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UNITED  STATES  PATENT  OFFICE. 


FREDEBICK  WEBSTER  MATTHEWS,  OF  LOS  ANGELES,  CALIFOBNIA. 
TALKING-MOVING-PICTUBE  APPABATUS. 


1,210,665. 


Specification  of  letters  Patent.  Patented  Jan.  3,  1917. 

Application  filed  August  20, 1914.     Serial  No.  857,651. 


To  all  whom  it  Tnay  concern: 

Be  it  known  that  I,  Frederick  W.  Mat- 
thews, a  citizen  of  the  United  States,  re- 
siding at  Los  Angeles,  in  the  county  of  Los 
c  Angeles  and  State  of  California,  have  in- 
vented a  new  and  useful  Talking-Moving- 
Picture  Apparatus. 

Heretofore  in  the  production  of  talking 
moving  pictures  it  has  been  attempted  to 

10  create  the  illusion  of  the  talk  coming  direct 
from  the  picture  and  various  expedients 
have  been  resorted  to  in  the  attempt  to  do 
this.  One  method  has  been  to  place  the 
talking  machine  and  projector  behind  the 

15  picture  screen,  but  in  this  instance  this  was 
objectionable  on  account  of  the  loss  of  light 
and  sound  which  took  place  when  the  screen 
was  between  the  audience  and  the  projector 
apparatus   and   sound   reproducing   device. 

20  Another  method  has  been  to  place  the  talk- 
ing machine  at  the  side  of  the  screen  and  the 
projector  in  front  of  the  screen  at  a  proper 
distance  but  perfect  synchronism  could  not 
be  obtained  as  the  projector  and  talking 

25  machine  could  not  be  reliably  connected 
through  a  distance.  The  talking  machine 
and  projector  could  be  mechanically  coupled 
together  on  one  base  and  located  at  the  rear 
of  the  auditorium  and  directed  toward  the 

30  screen  but  while  in  this  instance  synchro- 
nism is  produced  the  illusiofii  of  the  sound 
coming  from  the  picture  is  entirely  lost. 

The  mechanical  synchronism  has  been  ac- 
complished by  means  of  belting  the  machines 

35  or  by  shafts  extending  through  the  audi- 
torium but  on  account  of  the  distance  be- 
tween the  machines  this  has  proven  unre- 
liable and  expensive  to  install  necessitating 
two  operators,  one  at  each  machine  and  caus- 

40  ing  difficulty  in  communication  between 
them  where  instant  understanding  is  neces- 
sary. Synchronism  by  means  of  electric 
motors  has  proven  unreliable  and  in  most 
cases  requires  two  operators. 

45  In  the  present  invention  I  couple  the  talk- 
ing machine  and  projector  directly  together, 
for  example  mechanically  with  a  simple 
shaft  locating  both  instruments  upon  a 
single  base  and  I  place  this  unit   at  the 

50  screen  preferably  close  to  one  side  thereof. 
As  thus  arranged  the  projector  will  throw 
the  rays  forward  over  the  heads  of  the  audi- 
ence and  I  provide  a  reflector  at  a  suitable 
point  in  the  auditorium  to  reflect  these  rays 

55  back  and  throw  them  against  the  screen. 


In  this  manner  there  is  perfect  synchronism 
between  the  talking  machine  and  projector 
as  it  is  not  difficult  to  mechanically  couple 
thgm  together  on  the  same  base  by  means  of 
gears  and  it  is  impossible  for  one  to  operate  qq 
at  a  different  speed  from  the  other.  The 
talking  machine  is  located  so  close  to  the 
screen  that  it  gives  the  illusion  of  the  voice 
01'  other  sound  coming  from  the  screen.  It 
is  the  employment  in  the  combination  of  the  g5 
reflector  which  turns  the  rays  back  against 
the  screen  which  enables  me  to  locate  the 
projector  in  front  of  the  audience  and  to 
couple  it  direct  to  the  talking  machine  in  a 
simple  and  reliable  manner  and  at  such  a  70 
•point  adjacent  to  the  screen  as  to  give  the 
effect  of  the  sound  coming  from  the  screen. 

In  the  drawings  the  figure  is  a  plan  view 
of  the  invention. 

The  dotted  line  1  designates  the  portion  of  75 
the   auditorium   in   which   the   people   are 
seated. 

2  designates  the  screen  upon  which  the 
moving   picture   is   thrown    and   which   is 
located  at  the  front-end  of  the  auditorium  go 
and  faces  the  audience. 

3  designates  a  base  upon  which  is  mounted 
a  talking  machine  4  and  a  picture  projector 
5.  these  two  machines  being  set  at  an  angle 
relative  to  the  extended  plane  of  the  screen  85 
and  being  connected  together  directly  by  a 
shaft  6  so  that  they  operate  in  perfect  syn- 
chronism. 

7  designates  a  reflector  which  may  be  lo- 
cated rearward  of  the  screen  at  an  inter-  90 
mediate  point  in  the  auditorium  above  the 
audience,  or  it  may  be  located  at  the  back 
part  of  the  auditorium.     This  reflector  is 
parallel  to  the  screen  and  out  of  axial  aline- 
ment  with  the  screen  and  receives  the  rays  8  95 
from  the  projector  and  throws  them  back  as 
rays  9  against  the  screen  2.     The  picture 
projector  5  is  set  at  an  angle  relative  to  the 
extended  plane  of  the  screen,  and  out  of 
axial  alinement  with  the  reflector.     With  100 
this   arrangement   the   talking  machine   is 
located  immediately  adjacent  one  edge  of  the 
screen  2  so  that  the  most  perfect  illusion  is 
obtained    and   perfect    synchronism   is   ob- 
tained by  reason  of  the  mechanical  connec-  105 
tion  between  the  talking  machine  and  the 
projector. 

What  I  claim  is: 

Talking  moving  picture  apparatus  com- 
prising a  projecting  machine  and  a  talking  no 
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machine  located  adjacent  to  one  another, 
means  positively  connecting  the  two  for 
synchronous  operation,  a  viewing  screen  ad- 
jacent to  the  two  machines  and  a  reflector 
remote  from  the  machines  for  receiving  the 
image  and  reflecting  it  to  the  screen. 

In  testimony  whereof,  I  have  hereunto  set 


my  hand  at  Los  Angeles,  California,  this 
14th  day  of  August  1914. 

EREDBKICE  WEBSTEE  MATTHEWS. 

In  presence  of — 

M.    J.    BUTLEE, 

Lorraine  E.  Dtjrrow. 
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To  all  whom  it  may  concern : 

Be  it  known  that  I,  Richard  H.  Ward,  a 
citizen  of  the  United  States,  residing  at 
Queens,  in  the  county  of  Queens  and  State 
g  of  New  York,  have  invented  certain  new  and 
useful  Improvements  in  Controls  for  Cabi- 
net-Covers; and  I  do  declare  the  following 
to  be  a  full,  clear,  and  exact  description  of 
the  invention,  such   as  will  enable  others 

jQ  skilled  in  the  art  to  which  it  appertains  to 
make  and  use  the  same. 

My  invention  relates  to  improvements  in 
mechanisms  for  controlling  the  covers  of 
cabinets  such  as  those  used  for  the  hous- 

15  ing  of  graphophones  and  other  musical  in- 
struments. 

The  object  of  the  invention  is  to  provide 
a  simple  and  comparatively  inexpensive 
mechanism  of  the  class  set  forth  which  will 

20  effectively  open  and  close  the  cover  by 
proper  actuation  of  a  pair  of  finger  pieces 
such  as  push  buttons,  provision  being  made 
whereby  the  cover  controlling  mechanism 
is  caused  to  act  gradually  and  may  not  there- 

25  fore  exert  sudden  stress  on  the  cover  or  on 
the  cabinet. 

With  the  foregoing  general  object  in 
view,  the  invention  resides  in  certain  unique 
combinations  of  parts  and  in  novel  features 

30  of  construction  to  be  hereinafter  fully  de- 
scribed and  claimed,  the  descriptive  matter 
being  supplemented  by  the  accompanying 
drawings  which  constitute  a  part  of  this  ap- 
plication and  in  which : 

35  Figure  1  is  a  side  elevation,  partly  in  sec- 
tion of  a  cabinet  showing  the  application 
of  the  invention  thereto,  the  cover  raising 
means  being  in  position  to  raise  the  cover; 
Fig.  2  is  a  similar  view  showing  the  rela- 

40  tion  of  parts  when  allowing  said  cover  to 
lower;  Fig.  3  is  a  detail  vertical  section 
taken  on  the  plane  indicated  by  the  line  3 — 3 
of  Fig.  2 ;  and  Fig.  4  is  a  similar  view  of  a 
slightly  modified  form  of  construction. 

45  In  specificallj''  describing  the  construc- 
tion shown  in  the  drawings  above  briefly  de- 
scribed, similar  characters  will  be  placed  on 
corresponding  parts  throughout  the  several 
views  and  reference  will  be  herein  made  to 

50  the  numeous  elements  hj  their  respective  in- 
dices. To  this  end,  the  numeral  1  designates 
a  cabinet  having  a  hinged  cover  2  to  be  con- 
trolled by  the  improved  mechanism  Avhich 
constitutes  the  gist  of  the  present  invention. 

55       Briefly  spealring,  the  mechanism  in  ques- 


tion comprises  a  lever  3  connected  with  the 
coyer  at  one  end,  springs  4  for  operating 
said  lever  to  raise  the  cover,  the  power  of 
said  springs  and  lever  being  normally  over- 
come by  the  weight  of  said  cover,  and  means  60 
for  adjusting  the  lever  and  its  fulcrum  rela- 
tively to  increase  the  raising  power  of  said 
lever,  together  with  manual  controls  for  this 
adjusting  means.     In  the  present  embodi- 
ment of  the  invention  the  lever  3  is  posi-  65 
tioned  horizontally  and  is  connected  at  one 
end  by  a  link  3^  with  the  cover  2  adjacent 
the   hinged   edge    of    the   latter,    and    the 
springs  4  cooperate  with  plungers  5  mounted 
in  dash  pots  6,  said  plungers  being  carried  70 
by  rods  7  pivoted  at  8  to  the  opposite  ends  of 
the  lever  3.   The  arrangement  of  the  springs 
and  plungers  is  such  that  they  both  exert 
their  tension  to  move  the  lever  3  in  a  direc- 
tion to  raise  the  cover  2,  said  springs  hoAV-  75 
ever,  normally  remaining  idle  and  coming 
into  use  only  when  certain  manual  controls 
to  be  described  are  operated.     When  this 
is  done  the  plungers  5  may  move  but  slowly 
through  the  fluid  in  the   dash  pots,   this  80 
movement  being  caused  by  vents  5'  in  said, 
plungers.     The  size  of  these  vents  may  be 
varied  as  occasion  may  demand,  and  by  the 
use  of  any  preferred  means,  the  tension  of 
the  springs  4  may  be  varied.  85 

The  dash  pots  6  may  be  mounted  in  any 
suitable  manner,  but  they  are  preferably 
provided  with  depending  ears  6'  which  are 
connected  to  fixed  brackets  9  as  shown,  it 
being  essential  in  the  present  embodiment  of  do 
the  invention  that  the  connections  between 
said  ears  and  brackets  be  pivotal  as  indi- 
cated at  10. 

Between  its  ends,  tjie  lever  3  carries  a  rack 
bar  11  whose  teeth  are  positioned  down-  95 
wardly  and  meshed  with  those  of  a  pinion 
12  which  is  mounted  rotatably  on  an  up- 
right bracket  plate  13  or  an  equivalent  de- 
vice. Teeth  on  the  upper  end  of  a  sector  14 
mesh  with  the  pinion  as  clearly  shown  in  100 
Figs.  1  and  2,  this  sector  being  pivoted  at  15 
to  the  bracket  13  and  having  in  its  lower  end 
an  arcuate  slot  16  lying  concentric  with  the  > 

j)ivot,  said  slot  receiving  therein  a  fixed  stop 
pin  or  the  like  17  projecting  laterally  from   105 
the  aforesaid  bracket  whereby  to  limit  the 
movement  of  the  sector  14  in  opposite  direc' 
tions  around  its  pivot. 

A  double  acting  coiled  spring  18  is  se- 
cured at  its  lower  end  to  the  stop  17  and  at  no 
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its  upper  end  to  a  stud  19  projecting  later- 
ally from  the  sector  14  midway  between  the 
side  edges  of  the  latter.  This  spring  serves 
to  quickly  move  the  sector  in  either  direc- 
5  tion  beyond  a  neutral  position,  after  said 
sector  has  been  disposed  in  such  position  by 
the  manual  controls  yet  to  be  described. 
The  result  of  this  is  that  when  the  pinion  12 
is  rotated  by  actuation  of  the  sector  14  in 

10  one  direction  or  the  other,  the  fulcrum  point 
of  the  lever  3  will  be  varied  to  increase  or 
deci-ease  the  lifting  power  of  said  lever  ac- 
cording to  the  direction  in  Avhich  the  sector 
be  moved.    If  it  be  shifted  in  one  direction, 

15  the  springs  4  may  then  rock  the  lever  3  in 
such  a  direction  as  to  force  upwardly  on  the 
link  3^  and  raise  the  cover  2,  this  taking 
place  slowly  and  smoothly  due  to  the  action 
of  the  plungers  5  within  the  dash  pots  6. 

20  If  said  sector  be  moved  in  the  other  direc- 
tion, however,  the  lifting  power  of  the  lever 
3  is  decreased  to  such  an  extent  as  to  alloAv 
the  weight  of  the  cover  to  overcome  this 
power,   whereupon   said   cover  will   lower. 

25  Obviously,  this  lowering  operation  will  also 
take  place  slowly  and  smoothly  on  account 
of  the  action  of  the  plungers  and  dash  pots 
as  above  set  forth. 

Any  preferred  means  may  be  provided 

30  for  moving  the  sector  14  from  either  of  its 
extreme  positions  to  a  neutral  position  from 
which  it  will  be  suddenly  shifted  by  the 
spring  18.  In  Figs.  1  to  3,  an  operating  rod 
20  is  shown,  said  rod  having  at  one  end  an 

85  elongated  loop  21  in  which  the  pin  19  is 
sliclably  received,  the  other  end  of  said  rod 
being  pivoted  to  a  lever  22  fulcrumed  be- 
tween its  ends.  Connected  to  the  ends  of 
this  lever  by  links  23  are  two  push  buttons 

40  24  which  project  an  appropriate  distance 
beyond  the  front  of  the  cabinet  1.  If  the 
proper  button  24  is  moved  to  position  the 
sector  14  as  shown  in  Fig.  1,  said  sector  Avill 
so  dispose  the  pinion  12  as  to  increase  the 

45  raising  power  of  the  lever  3  as  shown  in  this 
figure,  whereupon  the  cover  2  will  be  opened 
and  held  in  open  position.  If,  however,  it 
is  desired  to  close  the  cover,  the  parts  are 
disposed  as  seen  in  Fig.  2  by  actuation  of 

50  the  proper  button,  thereby  decreasing  the 
raising  power  of  the  lever  3  with  the  result 
that  the  cover  will  lower  by  gravity.  This 
lowering  Avill  obviously  be  slow  and  gradual 
due  to  the  provision  of  the  dash  pot  6  and 

65  thus  no  shocks  will  be  imparted  to  the  cabi- 
net or  to  the  instrument  housed  therein. 

In  Fig.  4,  a  pinion  12^  is  shown  serving 
as  a  fulcrum  for  the  operating  lever,  said 
pinion  being  carried  by  a  spindle  25  having 

60  an  operating  knob  26  disposed  on  the  ex- 
terior of  the  cabinet  1.  A-^riien  this  arrange- 
ment is  used,  the  push  buttons  24  and  the 
connections  between  the  same  and  the  sector 
14  will  be  omitted  and  in  fact  said  sector 

65  may  well  be  dispensed  with,  in  which  case 


the  lever  and  its  fulcrum  will  be  adjusted 
entirely  by  hand  through  the  instrumental- 
ity of  the' knob  26. 

From  the  foregoing,  considered  in  connec-  , 
tion  with  the  accompanying  drawings,  the  „_ 
construction  and  manner  of  operation  of  the 
improved  mechanism  will  be  readily  under- 
stood, and  it  will  be  evident  that  it  will  not 
only  be  comparatively  inexpensive,  but  will 
be  highly  efficient  and  will  possess  a  number  _, 
of  advantageous  characteristics. 

In  conclusion,  I  will  state  that  although 
certain  specific  details  have  been  shown  and 
described  for  illustrative  purposes,  numer- 
ous changes  may  be  made  within  the  scope  „q 
of  the  invention  as  claimed  without  sacrific- 
ing the  main  advantages  thereof. 

I  claim: 

1.  The  combination  with  a  cabinet  and  a 
cover  therefor,  of  a  lever  connected  with  the  g^ 
cover  for  raising  the  same,  mechanical  means 
connected  Avith  said  lever  for  operating  the 
same,  the  relation  between  the  fulcrum  of 
the  lever  and  the  points  of  connection  of 
said  operating  means  and  cover  with  said  qq 
lever  being  normally  such  as  to  prevent  said 
means  from  moving  said  lever,  and  means 
for  varying  said  relation  to  permit  the  op- 
erating means  to  shift  the  lever  for  the  pur- 
pose of  elevating  the  cover.  gg 

2.  The  combination  with  a  cabinet  and 
a  cover  therefor,  of  a  lever  connected  with 
the  coA^er  for  raising  the  same,  means  for 
operating  said  lever,  the  power  of  the  latter 
being  normally  overcome  by  the  weight  of  ^qo 
the  cover,  and  means  for  adjusting  the  lever 
and  its  fulcrum  relatively  to  increase  the 
raising  power  of  said  lever. 

3.  The  combination  with  a  cabinet  and 

a  cover  therefor,  of  a  lever  connected  with  jqs 
said  cover  for  raising  the  same,  said  lever 
having  as  its  fulcrum  a  roller,  means  for  op- 
erating said  lever,  the  power  of  the  latter 
being  normally  overcome  by  the  weight  of 
the  cover,  and  means  for  rotating  the  afore-  hq 
said  roller  to  adjust  it  and  the  lever  rela- 
tively to  increase  the  raising  power  of  the 
latter. 

4.  The  combination  with  a  cabinet  and  a 
cover  therefor,  of  a  lever  connected  with  said  115 
cover  for  raising  the  same,  means  for  operat- 
ing said  lever,  the  power  of  the  latter  being 
normally  overcome  by  the  weight  of  said 
cover,  means  for  adjusting  the  lever  and  its 
fulcrum  relatively  to  increase  the  raising  120 
power  of  said  lever,  manually  operated 
means  for  initially  moving  said  adjusting 
means,  and  mechanical  means  for  quickly 
completing  the  movement  of  said  adjusting 
means.  125 

5.  The  combination  with  a  cabinet  and  a 
cover  therefor,  of  a  lever  connected  with 
said  cover  for  raising  the  same,  means  for 
operating  said  lever,  the  power  of  the  latter 
being  normally  overcome  by  the  weight  of  130 
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said  cover,  a  pivotally  mounted  adjuster  for 
adjusting  said  leA'er  and  its  fulcriim  rela- 
tively to  vary  the  raising  power  of  said 
lever,  said  adjuster  being  movable  in  oppo- 
5  site  directions  around  its  pivot  to  respec- 
tively increase  and  decrease  the  power  of  the 
lever,  and  means  for  actuating  said  ad- 
juster. 

6.  The  combination  with  a  cabinet  and  a 
10  cover  therefor,  of  a  lever  connected  with 

said  cover  for  raising  the  same,  means  for 
operating  said  lever,  the  power  of  the  latter 
being  normally  overcome  by  the  weight  of 
said   cover,   a   pivotally   mounted   adjuster 

15  for  adjusting  said  lever  and  its  fulcrum  rel- 
atively to  vary  the  raising  power  of  said 
lever,  said  adjuster  being  movable  in  oppo- 
site directions  around  its  pivot  to  respec- 
tively increase  and  decrease  the  power  of  the 

20  lever,  manual  means  for  initially  moving 
said  adjuster  in  either  direction,  and  me- 
chanical means  for  then  quickly  completing 
the  movement  of  said  adjuster. 

7.  The  combination  with  a  cabinet  and  a 
25  cover  therefor,  of  a  lever  connected  with 

said  cover  for  raising  the  same,  means  for 
operating  said  lever,  the  power  of  the  latter 
being  normally  overcome  by  the  weight  of 
said  cover,  a  pivotally  mounted  adjuster  for 

30  adjusting  said  lever  and  its  fulcrum  rela- 
tively to  vary  the  raising  power  of  said 
lever,  said  adjuster  being  movable  in  oppo- 
site directions  around  its  pivot  to  respec- 
tively increase  and  decrease  the  power  of 

35  the  lever,  manual  means  for  initially  moving 
said  adjuster  in  either  direction,  and  a 
double  acting  spring  for  then  quickly  com- 
pleting the  movement  of  said  adjuster. 

8.  The  combination  with  a  cabinet  and 
40  a  cover  therefor,  of  a  lever  connected  with 

said  cover  for  raising  the  same,  means  for 
operating  said  lever,  the  power  of  the  lat- 
ter being  normally  overcome  by  the  weight 
of  said  cover,  a  pivotally  mounted  adjuster 

45  for  adjusting  said  lever  and  its  fulcrum 
relatively  to  vary  the  raising  power  of  said 
lever,  said  adjuster  being  movable  in  oppo- 
site directions  around  its  pivot  to  respec- 
tively increase  and  decrease  the  power  of 

50  the  lever  and  having  an  arcuate  slot  con- 
centric with  its  axis,  a  fixed  stojD  extending 
into  said  slot,  and  means  for  moving  said 
adjuster  in  either  direction  at  will. 

9.  The  combination  with  a  cabinet  and 
55  a  cover  therefor,  of  a  lever  connected  witli 

said  cover  for  raising  the  same,  means  for 
operating  said  lever,  the  power  of  the  lat- 
ter being  normally  overcome  by  the  weight 
of  said  cover,  a  pivotally  mounted  adjuster 

60  for  adjusting  said  lever  and  its  fulcrum  rel- 
atively to  A^ary  the  raising  power  of  said 
lever,  said  adjuster  being  movable  in  oppo- 
site directions  around  its  j)ivot  to  respec- 
tively increase   and  decrease  the  power  of 

65  the  lever  and  having  an  arcuate  slot  con- 


centric with  its  axis,  a  fixed  stop  extend- 
ing into  said  slot,  a  double  acting  spring 
secured  at  its  ends  to  said  stop  and  adjuster 
for  moving  the  latter  in  either  direction 
i)eyond  a  neutral  position,  and  manually  op-  ^q 
erated  means  for  moving  said  adjuster  to 
said  neutral  position. 

10.  The  combination  with  a  cabinet  and 
a   coA'er   therefor,   a   lever  connected   with 
said  cover  for  raising  the  same,  a  rod  ex-  75 
tending   from   said   lever   and   carrying   a 
plunger,  a  dash  pot  in  which  said  plunger 

is  mounted,  a  spring  for  moving  the  lever 
and  plunger,  the  power  of  said  lever  and 
spring  being  normally  overcome  by  the  g^ 
weight  of  the  cover,  and  means  for  adjust- 
ing the  lever  and  its  fulcrum  relatively  to 
increase  the  raising  power  of  said  lever. 

11.  The  combination  with  a  cabinet  and 

a  cover  therefor,  of  a  substantially  horizon-  35 
tal  lever  connected  with  said  cover  for  rais- 
ing the  same,  means  for  operating  said  le- 
ver, the  power  of  the  latter  being  normally 
overcome  by  the  weight  of  the  cover,  a  rack 
carried  by   said  lever  between  its  ends,  a  99 
rotatably  mounted  pinion  meshing  with  said 
rack  and  serving  as  the  fulcrum  of  the  lever, 
a   laterally  swinging  sector  meshing  with 
said  pinion,   and  means  for  shifting  said 
sector  whereby  to  vary  the  fulcrum  point  95 
of  the  lever  to  increase  the  raising  power 
of  the  latter. 

12.  The  combination  with  a  cabinet  and 
a  cover  therefor,  of  a  substantially  hori- 
zontal lever  connected  with  said  cover  for  loo 
raising  the  same,  means  for  operating  said 
lever,  the  power  of  the  latter  being  nor- 
mally overcome  by  the  weight  of  the  cover, 

a  rack  carried  by  said  lever  between  its 
ends,  a  rotatabl}'^  mounted  pinion  meshing  105 
with  said  rack  and  serving  as  the  fulcrum 
of  the  lever,  a  sector  meshing  with  said 
pinion  and  movable  laterally  in  opposite 
directions,  double  acting  spring  means  for 
quickly  shifting  said  sector  in  either  direc-  no 
tion  from  a  neutral  position,  a  stud  pro- 
jecting laterally  from  said  sector,  a  hori- 
zontal operating  rod  having  an  elongated 
loop  on  one  end  slidably  receiving  said  stud, 
a  lever  fulcrumed  betAveen  its  ends  and  piv-  115 
oted  at  one  end  to  the  other  end  of  said 
rod,  and  a  pair  of  push  buttons  pivoted 
to  the  opposite  ends  of  the  last  named  lever, 
whereby  operation  of  said  buttons  may 
move  the  aforesaid  sector  to  its  neutral  po-  120 
sition,  A\diereupon  the  double  acting  spring 
Avill  continue  the  movement  of  said  sector 
to  vary  the  fidcrum  point  of  the  first  named 
lever. 

13.  The  combination  with  a  cabinet  and  125 
a  cover  therefor,  of  a  substantially  hori- 
zontal leA'er  connected  Avith  said  cover  and 
having  between  its  ends  a  rack  bar,  a  rota- 
tably mounted  pinion  meshing  Avith  said 
rack  bar  and  serving  as  the  fulcrum  of  the  13a 
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lever,  means  for  operating  said  lever  to 
raise  the  cover,  the  power  of  said  lever  and 
operating  means  being  normally  overcome 
by  the  weight  of  said  cover,  and  means  for 
rotating  such  pinion  to  vary  the  fulcrum 
point  of  the  lever  thus  increasing  the  rais- 
ing power  thereof. 


In  testimony  whereof  I  have  hereunto  set 
my  hand  in  presence  of  two  subscribing 
witnesses. 

RICHAED  H.  WARD. 
Witnesses : 

Ralph  H.  Allen, 
John  J.  Colligan. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents, 
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I 

^P  To  all  whom  it  may  concern : 

Be  it  Icnown  that  I,  Joseph  H.  Bragdon,  a 
citizen  of  the  United  States,  and  a  resident 
of  the  city  of  Xew  York,  borough  of  Man- 
5  hattan,  in  the  county  and  State  of  New 
York,  have  invented  a  new  and  Improved 
Speed-Controller  for  Graphophones,  of 
which  the  following  is  a  full,  clear,  and  ex- 
act description. 

In  graphophones  now  in  common  use  the 
record  disk  is  driven  at  a  uniform  rotative 
speed,  the  approved  speed  being  78  K.  P.  M. 
In  view  of  this  uniform  speed  of  rotation 
the  surface  speed  of  the  record  track  or  spi- 
ral groove  of  the  disk  is  maximum  near  the 
circumference  and  minimum  at  the  center. 
Because  of  this  uniformly  changing  surface 
speed  the  record  area  of  the  disk  cannot  re- 
ceive as  much  recorded  matter  as  would  be 

29  possible  with  a  disk  driven  at  a  uniform  sur- 
face speed  and  a  constantly  varying  rota- 
tive speed.  The  desirability  of  driving  the 
disk  in  making  a  record  at  a  uniform  sur- 
face   speed    has    been    recognized,    and    a 

25  graphophone  based  upon  this  principle  is 

the  STibject  matter  of  United  States  Letters 

Patent  No.  730,986,  granted  to  C.  S.  Tainter, 

June  16,  1903. 

The    patented    graphophone    apparently 

30  has  not  been  commercially  introduced  be- 
cause of  the  fact  that  the  manufacturers  of 
records  would  be  compelled  to  produce  two 
types  of  records,  one  for  the  old  machines, 
where  the  disk  rotative  speed  is  constant, 
and  another  set  for  the  type  of  machine 
where  the  surface  speed  is  constant ;  or  two 
kinds  of  machines  must  be  provided.  Be- 
cause of  this  problem  it  is  advantageous  to 
provide  a  graphophone  which  is  convertible 
for  use  with  both  lands  of  records,  and  it  is 
the  object  of  the  present  invention  to  pro- 
^'ide  a  graphophone  which  can  be  readily 
adjusted  to  obtain  a  uniform  rotative  speed 
for  the  record  or  a  uniform  surface  speed 

45  thereof. 

In  carrying  out  the  invention  a  device  op- 
eratively  connected  with  the  i-ecorder  or  re- 
producer-carrying arm  is  employed  to  op- 
erate on  the  brake  shoe  lever  of  the  speed 

SO  regulator,  and  by  the  adjustment  of  this 
device  to  one  position  the  brake  shoe  will 
engage  the  brake  disk  of  the  speed  regulator 
with  a  uniform  friction  when  a  uniform  ro- 
tative speed  of  the  disk  is  desired,  and  when 

5  5  adjusted  to  another  position  the  device  will 
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cause  the  J^rake  shoe  to  grip  the  brake  disk 
with  varying  friction,  which  uniformly 
changes  so  that  the  record  disk  will  rotate 
at  a  uniformly  varying  speed,  but  at  a  con- 
stant surface  speed.  This  device  is  so  ar-  60 
ranged  that  it  can  be  easily  and  quickly  ad- 
.  justed  by  a  person  of  average  intelligence, 
so  that  two  different  types  of  records  can  be 
used,  one  after  the  other,  with  very  little  in- 
convenience to  the  operator.  Furthermore,  65 
the  device  that  controls  the  friction  of  the 
brake  shoe  can  be  adjusted  for  regulating 
the  speed  when  that  becomes  necessary,  due 
to  wear  of  the  brake  shoe,  or  any  other  cause. 

With  these  objects  in  view,  and  others  as  70 
will  appear  as  the  description  proceeds,  the 
invention  comprises  various  novel  featvires 
of  construction  and  arrangement  of  parts 
which  will  be  more  fully  described  herein- 
after and  set  forth  with  particularity  in  the  75 
claims  appended  hereto. 

In   the    accompanying   drawings,   which 
illustrate  one  embodiment  of  the  invention, 
and  wherein  similar  reference  characters  are 
employed  to  designate  corresponding  parts  80 
thi'oughout  the  several  views ;  Figure  1  is  a 
sectional  view  through  the  upper  portion  of 
a  graphophone  of  the  cabinet  type,  wherein 
the  amplifier  is  embodied  in  "the  cabinet; 
Fig.  2  is  a  horizontal  sectional  view  through  85 
the  machine  to  show  the  disk-driving  mech- ' 
anism  speed  regulator  and  controlling  de- 
vice for  the  latter;  Fig.  3  is  a  perspective 
view   of   the   controlling  device   removed; 
Figs.  4  and  5  are  sectional-  views  of  the  con-  90 
trolling  device,  showing  the  cam  thereof  in 
different  operative  positions  with  respect  to 
the  brake  lever;  Fig.  6  is  a  side  view  show- 
ing the  means  for  setting  the  device  to  ob- 
tain any  desired  initial  speed  of  rotation;  95 
and  Fig.  7  is  a  plan  view,  partly  in  section, 
of  Fig.  6. 

In  the  present  instance  an  ordinary  cabi- 
net graphophone  is  shown,  but  it  is  to  be 
understood  that  the  invention  is  not  neces-  lOO 
sarily  limited  to  this  type  of  machine. 

A  designates  the  body  or  cabinet  of  the 
machine  equipped  with  the  usual  lid  1  that 
incloses  the  record  disk  2,  driving  table  3, 
reproducer  4  and  ann  5  that  carries  the  re-  1G5 
producer.  The  reproducer  arm  is  connected 
by  a  tube  or  neck  6  with  the  usual  amplifier, 
not  shown.  The  driving  mechanism  B  for 
the  turn  table  3  is  mounted  on  the  under 
side  of  a  plate  7  removably  set  into  the  hori-  113 
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zontal  partition  8.  As  this  meclianism  B 
is  of  tlie  usual  form  a  brief  description  will 
suffice.  The  vertical  shaft  or  spindle  9  is 
driven  thi'ough   worm  gearing   10  by   the 

5  spring  motor  11,  which  is  adapted  to  be 
wound  by  a  shaft  12.  As  shown  in  Fig.  2, 
the  turn  table  shaft  9  has  a  worm  gear  13 
that  meshes  v>'ith  a  worm  1-1  that  causes  the 
weights  or  centrifugal  elements  15  of  the 

10  speed  regulator  or  governor  to  be  rotated, 
and  operatively  connected  with  these 
weights  is  the  brake  disk  IG.  Cooperating 
with  this  brake  disk  is  a  shoe  17  carried  by 
a  lever  18,  which  latter  is  ordinarily  capable 

15  of  adjustment  by  hand  to  regulate  the  speed 
at  which  the  graphophone  record  rotates. 

The  hand  adjustment  means  operating  on 
the  lever  18  is  dispensed  with  and  in  lieu 
thereof    the    attachment    C    is    employed, 

20  whereby  the  lever  18  can  be  subjected  to  a 
uniform  pressure  to  obtain  uniform  rota- 
tive speed  of  the  turn  table  3,  or  subjected 
to  a  variable  pressure  to  obtain  variable  ro- 
tative speed  of  the  turn  table.    This  attach- 

25  ment  C,  while  capable  of  various  embodi- 
ments, is  shown  in  the  present  instance  as 
consisting  of  a  band  21  which  encircles  the 
vertical  portion  20  of  the  reproducer  carry- 
ing arm,  the  vertical  portion  forming  the 

30  axis  on  which  the  arm  swings,  and  on  the 
band  21  is  a  depending  arm  22  that  extends 
into  the  chamber  that  contains  the  operat- 
ing mechanism  for  the  turn  table,  there  be- 
ing on  this  arm  an  adjustable  controlling  de- 

35  vice  23  Avhich  engages  the  brake  shoe  carry- 
ing lever  18.  This  device  23  has  two  sur- 
faces 24  and  25,  the  first  of  which  is  concen- 
tric with  the  axis  of  rotation  of  the  re- 
producer carrying  arm,  and  the  second  is 

40  eccentric  thereto,  and  by  moving  the  device  23 
vertically  on  the  arm  22,  either  the  concen- 
tric or  eccentric  surface  can  be  engaged 
with  the  brake  shoe  lever.  To  hold  the  de- 
vice 23  in  adjusted  position  a  spring  26  is 

45  connected  with  the  device  and  equipped  with 
a  pin  27  adapted  to  engage  in  upper  or 
lower  openings  28  and  29  in  the  arm  22,  and 
for  conveniently  releasing  the  pin  from  one 
opening  and  engaging  it  in  the  other  a  Icnob 

50  30  is  connected  with  the  spring  26,  so  that 
by  pulling  outwardly  on  the  spring  the  pin 
can  be  disengaged,  and  while  the  spring  is 
held  outwardly  the  device  be  shifted  up  or 
down  to  engage  the  pin  with  the  other  open- 

55  ing.  When  the  brake  shoe  lever  18  is  in  the 
position  shown  in  Fig.  4,  that  is,  engaged 
with  the  eccentric  surface  25,  the  pressure 
on  said  lever  will  be  uniformly  decreased 
as  the  reproducer   carrying  arm   5  moves 

60  from  the  periphery  toward  the  center  of  the 
record  disk,  and  as  a  result  the  speed  of  ro- 
tation of  the  record  disk  will  be  uniformly 
increased  to  obtain  a  constant  surface 
speed.    When  the  brake  shoe  lever  is  in  the 

65  position  shown  in  Fig.  5,  the  friction  be- 


tween the  brake  shoe  and  disk  will  be  con- 
stant during  the  travel  of  the  reproducer 
carrying  arm,  and  hence  the  rotative  speed 
of  the  record  disk  will  be  uniform.  In 
other  words,  when  the  device  23  is  adjusted  ^q 
to  the  position  shown  in  Fig.  4,  the  machine 
is  adapted  to  operate  on  record  disks  which 
are  produced  at  a  uniform  surface  speed, 
while,  when  the  device  23  is  adjusted  to  the 
position  shown  in  Fig.  5,  the  machine  is  set  75 
to  operate  with  records  intended  for  a  uni- 
form rotative  speed. 

To  provide  for  setting  the  device  23  to 
obtain  the  desired  initial  speed,  some  means 
must  be  provided  to  adjust  the  device  23   gg 
toward  or  from  the  brake  shoe  lever  18  to 
vai'V  the  pressure  of  the  brake  shoe  17  on 
the  brake  disk  16.    One  way  of  accomplish- 
ing this  result  is  to  make  the  arm  22  sep- 
arate from  the  supporting  band  or  ring  21,   gs 
and  move  the  arm  22  back  or  forth  on  the 
ring  by  a  set  screw  31  or  equivalent  means. 
When  the  proper  adjustment  is  obtained  a 
clamping  device,  such  as  a  bolt,  32  passing 
through  the  parts  33  and  34  of  the  arm  22   ^^) 
and  ring  21  is  tightened.    This  adjustment, 
hoAvever,  is  comparatively  infrequent,  as  it 
is   intended   primarily   to   compensate   for 
wear  of  the  parts,  or  for  obtaining  change 
in  the  initial  speed  at  which  the  record  disk   95 
is  to  be  driven. 

From  the  foregoing  description  taken  iTi 
connection  with  the  accompanying  draw- 
ings, the  advantages  of  the  method  of  op- 
eration and  of  the  apparatus  shown  will  be  100 
readily  understood  by  those  skilled  in  the 
art  to  which  the  invention  appertains,  and 
while  I  have  described  the  apparatus  which 
I  now  consider  to  be  the  best  embodiment 
thereof,  I  desire  to  have  it  understood  that  105 
the  apparatus  shown  is  merely  illustrative, 
and  that  such  changes  may  be  made  when 
desired  as  are  within  the  scope  of  the  ap- 
pended claims. 

Having  thus  described  my  invention,  I  no 
claim  as  new  and  desire  to  secure  by  Let- 
ters Patent: — 

1.  In  a  graphophone,  the  combination  of 
a  casing,  a  graphophone  record  disk  sup- 
port mounted  outside  the  casing,  a  driving  115 
mechanism  within  the  casing  and  opera- 
tively connected  with  the  support  for  ro- 
tating the  same,  said  mechanism  including 
a  speed  governor,  a  sound  box  carrier  in 
the  form  of  a  hollow  tone  arm  having  120 
a  vertical  portion  serving  as. the  axis  on 
which  the  arm  swings,  said  arm  be- 
ing movable  by  the  grooves  in  the  rec- 
ord and  mounted  exteriorly  to  the  cas- 
ing and  in  cooperative  relation  with  the  12 5 
said  support,  and  a  device  carried  by  and 
movable  with  the  vertical  portion  of  the 
tone  arm  and  extending  into  the  casing  to 
control  the  governor  for  obtaining  a  uni- 
form rotative  speed  of  the  record  disk  sup-  130 
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port,  or  a  progressively  varying  rotative 
speed  thereof. 

2.  In  a  graplioplione,  the  combination 
of  a  reproducer,  a  tone  arm  svipporting  the 

5  reproducer,  a  record  disk  driving  mechan- 
ism including  a  speed  governor,  and  a  de- 
vice mounted  on  the  reproducer  tone  arm 
and  adjustable  to  different  positions  to  con- 
trol the  speed  governor  for  obtaining  a  uni- 
10  form  rotati\e  speed  or  a  progressively 
varying  rotative  speed  of  the  record  disk. 

3.  The  combination  of  a  carrier  for  a 
sound  box,  a  record  disk  driving  mecha- 
nism, a  speed  governor  including  a  brake 

15  disk,  a  controller  therefor  consisting  of  a 
brake  shoe  element  engaging  the  said  disk, 
and  separate  surfaces  movable  with  the  said 
carrier  to  operate  on  the  brake  shoe  ele- 
ment  to   obtain   a   uniform   rotative   speed 

20  or  a  progi'essively  varying  rotative  speed 
of  the  record  disk. 

4.  The  combination  of  a  swinging  repro- 
ducer-carrying aiTU,  mechanism  for  driving 
a  record  disk,  a  governor  therefor  includ- 

25  ing  a  brake  shoe  element,  a  device  having 


separate  surfaces  respectively  concentric 
and  eccentric  to  the  axis  on  Avhich  the  re- 
producer carrying  arm  swings,  and  means 
for  adjusting  the  device  to  engage  either 
surface  with  the  brake  shoe  element.  30 

5.  The  combination  of  a  swinging  repro- 
ducer-carrying arm,  mechanism  for  driving 
a  record  disk,  a  governor  therefor  includ- 
ing a  brake  shoe  element,  a  device  having 
separate  surfaces  respectively  concentric  35 
and  eccentric  to  the  axis  on  which  the  re- 
producer carrying  arm  swings,  means  for 
adjusting  the  device  to  engage  either  sur- 
face with  the  brake  shoe  element,  and  means 
for  setting  said  device  with  respect  to  the  10 
brake  shoe  element  to  obtain  any  desired 
initial  speed  of  the  record  driving  mech- 
anism. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  15 
of  two  subscribing  witnesses. 

JOSEPH  H.  BRAGDON. 

Witnesses : 

C.  Bradwat, 
G.  H.  Emslie. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Raymono  Duncan, 
a  citizen  of  the  United  States,  residing  at 
the  city  of  New  York,  borough  of  Manhat- 
(  tan,  in  the  county  and  State  of  New  York, 
have  invented  certain  new  and  useful  Im- 
provements in  Stop  Mechanisms  for  Talk- 
ing-Machines, of  which  the  following  is  a 
full,  clear,  and  exact  specification. 
10       My  invention  relates  to  improvements  in 
means  for  controlling  the  operation  of  talk- 
ing   machines,    and    more    particularly    to 
means  for  governing  the  circuit  of  an  elec- 
trically controlled  mechanism  for  control- 
15  ling  the  operation  of  the  talking  machine 
in  any  manner. 

One  of  the  objects  of  the  invention  is  to 
provide  circuit  controlling  means  adapted 
to  be  actuated  by  a  record  when  the  same 
20  liJ^s  been  completely  played  whei'eby  to  gov- 
ern the  operation  of  the  electrically  con- 
trolled mechanism. 

Another  object  is  to  provide  a  normally 

open  circuit  -  closer   adapted  to   be  closed 

26  by  a  record  when  the  same  has  been  played 

whereby  the  electrical!}'  controlled  mecha- 

•      nism  will  be  operated. 

Another  object  is  to  provide  circuit  con- 
trolling  means   comprising   co-acting   con- 
80  tact  members  one  of  which  is  adapted  to  be 
moved  relatively  to  the  other  by  the  groove 
of  a  record  when  the  same  has  been  played. 
Another  object  is  to  provide  circuit  con- 
trolling means  comprising  co-acting  contact 
36  members  and  a  member  actuated  by  the  rec- 
ord to  mo\e  one  of  the  contact  members 
relatively  to  another  thereof  when  a  record 
has  been  plaj^ed. 

Other  objects  will  in  part  be  obvious  and 
40  in  part  be  pointed  out  hereinafter. 

To  the  attainment  of  the  aforesaid  ob- 
jects and  ends,  my  invention  consists  in 
the  novel  details  of  construction,  and  in 
the  combination,  connection  and  arrange- 
46  ment  of  parts  hereinafter  more  fully  de- 
scrihed  and  then  pointed  out  in  the  claims. 

In  the  accompanying  drawings  showing 
an  illustrative'  embodiment  of  the  inven- 
tion— Figure  1  is  a  plan  view  of  a  talking 
•0  machine  showing  my  improved  controlling 
device  attached  thereto;  Fig.  2  is  a  side 
elevation  of  a  reproducer  having  the  con- 
trolling means  affixed  thereto,  and  Fig.  3 
is  a  front  elevation  of  the  same. 
65  For  purposes  of  illustration  my  said  in- 
vention is  shown  as  applied  to  a  well-laiown 


type  of  talking  machine  but  it  is  to  be  un- 
derstood that  it  may  be  applied  to  other 
types  of  machines  witliout  depai-ting  from 
the  sj)irit  of  tlie  invention.  It  is  also  to  be  6o 
understood  that  while  the  invention  is  de- 
scril)ed  in  connection  with  an  electrically 
controlled  brake  mechanism  it  is  adapted  to 
l)e  used  in  connection  with  electrically  con- 
trolled mechanism  for  controlling  a  mecha-  65 
nism  for  any  desired  purpose. 

Referring  to  the  drawings  10  represents 
a  swinguig  tone  arm  carrjdng  a  reproducer 
11  of  any  suitable  construction  and  includ- 
ing a  stylus  12  which  engages  the  tone  70 
groove  of  a  record  13  in  the  usual  manner 
whereby,  as  the  record  is  being  played,  the 
tone  arm  10  will  swing  about  its  support 
to  permit  the  stylus  12  to  follow  the  con- 
volutions of  the  groove.  75 

A  l>racket  14  mounted  upon  an  insulating 
block  15,  preferably  carried  by  the  repro- 
ducer 11,  is  provided  with  a  lug  16  having  « 
a  contact  member  17  secured  thereto  and 
electrically  connected  therewith.     The  lug  80 
16  also  supports  a  removable  or  resilient 
contact  member  18  which  is  normally  out 
of  engagement  with  the  contact  memlBer  17 
and  is  insulated  therefrom  by  a  block  19 
of  suitable  insulating  material.     Pivotally  85 
mounted  in  lugs  20,  20,  upon  the  reproducer 
11,  is  an  arm  21  having  one  of  its  ends  ex- 
tending through  a   guiding  slot  22  in  the 
bracket  15  and  engaging  the  resilient  con- 
tact  member  18  whereby  the  arm  21  will  90 
normally   be   held  in  its  inoperative  posi- 
tion.    At  its  other  end  the  arm  21  is  pro- 
vided with  a  socket  23  to  receive  a  groove 
engaging  member  21  formed  of  resilient  or 
yielding  material  such  as  wire  or  the  like  95 
and  preferably  provided  with  a  coiled  por- 
tion 25  intermediate  its  ends  to  render  it 
more  resilient  in  order  that  it  will  not  in- 
jure the  record.     The  member  24  is  remov- 
ably held  v^'ithin  the  socket  23  by  means  of  100 
a  set  screw  26  so  that  it  may  be  readily  ad- 
justed or  removed  when  worn  and  replaced 
by  a  new  member.     When  the  arm  21  is  in 
its  normal  position,  in  which  it  is  held  by 
means  of  the  resilient  contact  member  18,  105 
the    groove    engaging    member  24  will  be 
spaced    from   the   stylus   12   of   the   repro- 
ducer 11  so  that  when  the  reproducer  is  in 
its  record  playing  position  the  member  24 
will  engage  the  gx'oove  in  advance  of  the  llO 
stylus. 

An  electric  circuit,  including  a  source  of  ' 
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electrical  energy  and  a  suitable  electro-mag- 
netically  operated  brake  (not  shown)  for 
controlling  the  rotation  of  the  record  sup- 
port, has  one  of  its  ends  connected  to  the 
5  bracket  14  and  its  other  end  electrically 
connected  to  the  tone  arm  10.  Under  nor- 
mal conditions  this  circuit  will  be  open  by 
reason  of  the  normally  spaced  contact  mem- 
bers 17  and  18  of  the  circuit- closer  which 

10  is  constituted  by  these  contact  members. 
When,  however,  the  arm  21  is  moved  to 
cause  the  contact  member  18  to  engage  the 
contact  member  17,  as  hereinafter  described, 
the   circuit  Avill   be  closed   and  the  brake 

15  will  be  operated  to  engage  the  record  sup- 
port and  arrest  the  movement  thereof  in. 
the  well-known  manner. 

The  operation  is  as  follows: — When  it  is 
desired  to  play  a  record  the  brake  is  re- 

20  leased,  thereby  permitting  the  record  sup- 
port to  revolve,  and  the  reproducer  11  is 
then  positioned  to  cause  the  stylus  12  to  en- 
gage the  groove  at  the  beginning  of  the  rec- 
ord with  the  groove  engaging  member  24  en- 

25  gaging  a  gx-oove  in  advance  of  the  one  en- 
gaged by  the  stylus  12.  As  the  stylus  and 
tlie  groove  engaging  member  follow  the  con- 
volutions of  the  groove  they  will  not  move 
relatively  to  one  another  and  the  arm  21 

30  will  be  maintained  in  its  normally  inopera- 
tive position,  the  electric  circuit  being  broken 
by  the  normally  spaced  contact  members  17 
and  18.  When,  hoAvever,  the  groove  engag- 
ing member  arrives  at  the  end  of  the  groove 

35  further  movement  thereof  relatively  to  the 
record  is  prevented,  but  as  the  stjdus  con- 
tinues to  follow  the  groove  the  reproducer 
will  be  caused  to  continue  to  move  relatively 
to   the    record.     As    the   groove   engaging 

40  member  24,  which  is  attached  to  one  end  of 
the  arm  21,  is  held  against  movement,  such 
continued  movement  of  the  reproducer  will 
cause  the  arm  21  to  rotate  Avitliin  the  lugs 
20,  20.    As  a  result  of  this  movement  of  the 

45  arm  the  other  end  thereof  will  be  moved  to 
cause  the  movable  or  resilient  contact  mem- 
ber 18  to  approach  and  finally  to  engage  the 
contact  member  17  thereby  closing  the  elec- 
tric circuit  and  causing  the  brake  to  be  op- 

50  erated  to  engage  the  record  support  and 
prevent  its  further  rotation. 

When  the  reproducer  is  raised  from  the 
record  the  movable  or  resilient  contact  mem- 
ber 18  will  return  to  its  normal  position  out 

55  of  engagement  with  the  contact  member  17 
and  thus  break  the  electric  circuit  and  at  the 
same  time  cause  the  arm  21  to  return  to  its 
normal  position. 

Having  thus  described  my  said  invention 

80  what  I  claim  and  desire  to  secure  by  Letters 
Patent  is : — 

1.  In  combination,  a  reproducer  includ- 
ing a  stylus,  circuit  controlling  means  car- 
ried by  said  reproducer  and  comprising  co- 

•3  acting   contact   members  one   of   which   is 


movable  into  and  out  of  engagement  with 
the  other  thereof,  and  means  adapted  to  en- 
gage the  tone  groove  of  a  record  and  to  be 
actuated  thereby  to  move  said  movable  con- 
tact member  relatively  to  said  other  contact  «/, 
member,  substantiall}^  as  specified. 

2.  In  combination,  a  reproducer  including 
a  stylus,  circuit  controlling  means  carried  by 
said  reproducer  comprising  a  fixed  member 
and  a  member  movable  into  and  out  of  en-  yg 
gagement  therewith,  and  means  adapted  to 
engage  the  tone  groove  of  a  record  and  to  be 
actuated  thereb.y  for  moving  said  movable 
member  relatively  to  said  fixed  member, 
substantially  as  specified.  gQ 

3.  In  combination,  a  reproducer  including 
a  stjdus,  a  normally  open  circuit  closer  car- 
ried by  said  reproducer,  and  means  adapted 
to  engage  the  tone  groove  of  a  record  and  to 

be  actuated  thereby  for  closing  said  nor-  g5 
mally  open  circuit  closer,  substantially  as 
specified. 

4.  The  combination  of  a  tone  arm  carry- 
ing a  reproducer  including  a  stylus,  with  co- 
acting  contact  members,  and  means  adapted  9^- 
to  be  controlled  by  the  tone  groove  of  a  rec- 
ord for  moving  one  of  said  contact  members 
relativel,y  to  another  thereof,  substantially 

as  specified. 

5.  The  combination  of  a  tone  arm  carry-  95 
ing  a  reproducer  including  a  stylus,  with 
normally  spaced  co-acting  contact  members, 
and  means  adapted  to  be  controlled  by  the 
tone  groove  of  a  record  for  closing  said  nor- 
mally spaced  contact  members,  substantially  100 
as  specified.  « 

6.  The  combination  of  a  tone  arm  carry- 
ing a  reproducer  including  a  stylus,  with  co- 
acting  contact  members,  a  movable  arm  op- 
erativel}^  associated  with  one  of  said  co-act-  io5 
ing  contact  members,  and  means  controlled 

b,y  the  tone  groove  of  a  record  for  actuating 
said  arm  to  move  said  one  of  the  co-acting 
contact  members  relatively  to  another  there- 
of, substantially  as  specified.  no 

7.  The  combination  of  a  tone  arm  carry- 
ing a  reproducer  including  a  stylus,  with  co- 
acting  contact  members,  a  pivotally  mount- 
ed arm  operatively  associated  with  one  of 
said  co-acting  contact  members,  and  means  115 
controlled  bj^  the  tone  groove  of  a  record  for 
actuating  said  arm  to  move  said  one  of  the 
co-acting  contact  members  relatively  to  an- 
other thereof,  substantially  as  specified. 

8.  The  combination  of  a  tone  arm  and  a  120 
reproducer  thereon,  with  a  contact  member, 

a  resilient  contact  member  co-acting  with 
said  first  contact  member  and  normally  out 
of  engagement  therewith,  and  record  con- 
trolled means  for  moving  said  resilient  con-  125 
tact  member  into  engagement  with  said  first- 
named  contact  member,  substantially  as 
specified. 

9.  The  combination  of  a  tone  arm  and  a 
reproducer  thereon,  with  a  contact  member,  130 
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a  resilient  contact  member  co-acting  with 
said  first  contact  member  and  normally  out 
of  engagement  therewith,  a  movable  arm 
engaging  said  resilient  contact  member,  and 
5  record  controlled  means  carried  by  said  arm 
to  actuate  the  same  to  move  said  resilient 
contact  member  into  engagement  with  said 
first-named  contact  member,  substantially  as 
specified. 

10  10.  The  combination  of  a  tone  arm  and  a 
reproducer  thereon,  with  a  contact  member, 
a  resilient  contact  member  co-acting  with 
said  first  contact  member  and  normally  out 
of  engagement  therewith,  an  arm  pivotally 

15  mounted  upon  the  reproducer  and  engaging 


said  resilient  contact  member,  and  record 
controlled  means  carried  by  said  arm  to  ac- 
tuate the  same  to  move  said  resilient  contact 
member  into  engagement  with  said  first- 
named  contact  member,  substantially  as  20 
specified. 

Signed  at  the  cit}^  of  New  York,  in  the 
county  and  State  of  New  York,  this  29" 
day  of  December,  one  thousand  nine  hun- 
dred and  fifteen. 

RAYMOND  DUNCAN. 

Witnesses : 

Martin  Conboy, 
James  B.  Little. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents, 

Washington,  B.  C." 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Burr  B.  Blood,  a 
citizen  of  the  United  States  of  America, 
and  resident  of  Chicago,  Cook  covmty,  Uli- 
5  nois,  have  invented  a  certain  new  and  use- 
ful Improvement  in  Plionograph-Needle 
Cutters  of  which  the  following  is  a  specifica- 
tion. 
My  invention  relates  to  cutters  for  sharp- 

10  ening  fiber  phonograph  needles.  Ordi- 
naril}',  and  if  not  re-sharpened,  these 
needles,  which  are  made  of  bamboo,  are 
thrown  away  after  being  used  once.  Some 
attempt  has  been  made  to  provide  cutters 

15  for  sharpening  these  needles.  It  is  to  cut- 
ters for  this  ])articular  purpose  that  my  in- 
vention relates. 

The  object  of  my  invention,  generally 
stated,  is  to  provide  a  cutter  of  simple  and 

20  durable  construction,  which  will  sharpen 
the  needles  more  satisfactorily  than  hereto- 
fore, and  which  can  be  manufactured 
cheaply. 

A  special  object  is  to  provide  an  improved 

25  construction  and  arrangement  whereby  the 
knife  can  be  easily  removed  and  replaced, 
whereby  the  device  can  be  operated  easily 
and  Avith  certainty,  and  whereby  the  cutting 
of  the  bamboo  or  fiber  will  produce  a  sharp 

30  point  of  the  requisite  character. 

It  is  also  an  object  to  provide  certain  de- 
tails and  features  of  construction  tending 
to  increase  the  general  efficiency  and  service- 
ability of  a   phonograph  needle  cutter  of 

35  this  particular  character. 

To  these  and  other  useful  ends  my  in- 
vention consists  in  matters  hereinafter  set 
forth  and  claimed. 
In  the  accompanying  drawings — Figure  1 

40  is  a  side  elevation  of  a  phonograph  needle 
cutter  or  sharpener  embodying  the  prin- 
ciples of  my  invention.  Fig.  2  is  a  sectional 
view  of  the  cutting  mechanism  of  said  de- 
vice, on  a  larger  scale,  showing  the  adjacent 

45  portions  of  the  handle.  Fig.  3  is  a  section 
on  line  3 — 3  in  Fig.  2.  Fig.  4  is  a  front  ele- 
vation of  the  mechanism  shown  in  Fig.  2. 
Fig.  5  is  an  enlarged  detail  section  on  line 
5—5  in  Ficr.  3. 


As  thus  illustrated,   my  invention  com-  50 
prises  a  pair  of  handles  A  and  B  pivotally 
connected  together  at  C,  said  handles  being 
formed  from  sheet  metal.    The  rectangular 
body  D  is  pivotally  connected  at  one  end 
thereof  with  the  ears  a  of  the  handle  A,  55 
and  is  provided  with  a  recess  d  in  the  face 
thereof.     The  sliding  block  E  is  mounted 
to  reciprocate  in  the  recess  d,  upon  the  sur- 
face d^  of  the  body,  and  is  pivotally  con- 
nected at  e  with  the  ears  l>  of  the  handle  B,  60 
it  being  understood  that  said  ears  embrace 
the  body.    A  knife  F  is  mounted  upon  the 
face  of  the  block  E,  with  its  edge  /  over- 
hanging the  recess  e^  in  said  block.     The 
rear  end  portion  /^  of  the  knife  is  formed  65 
at  right  angles  to  the  body  of  the  knife  and 
engages  a  slot  e-  in  the  said  block,  being 
readily  removable  therefrom.    With  this  ai'- 
rangement  the  said  knife  is  held  in  place  by 
a  face  plate  G  which  is  secured  to  the  body  70 
D    by    screw^s    g,    said    plate    providing    a 
smooth  surface  upon  which  the  knife  slides 
back  and  forth.     It  will  be  seen  that  said 
plate  has  an  opening  ^^,  and  that  a  gage 
plate  H  is  secured  upon  the  outer  surface  75 
of  the  jDlate  G,  being  provided  with  flanges 
h  at  each  side  thereof.     These  flanges  en- 
gage the  edges  of  the  plate  G,  and  the  plate 
H  is  held  in  place  by  the  lower  screw  g, 
whereby   the    structure   is   firmly    held   to-  80 
gether.     The  plate  H  has  an  angular  and 
outwardly  extending  portion  Ji^  provided  on 
its  inner  side  with  a  dovetailecl  groove  A* 
for  the  insertion  of  the  needle. 

The  method  of  use  is  as  follows: — The  85 
needle  is  inserted  endwdse  in  the  groove  h^ 
until   it  engages  tlie  stop   or  abutment  e^ 
Avhich   latter   is  integral    wdth   the   sliding 
block  E  and  which  limits  the  insertion  of 
the  needle  to  bring  the  end  thereof  into  90 
pro]5er  position  relative  to  the  knife.    Then 
the  handles  are  brought  together, causing  the 
knife  edge  /  to  cooperate  with  the  station- 
ary knife  edge  I  in  cutting  off  a  small  end 
portion  of  the  needle.     The  hard  or  glossy  95 
side   of  the   bamboo   needle   is  preferably 
placed  against  the  bottom  of  the  groove  A^, 
and  this  brings  the  needle  into  such  posi- 
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tion  that  the  edge  /  enters  the  soft  side  of 
the  needle  and  cuts  through  to  the  hard 
hiyer  at  the  other  side.  This  puts  a  good 
point  on  the  needle,  and  leaves  it  perfectly 
5  sharp,  instead  of  making  it  rough  or 
ragged. 

By  reason  of  the  two  pivotal  connections 
e  and  J,  the  loiife  reciprocates  along  a 
straight  line,  and  the  result  is  that  the  cut- 

10  ting  is  of  the  required  character — that  is  to 
say,  the  end  of  the  needle  is  cut  oif  clean  and 
sharp.  It  will  also  be  seen  that  by  moving 
one  of  the  screws  g^  so  that  the  plate  G  can 
be  swung  to  one  side,  the  knife  F  can  be  re- 

15  moved  and  sharpened,  or  replaced  by  a  new 
one  when  worn  out.  The  corner  portions  K 
of  the  ears  h  extend  over  the  rear  end  por- 
tions /^  of  the  loiife,  whereby  the  latter  is 
held  against  lateral  displacement.     In  this 

20  way  the  knife  does  not  need  to  be  fastened 
in  the  block  E,  but  is  simply  inserted  in  the 
slot  e^,  the  portions  K  and  the  plate  G  co- 
operating to  hold  the  knife  against  disj)lace- 
ment.     The    said    knife    can    be    made    of 

25  springj^  steel,  so  that  when  the  plate  G  is  se- 
cured in  place  the  knife  will  be  placed  under 
some  tension,  thus  insuring  a  tight  contact 
between  its  edge  /  and  the  smooth  end  sur- 
face of  the  plate  G,  in  order  to  insure  the 

30  proper  cooperation  between  the  two  cutting 
edges,  (jage  A.\  it  will  be  seen,  not  only 
leans  toward  the  i)late  G,  but  also  to  one 
side,  (see  Fig.  4),  whereby  the  needle  is 
given  the  Avell  known  and  proper  bevel  at 

35  the  end  thereof,  v\'hen  the  hard  or  glossy 
side  of  the  needle  is  placed  in  the  groove  h- 
formed  on  the  face  of  said  gage. 

It  will  be  understood,  of  course,  that  the 
two  handles  A  and  B  can  be  held  yieldingly 

40  apart  by  a  spring  L  or  any  other  suitable 

means.     When  the  handles  are  released,  this 

spring  moves  or  restores  the  parts  to  the 

relative  positions  shown  in  the  drawings. 

My    invention    contemplates    broadly    a 

45  phonograph  needle  cutter  which  can  be  held 
in  one  hand  and  operated  while  the  needle  is 
presented  to  the  cutter  by  the  other  hand, 
and  it  also  contemplates  certain  features  of 
improvement  in  needle  cutters  broadly,  as 

50  herein  shown  and  described,  and  I  do  not 
limit  myself  to  the  exact  construction  shown 
and  described. 

What  I  claim  as  my  invention  is: — 

1.  A  phonograph  needle  cutter  compris- 

55  ing  a  body,  a  cutting  edge,  a  block  recipro- 
cating on  said  body,  a  knife  on  said  block, 
adapted  to  cooperate  with  said  edge,  means 
for  holding  the  needle  in  position  between 
said  knife  and  edge,  and  means  for  causing 

60  said  block  to  reciprocate  relative  to  said 
body,  said  knife  being  removably  held  on 
said  block,  and  said  means  for  reciprocating 
the  block  comprising  a  pair  of  pivoted 
handles,   one  handle  having   end  portions 


which  embrace  the  body  and  block,  disposed  65 
in  position  to  hold  the  knife  in  place,  said 
portions  being  connected  with  said  block. 

2.  A  phonograph  needle  cutter  compris- 
ing a  body,  a  cutting  edge,  a  block  recipro- 
cating on  said  body,  a  knife  on  said  block,  70 
adapted  to  cooperate  with  said  edge,  means 
for  holding  the  needle  in  position  between 
said  knife  and  edge,  means  for  causing  said 
block  to  reciprocate  relative  to  said  body, 
said  body  being  recessed  to  form  a  working  75 
space  for  said  block,  and  a  removable  plate 
disposed  over  said  space,  secured  at  its  ends 

to  the  ends  of  said  body,  holding  said  Imife 
and  block  in  operative  position,  provided 
with  an  opening  for  the  end  of  the  needle.       80 

3.  A  phonograph  needle  cutter  compris- 
ing a  body,  a  cutting  edge,  a  block  recipro- 
cating on  said  body,  a  knife  on  said  block, 
adapted  to  cooperate  with  said  edge,  means 
for  holding  the  needle  in  position  between  85 
said  knife  and  edge,  means  for  causing  said 
block  to  reciprocate  relative  to  said  body, 
said  means  for  reciprocating  the  block  hav- 
ing ears  which  overlap  the  edges  of  said 
knife,  thereby  holding  the  latter  against  90 
displacement,  and  means  for  pivoting  said 
ears  on  the  sides  of  said  block. 

4.  A  phonograph  needle  cutter  compris- 
ing a  body,  a  cutting  edge,  a  block  recipro- 
cating on  said  body,  a  knife  on  said  block,  95 
adapted  to  cooperate  with  said  edge,  means 
for  holding  the  needle  in  position  between 
said  knife  and  edge,  and  means  having  three 
parallel  axes  of  operation  for  causing  said 
block  to  reciprocate  relative  to  said  body,  100 
said  axes  being  disposed  respectively  at  the 
three  corners  of  a  variable  triangle,  said 
knife  having  motion  about  two  of  said  axes, 
and  said  body  having  motion  about  the  third 
axis.  105 

5.  A  phonograph  needle  cutter  compris- 
ing a  body,  a  cutting  edge,  a  block  re- 
ciprocating on  said  body,  a  Iniife  on  one 
side  of  said  block,  adapted  to  cooperate 
with  said  edge,  the  opposite  side  of  said  110 
block  having  sliding  engagement  with  said 
body,  means  for  holding  the  needle  in 
position  between  said  knife  and  edge,  and 
means  for  causing  said  block  to  reciprocate 
relative  to  said  body,  said  block  having  a  115 
portion  that  forms  an  abutment  for  the  end 

of  the  needle,  spaced  a  distance  from  the  cut- 
ting edge  of  the  knife,  a  recess  for  the  cut- 
tings between  said  Imife  and  portion,  said 
body  having  a  smooth  surface  which  forms  120 
a  backing  for  said  block  to  maintain  said 
knife  against  said  edge,  a  handle  pivoted  on 
said  block  to  operate  the  cutter,  said  handle 
having  means  to  prevent  lateral  displace- 
ment of  said  block,  and  means  engaging  the  125 
opposite  ends  of  said  block  to  limit  the  back 
and  forth  motion  thereof. 

6.  A  phonograph  needle  cutter  compris- 
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ing  a  body,  a  cutting  edge,  a  block  recipro- 
cating on  said  body,  a  knife  resting  flatwise 
against  the  face  of  said  block,  on  said  block, 
adapted  to  cooperate  with  said  edge,  means 
5  for  holding  the  needle  in  position  between 
said  knife  and  edge,  and  means  for  causing 
said  block  to  reciprocate  relative  to  said 
body,  the  said  knife  having  a  portion  which 
is  removably  inserted  in  said  block,  and  a 
10  removable  plate  for  holding  said  block  in 
position,  secured  to  said  body,  serving  to 
hold  the  knife  against  outward  displacement 
from  said  block. 

7.  A  phonograph  needle  cutter  comprising 
15  a  body,  a  cutting  edge,  a  block  reciprocating 

on  said  body,  a  laiife  removably  held  in  po- 
sition on  said  block,  adapted  to  cooperate 
with  said  edge,  means  for  holding  the  needle 
in  position  between  said  laiife  and  edge, 

20  and  means  for  causing  said  block  to  recip- 
rocate relative  to  said  body,  the  means  for 
reciprocating  the  block  having  oppositely 
arranged  pivoted  portions  which  extend  into 
position  to  hold  the  knife  against  lateral 

25  displacement. 

8.  A  phonograph  needle  cutter  comprising 
a  body,  a  cutting  edge,  a  block  reciprocating 
on  said  body,  a  knife  on  said  block,  adapted 
to  cooperate  with  said  edge,  means  for  hold- 

30  ing  the  needle  in  position  between  said  Icnife 
and  edge,  and  means  for  causing  said  block 
to  reciprocate  relative  to  said  body,  the 
means  for  reciprocating  the  block  compris- 
ing a  pair  of  handles  which  are  pivotally 

35  connected  together  between  their  ends,  one 
handle  being  pivoted  on  said  block,  and  the 
other  handle  being  pivoted  on  said  body, 
providing  three  parallel  axes  of  operation 
disposed  at  the  corners  of  a  triangle. 

40  9.  A  phonograph  needle  cutter  comprising 
a  bod}',  a  cutting  edge,  a  block  reciprocating 
on  said  body,  a  resilient  knife  on  said  block, 
adapted  to  cooperate  with  said  edge,  means 
for  holding  the  needle  in  position  between 

45  said  knife  and  edge,  means  for  causing  said 
block  to  reciprocate  relative  to  said  body,  a 
plate  for  holding  said  linife  under  tension, 
having  said  edge  formed  by  an  opening 
therein,  and  means  for  removably  securing 

50  said  plate  to  the  body,  said  plate  holding 
said  block  in  position  on  the  body,  and  the 
tension  of  the  knife  causing  constant  pres- 
sure thereof  against  said  plate  and  edge. 

10.  A  phonograph  needle  cutter  compris- 
55  ing   cutting   mechanism   for  trimming   the 

worn  out  end  of  the  needle  obliquely  there- 
to, a  pair  of  handles  for  operation  by  one 
hand,  said  handles  pivoted  on  each  other, 
the  ends  of  said  handles  being  pivoted  on 
GO  said  mechanism,  said  mechanism  having  a 
cutting  plate  disposed  in  a  plane  parallel 
with  the  axes  of  said  handles. 

11.  A  phonograph  needle  cutter  compris- 
ing cutting  mechanism   for  trimming  the 


worn  out  end  of  the  needle  obliquely  thereto,  65 
a  pair  of  handles  for  operation  by  one  hand, 
said  handles  pivoted  on  each  other,  the  ends 
of  said  handles  being  pivoted  on  said  mech- 
anism, a  spring  for  moving  said  handles 
apart,  said  mechanism  having  cutting  edges  70 
cooperating  in  a  plane  parallel  with  the 
axes  of  said  handles,  and  stops  for  limiting 
the  operation  of  said  handles  by  said  spring 
and  hand. 

12.  A  phonograph  needle  cutter  compris-  7  5 
ing   cutting  mechanism   for  trimming   the 
worn  out  end  of  the  needle  obliquely  there- 
to, and  a  pair  of  handles  for  operation  by 
one  hand,  said  handles  pivoted  on  each  other, 
and  the  ends  of  said  handles  being  pivoted  80 
on  said  mechanism,  said  mechanism  includ- 
ing a  body  having  the  pivot  of  one  handle,  a 
block  carrying  the  pivot  of  the  other  handle, 
sliding  on  said  body,  a  knife  on  said  block, 
and  a  plate  on  said  body,  serving  to  hold  85 
said  block  in  place,  provided  Avith  an  edge 
cooperating  with  said  knife. 

13.  A  phonograph  needle  cutter  compris- 
ing cutting  mechanism  for  trimming  the 
worn  out  end  of  the  needle  obliquely  there-  90 
to,  and  a  pair  of  handles  for  operation  by 
one  hand,  said  handles  pivoted  on  each 
other,  and  the  ends  of  said  handles  being 
pivoted  on  said  mechanism,  said  handles 
having  ears  which  embrace  said  mechanism,  95 
and  said  mechanism  including  a  removable 
knife  held  in  position  by  the  ears  of  one 
handle. 

14.  A  needle  cutter  comprising  a  body 
having  a  guide-way,  a  block  arranged  to  re-  100 
ciprocate  in  said  guide-way,  a  knife  on  said 
block,  a  plate  providing  a  smooth  surface 
for  said  knife  to  slide  upon,  said  knife  being 
disposed  flatwise  between  said  plate  and  said 
block,  said  plate  having  an  opening  pro-  105 
viding  an  edge  to  cooperate  with  said  knife, 
the  cutting  edge  of  said  knife  being  beveled 
only  on  the  side  thereof  away  from  said 
plate,  means  to  hold  the  needle  in  said  open- 
ing, means  on  said  block  to  engage  the  end  iio 
of  said  needle,  said  block  and  knife  occupy- 
ing the  space  between  said  guide-way  and 
plate,  and  mechanism  for  relatively  recipro- 
cating said  block  and  body,  said  mechanism 
including  a  pair  of  crossed  handles,  a  piv-  115 
otal  connection  between  said  handles,  a 
spring  for  forcing  said  handles  apart,  a 
pivotal  connection  between  one  handle  and 
said  body,  and  a  pivotal  connection  between 
the  other  handle  and  said  body.  120 

15.  A  needle  cutter  comprising  a  body 
having  a  guide-way,  a  block  arranged  to 
reciprocate  in  said  guide-way,  a  knife  on 
said  block,  a  plate  providing  a  smooth  sur- 
face for  said  knife  to  slide  upon,  said  knife  125 
being  disposed  flatwise  between  said  plate 
and  said  block,  said  plate  having  an  open- 
ing providing  an  edge  to  cooperate  with 
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said  knife,  the  cutting  edge  of  said  knife 
being  beveled  only  on  the  side  thereof  away 
from  said  plate,  means  to  hold  the  needle 
in  said  opening,  means  on  said  block  to  en- 
gage the  end  of  said  needle,  said  block  and 
knife  occupying  the  space  between  said 
guide- way  and  plate,  and  mechanism  for 
relatively  reciprocating  said  block  and 
body,  said  mechanism  including  a  pair  of 


pivoted  handles,  and  said  handles  being  con- 
nected with  said  block  and  body  entirely 
at  one  side  of  the  pivot. 

Signed  by  me  at  Chicago,  Illinois,  this  7th 
day  of  February,  1914. 

BURE  B.  BLOOD. 
Witnesses : 

RicHEL  J.  Richardson, 
Rose  E.  Sehnem. 
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Specification  of  letters  Patent,  Patented  Jan.  9,  1917. 

Application  filed  April  28, 1916.     Serial  No.  93,610. 


To  all  whom,  it  may  concern : 

Be  it  known  that  I,  William  P.  Dun  Lany, 
a  citizen  of  the  United  States,  residing  at 
Chicago,  in  the  county  of  Cook  and  State  of 
5  Illinois,  have  invented  certain  new  and  use- 
ful Improvements  in  Styli  for  Talking-Ma- 
chines, of  which  the  following  is  a  specifica- 
tion. 

In  the  class  of  talking  machines  using 

J  a  removable  styli,  steel  needles  have  hereto- 
fore usually  been  employed.  It  has  been 
found  that  such  needles  wear  rapidly  due  to 
the  abrasion  of  the  record,  and  that  flat  faces 
are  formed  on  the  needles,  thereby  creating 

15  sharp  edges.  In  order  to  prevent  damage 
to  the  records  it  is  necessary  to  change  these 
steel  needles  each  time  after  playing  a  rec- 
ord, this  necessity  arising  especially  from 
the  fact  that  if  a  needle  having  the  men- 

20  tioned  sharp  edges  were  employed  with  an- 
other record,  such  edges  might  act  to  cut  the 
walls  of  the  groove  and  thereby  injure  the 
record  and  destroy  the  fineness  of  the  tone 
reproduced  thereby. 

25  It  is  one  of  the  objects  of  my  invention  to 
produce  a  stylus  which  is  free  from  the  dis- 
advantages inherent  in  steel  needles  and 
which  may  be  used  over  and  over  again.  I 
have  discovered  that  a  stylus  composed  of 

30  iridium,  or  in  which  the  record-engaging 
portion  is  iridium,  may  be  used  over  and 
over  again  without  affecting  the  shape  of  the 
record-engaging  portion  and  without  form- 
ing any  sharp  edges  or  other  irregularities 

S5  which  would  injure  records. 

Commercial  sound  records  as  at  present 
manufactured  fall  into  two  classes,  in  one 
of  which  the  sound-creating  undulations  are 
of  lateral  extent,  being  located  in  the  sides 

40  of  the  grooves;  and  in  the  other  class  the 
grooves  being  of  the  "  hill-and-dale "  type, 
i.  e.  in  which  the  undulations  are  located  in 
the  bottom  of  the  groove. 

When  a  stylus  embodying  my  invention  is 

45  to  be  used  with  a  record  having  the  undula- 
tions in  the  lateral  walls  of  the  sound  groove, 
the  record-engaging  portion  of  the  stylus 
may  be  made  more  or  less  pointed  or  taper- 
ing.    For  use  with  the  other  or  "  hill-and- 

50  dale"  class  of  records,  the  record-engaging 
portion  of  the  stylus  may  be  made  rounded 
and  may  comprise  a  substantially  spherical 
tip  portion  of  iridium. 

It  is  a  further  object  of  my  invention  to 

55  produce,  as  a  new  article  of  manufacture,  a 


stylus  adapted  to  be  used  in  connection  with 
either  of  the  tAvo  classes  of  records,  and 
which  is  arranged  to  be  removably  mounted 
in  the  socket  or  holder  of  a  sound  box  so 
that  for  use  with  records  having  lateral  un-  gQ 
dulations  the  tapered  portion  of  the  stylus 
may  be  put  into  service;  and  where  a  record 
of  the  "  hill-and-dale  "  class  is  to  be  played, 
the  stylus  may  be  mounted  in  a  different 
position  to  present  a  more  or  less  rounded  55 
or  spherical  portion  to  cooperate  with  the 
record  groove.  With  such  a  stylus  all  classes 
of  records  may  be  played  on  one  instrument. 

Referring  to  the  accompanying  drawings, 
Figure  1  represents  a  sound  box  which  may  70 
be  of  any  desired  construction,  and  a  stylus 
embodying  my  invention  mounted  in  said 
sound  box.    Fig.  2  is  an  elevation  of  a  stylus, 
on  a  greatly  enlarged  scale,  provided  with 
two  record-engaging  portions  to  adapt  the  75 
stylus  for  use  with  either  class  of  records. 
Fig.  3  is  a  fragmental  elevation  on  a  still 
larger  scale  illustrating  a  portion  of  a  stylus 
adapted  to  be  used  on  records  with  laterally- 
cut  grooves,  and  Fig.  4  is  a  similar  view  of  go 
a  portion  of  a  stylus  adapted  for  use  with 
certain  records  of  the  "  hill-and-dale  "  type. 

While  a  stylus  embodying  my  invention 
may  be  constructed  entirely  of  iridium,  it  is 
more  desirable,  for  practical  reasons,  to  form  85 
the  body  portion  of  other  material  and  pro- 
vide only  the  tip  or  record-engaging  portion 
of  iridium.  The  body  portion  is  preferably 
made  of  a  metal  having  a  relatively  low  fus- 
ing point,  as,  for  example,  phosphor  bronze,  90 
and  the  iridium  tip  may  be  secured  to  the 
body  in  any  suitable  way,  as  by  fusing  the 
body  thereto. 

In  the  drawings,  a  sound  box  is  illustrated 
by  the  reference  numeral  5,  6  being  the  sty-  95 
lus-receiving  socket  or  holder  thereof.    The 
body  of  the  stylus  is  indicated  by  the  nu- 
meral 7,  and  the  line  8  designates  the  face 
of  a    record   tablet.     The   record-engaging 
portion  of  the  stylus  which  is  adapted  for  100 
laterally-cut  record  grooves  is  shown  at  9 
and  the  portion  adapted  for  certain  records 
of  the  "hill-and-dale"  type  at  10.    In  the 
use  of  the  stylus,  one  end  thereof  is  inserted 
and  secured  in  the  holder  6,  leaving  exposed  105 
the  end  which  is  adapted  to  cooperate  with 
the  kind  of  record  to  be  played. 

It  will  be  understood  that,  if  desired,  a 
stA^lus  having  but  one  record-engaging  por- 
tion might  be  permanently  mounted  in  the  110 
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talking  machine.  A  stylus  provided  with  a 
record-engaging  portion  composed  of  irid- 
ium may  be  used  indefinitely,  the  record- 
engaging  portion  being  practically  inde- 
structible and  incapable  of  injury  by  re- 
peated use.  The  abrasion  of  the  record  on 
the  stylus  does  not  wear  the  latter  and  there- 
fore the  stylus  never  acquires  rough  or 
sharpened  portions  by  which  records  might 
be  injured. 

While  I  prefer  to  use  pure  iridium  for 
styli,  it  should  be  understood  that  I  do  not 
wish  to  be  limited  to  iridium,  but  aim  to 
cover  in  the  appended  claims  all  of  the  alloys 
and  related  metals,  as,  for  example,  combi- 


nations thereof  with  others  of  the  rarer 
metals  of  the  platinum  group,  having  the 
same  or  similar  chemical  and  mineralogical 
characteristics. 

I  claim  as  my  invention:  20 

1.  A  stylus  for  talking  machines  composed 
of  iridium. 

2.  A  stylus  for  talking  machines  partially 
composed  of  iridium. 

3.  A  stylus  for  talking  machines  having  25 
a    record-engaging    portion    composed    of 
iridium. 

In  testimony  whereof,  I  have  hereunto  set 
my  hand. 

WILLIAM  P.  DUN  LANY. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents. 
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Specification  of  letters  Patent.  Patented  Jan.  9,  191 7. 

Application  filed  July  12, 1916.     Serial  No.  108,778. 


To  all  whom  it  may  concern :  - 

Be  it  known  that  I,  Edgar  J.  Geiswold,  a 
citizen  of  the  United  States,  and  a  resident 
of  the  borough  of  Manhattan  of  the  city  of 
I  New  York,  county  and  State  of  New  York, 
have  inA^ented  certain  neAV  and  useful  Im- 
provements in  Phonographs,  of  which  the 
following  is  a  specification,  reference  being 
had  to  the  accompanying  drawings,  which 
10  form  a  part  hereof. 

This  invention  relates  to  improvements 
in  phonographs. 

The  invention  seeks  to  provide  a  novel 
and  efficient  shock  absorber  to  relieve  the 
1j  weight  of  the  horn,  tone-arm  and  sound-box 
of  a  phonograph  when  the  same  are  lowered 
into  operative  position  with  respective  to  a 
sound  record. 

Referring  to  the  accompanying  drawings 
20  in  which  the  invention  is  illustrated,  Figure 

I  is  a  side  elevation  partly  in  section  of  a 
phonograph  structure  embodying  the  inven- 
tion. Fig.  2  is  a  side  elevation  of  the  shock 
absorber.     Fig.  3  is  a  plan  view  thereof. 

25  Fig.  4  is  a  perspective  view  of  the  shock  ab- 
sorber in  modified  form. 

Referring  now  to  the  particular  struc- 
ture shown  in  the  drawings,  1  is  the  phono- 
graph case  or  frame.    It  contains  the  horn 

30  2,  tone-arm  3  and  sound-box  4,  these  parts 
being  rigidly  connected  together  so  as  to 
provide  a  unitary  structure  which  may  be 
termed  the  sound  unit. 

5  is  the  top  partition  of  the  case  through 

35  which  passes  the  spindle  6  on  which  is 
mounted  the  turn  table  7  carrying  the  sound 
record  8.  Secured  to  the  large  end  of  the 
horn  are  brackets  9  and  10  which  surround 
and  are  securely  fixed  to  a  spindle  11  by 

■^0  means  of  set  screws  12.  The  spindle  is  ar- 
ranged to  rotate  in  bearings  in  the  partition 
5  and  in  the  bottom  wall  13  of  the  case.  For 
this  purpose  the  lower  end  of  the  spindle 
has  preferably  a  reduced  portion  14  which 

^^  fits  in  an  elongated  recess  1.5.  16  is  a  hand" 
operated  key  by  means  of  which  the  spindle 

II  and  sound  unit  may  be  raised  and  low- 
ered. These  parts  are  shown  in  their  ele- 
vated position  in  Fig.  1.    When  the  key  16 

^^  is  turned  up.  the  spindle  11  and  sound  unit 
move  to  their  lower  position  in  which  the 
needle  of  the  sound  box  contacts  with  the 
record  8. 

In  a  phonograph  such  as  that  shown  in 

^^  the  drawings,  the  sound  unit  and  spindle 
weigh   about  nine  pounds.    It  not  infre- 


quently happens  that  when  the  phonograph 
is  to  be  operated  and  the  key  16  is  raised, 
the  key  slips  from  the  hand  or  is  raised  too 
suddenly.  The  sound  unit,  therefore,  drops  so 
to  its  lower  position  and  causes  the  needle  to 
strike  the  sound  record  with  such  violence 
that  the  sound-box,  sound-record  and,  per- 
haps, other  parts  are  injured.  I,  therefore, 
provide  a  shock  absorber  for  the  soimd  unit  65 
to  prevent  such  injury  to  the  parts.  This 
shock  absorber  comprises  two  levers  17,  18 
pivotally  mounted  on  the  fulcrum  19.  The 
levers  are  engaged  on  one  side  of  the  ful- 
crum by  suitable  spring  means  to  yieldingly  70 
hold  apart  the  ends  of  the  levers  on  the  op- 
posite side  of  the  fulcrum.  In  the  preferred 
arrangement,  these  spring  means  preferably 
consists  of  a  split  ring  spring  as  shown  in 
Fig.  4,  or  two  of  such  split  ring  springs  as  76 
shown  in  Figs.  2  and  3.  As  shown  in  Figs. 
2  and  3  the  lever  17  is  composed  of  the  arms 
17"  and  17*"  and  the  lever  18  is  composed  of 
similar  arms.  The  split  rings  20  and  21 
have  their  ends  in  engagement  with  notches  80 
cut  in  the  levers  near  the  fulcrum  19  and  on 
the  short  ends  of  the  levers.  The  springs 
are  normally  under  tension. 

22  is  a  saddle  plate  connected  with  the 
arms  17*  and  17"  by  pivots  23  and  24.  85 

25  is  a  similar  saddle  plate  connecting  the 
arms  of  the  lever  18.  These  saddle  plates 
are  on  the  opposite  side  of  the  fulcrum  19 
from  the  springs  20  and  21.  Each  of  the 
saddle  plates  is  provided  with  an  opening  26  90 
which  enables  the  spring  support  to  be 
slipped  into  position,  as  shown  in  Fig.  1, 
wherein  the  reduced  portion  14  of  the  spin- 
dle 11  passes  through  the  opening  of  the 
saddle  plates  and  the  saddle  plate  25  rests  95 
on  the  base  13  and  the  enlarged  portion  of 
the  spindle  11  bears  upon  the  saddle  plate 
22,  so  that  the  weight  of  the  spindle  and 
sound  unit  are  carried  by  the  spring  sup- 
port. 100 

When  the  key  16  is  turned  down,  as  shown 
in  Fig.  1.  the  weight  of  the  spindle  and  of 
the  sound  unit  are  borne  largely  or  entirely 
bv  the  key  16.  At  this  time  the  saddle 
pbtes  22  and  25  are  separated  from  each  105 
other  at  the  extreme  limit  of  separation. 
When  the  kev  16  is  turned  up,  the  weight  of 
the  spindle  11  and  sound  unit  are  brought 
to  bear  upon  the  shock  absorber  and  the 
saddle  plates  22  and  25  approach  each  other.  HO 
As  these  saddle  plates  approach  each  other, 
the  ends  of  the  springs  20  and  21  separate 
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and  the  tension  of  the  springs  increases. 
This  increased  tension,  however,  is  com- 
pensated for  by  the  fact  that  the  ends  of 
the  springs  are  necessarily  brought  nearer 

5  to  the  normal  line  27  passing  through  the 
fulcrum  19  so  that  the  resistance  of  the 
shock  absorber  to  the  weight  brought  to 
bear  upon  it  remains  nearly  vmiform  as  the 
saddle  plates  22  and  25  a^Dproach  each  other 

10  under  the  weight  of  the  sound  unit  and 
spindle  11. 

In  Fig.  4  the  levers  28  and  29  are  formed 
of  metal  strips  whose  ends  remote  from  the 
split  ring  spring  30  are  twisted  through  an 

15  arc  of  45°  to  provide  saddles  at  these  ends 
of  the  levers.  In  this  form  only  one  spring- 
ring  is  used  and  pivoted  saddles  are  ob- 
viated. This  reduces  the  cost  of  manufac- 
turing the  device. 

20  Heretofore,  a  coiled  spring  has  been  em- 
ployed to  take  part  of  the  weight  of  the 
sound  unit,  but  such  spring  has  been  so  ar- 
ranged that  its  resistance  to  the  weight  of 
the  sound  unit  rapidly  increased  when  such 

25  weight  was  brought  to  bear  upon  the  spring. 
It  was  necessary  to  limit  the  maximum  re- 
sistance of  the  spring  in  order  that,  when 
the  full  weight  of  the  sound  unit  bore  upon  . 
it,  the  needle  might  be  in  proper  contact 

30  with  the  sound  record.  As  a  result,  the 
initial  resistance  of  the  spring  was  too  small 
and  when  the  key,  such  as  the  key  16,  was 
suddenly  released  or  slipped  from  the  hand 
as  often  happened,  the  spring  gave  way  en- 

35  tirely  under  the  momentum  of  the  falling 
sound  unit  and  the  needle  struck  the  sound 
record  with  such  force  as  to  injure  the 
sound-box,  sound-record  and  perhaps  other 
parts.     With  the  spring  support  above  de- 

40  scribed,  the  resistance  of  the  spring,  in  the 
preferred  form  of  the  support,  is  substan- 
tially uniform  and  its  initial  resistance  to 
the  weight  of  the  sound  unit  is  such  that 
the  sound  unit  cannot  drop  suddenly  to  its 

45  lowest  position.     Hence,  if  the  key  16  is 

suddenly  released,  no  injury  to  the  parts 

can  occur.     This  is  one  of  the  important 

features  of  the  invention  herein  described. 

The  shock  absorber  may  be  placed  in  any 

50  suitable  position  so  as  to  take  the  weight 
of  the  sound  unit. 
What  I  claim  is : 

1.  The  combination  with  a  phonograph 
horn  of  a  shock  absorber  therefor  compris- 

55  ing  a  pair  of  levers;  a  fulcrum  on  which  the 
levers  are  pivoted;  and  spring  means  en- 
gaging the  levers  on  one  side  of  the  fulcrum 
to  yieldingly  hold  apart  the  ends  of  the 
levers  on  the  opposite  side  of  the  fulcrum, 

^0  the  weight  of  the  horn  bearing  upon  said 
last  mentioned  ends  of  the  levers. 

2.  The  combination  with  a  phonograph 
h©rn  of  a  shock  absorber  therefor  compris- 
ing a  pair  of  levers ;  a  fulcrum  on  which  the 

^^  levers  are  .pivoted,;  and  a  split  ring  spring 


engaging  the  levers  on  one  side  of  the  ful- 
crum to  yieldingly  hold  apart  the  ends  of 
the  levers  on  the  opposite  side  of  the  ful- 
crum, the  weight  of  the  horn  bearing  upon 
said  last  mentioned  ends  of  the  levers. 

3.  In  a  phonograph  the  combination  of  a 
soimd  unit  comprising  a  sound-box,  tone- 
arm  and  horn  forming  a  unitary  structure; 
a  spindle  mounted  in  bearings  and  to  which 
the  sound  unit  is  attached;  means  for  rais- 
ing and  lowering  the  spindle  and  sound 
unit;  and  a  shock  absorber  for  the  spindle 
and  sound  unit  comprising  a  pair  of  levers, 
a  fulcrum  on  which  the  levers  are  pivoted, 
and  spring  means  engaging  the  levers  on 
one  side  of  the  fulcrum  to  yieldingly  hold 
apart  the  ends  of  the  levers  on  the  opposite 
side  of  the  fulcrum,  the  weight  of  the  spin- 
dle and  sound  unit  bearing  upon  said  last 
mentioned  ends  of  the  levers. 

4.  In  a  phonograph  the  combination  of  a 
sound  unit  comprising  a  sound-box,  tone- 
arm  and  horn  forming  a  unitary  structure; 
a  spindle  mounted  in  bearings  and  to  which 
the  sound  unit  is  attached ;  means  for  raising 
and  lowering  the  spindle  and  sound  unit; 
and  a  shock  absorber  for  the  spindle  and 
sound  unit  comprising  a  pair  of  levers,  a 
fulcrum  on  which  the  levers  are  pivoted,  and 
a  split  ring  spring  engaging  the  levers  on 
one  side  of  the  fulcrum  to  yieldingly  hold 
apart  the  ends  of  the  levers  on  the  opposite 
side  of  the  fulcrum,  the  weight  of  the  spin- 
dle and  sound  unit  bearing  upon  said  last 
mentioned  ends  of  the  levers. 

5.  The  combination  with  a  phonograph 
horn  of  a  shock  absorber  therefor  compris- 
ing a  pair  of  levers ;  a  fulcrum  on  which  the 
levers  are  pivoted ;  and  spring  means  engag- 
ing the  levers  on  one  side  of  the  fulcrum  to 
yieldingly  hold  apart  the  ends  of  the  levers 
on  the  opposite  side  of  the  fulcrum,  the 
weight  of  the  born  bearing  upon  said  last 
mentioned  ends  of  the  levers  and  said  spring 
means  being  so  arranged  as  to  offer  a  nearly 
uniform  resistance  to  the  weight  of  the  horn. 

6.  The  combination  with  a  phonograph 
horn  of  a  shock  absorber  therefor  compris- 
ing a  pair  of  levers ;  a  fulcrum  on  which  the 
levers  are  pivoted;  and  a  split  ring  spring 
engaging  the  levers  on  one  side  of  the  ful- 
crum to  yieldingly  hold  apart  the  ends  of 
the  levers  on  the  opposite  side  of  the  ful- 
crum, the  weight  of  the  horn  bearing  upon 
said  last  mentioned  ends  of  the  levers  and 
said  split  ring  spring  being  so  arranged  as 
to  offer  a  nearly  uniform  resistance  to  the 
weight  of  the  horn. 

7.  In  a  pronograph  the  combination  of  a 
sound  unit  comprising  a  sound-box,  tone- 
arm  and  horn  forming  a  unitary  structure; 
a  spindle  mounted  in  bearings  and  to  which 
the  sound  unit  is  attached;  means  for  raising 
and  lowering  the  spindle  and  sound  unit; 
and  a  shock  absorber  for  the  spindle  and 


70 


75 


80 


85 


90 


95 


100 


105 


110 


115 


120 


12.? 


1?0 


1,211,573 


sound  unit  comprising  a  pair  of  levers,  a  ful- 
crum on  which  the  levers  are  pivoted,  and 
spring  means  engaging  the  levers  on  one 
side  of  the  fulcrum  to  yieldingly  hold  apart 
5  the  ends  of  the  levers  on  the  opposite .  side 
of  the  fulci'um,  the  weight  of  the  spindle 
and  sound  unit  bearing  upon  said  last  men- 
tioned ends  of  the  levers,  and  said  spring 
means  being  so  arranged  as  to  offer  a  nearly 

10   uniform   resistance   to   the   weight   of   the 
sound  unit  and  spindle. 

8.  In  a  phonograph  the  combination  of  a 
sound  unit  comprising  a  sound-box,  tone- 
arm  and  horn  forming  a  unitary  structure ;  a 

15  spindle  mounted  in  bearings  and  to  which 
the  sound  unit  is  attached ;  means  for  raising 


and  loAvei'ing  the  spindle;  and  a  shock  ab- 
sorber for  the  spindle  and  sound  unit  com- 
prising a  pair  of  levers,  a  fulcrum  on  which 
the  levers  are  pivoted,  and  a  split  ring  20 
spring  engaging  the  levers  on  one  side  of  the 
fulcrum  to  yieldingly  hold  apart  the  ends  of 
the  levers  on  the  opposite  side  of  the  ful- 
crum, the  weight  of  the  spindle  and  sound 
imit  bearing  upon  said  last  mentioned  ends  25 
of  the  levers,  and  said  split  ring  spring  being 
so  arranged  as  to  offer  a  nearly  uniform  re- 
sistance to  the  weight  of  the  sound  unit  and 
spindle. 

This  specification  signed  this  11th  day  of  30 
July,  A.  D.  1916. 

EDGAE  J.  GEISWOLD. 
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To  all  whom,  it  may  concern  : 

Be  it  known  that  I,  George  F.  Hooey,  a 
subject  of  the  King  of  Great  Britain,  resid- 
ing at  Sechelt,  in  the  Province  of  British 
p;  Columbia  and  Dominion  of  Canada,  have 
invented  certain  new  and  useful  Improve- 
ments in  Collapsible  Megaphones,  of  which 
the  following  is  a  specification. 

This  invention  relates  to  a  folding  or  col- 

20  lapsing  megaphone  and  more  jjarticularly  to 
a  megaphone  having  a  structure  of  py- 
ramidal formation,  two  of  the  opposite  sides 
of  which  are  adapted  to  fold  or  collapse 
whereby  the  structure  may  be  confined  with- 

15   in  a  minimum  space. 

As  a  further  object  of  the  invention  the 
device  is  provided  with  manually  operated 
means  b.y  which  the  structure  ma}'-  be  held  in 
operative  position,  the  operating  means  be- 

20  ing  adapted  to  be  disposed  in  a  position 
where  it  will  be  interposed  and  confined  in 
a  minimum  space  when  the  megaphone  is 
in  folded  position. 

A  further  object  of  the  invention  is  the 

25  provision  of  a  pj^ramidal  structure  having 
hinged  portions  or  sides  by  which  the  several 
sections  constituting  the  structure  may  be 
compactly  folded;  the  hinges  comprising  a 
plurality  of  longitudinally  extending  strips 

SO  of  fabric  fastened  to  the  sections  in  any  de- 
sired manner. 

A  further  object  of  this  invention  is  the 
provision  of  a  megaphone  which  consists  of 
comparatively  few  parts  and  is  simple  in 

35  construction,  but  durable  and  well  adapted 
to  withstand  the  rough  usage  to  which  de- 
vices of  this  character  are  ordinarily  sub- 
jected. 

For  a  full  description  of  the  invention 

40  and  the  advantages  and  merits  thereof, 
reference  is  to  be  had  to  the  following  de- 
scription and  the  accompanying  drawings, 
wherein  is  illustrated  the  preferred  form  of 
my  invention,  in  which : 

45  Figure  1  is  a  perspective  view  showing  the 
megaphone  in  operative  position.  Fig.  2  is 
a  vertical  transverse  section  on  the  line  2 — ^ 
of  Fig.  1.  Fig.  3  is  a  vertical  transverse 
section  showing  the  structure  in  collapsed 

50   position.     Fig.  4  is  a  perspective  view  of  a 
detail  of  the  invention.     Fig.  5  is  a  frag- 
mentary vertical  longitudinal  section  on  the 
line  5— 5  of  Fig.  3. 
While  it  is  customary  to  construct  a  mega- 

55  phone  of  conical  formation,  I  have  found 
that  the  same  results  may  be  obtained  by 


constructing  the  megaphone  of  pyramidal 
formation. 

The  structure  comprising  the  megaphone 
consists  of  side  walls  1  tod  2  which,  for  the  eo 
purposes  of  this  description  will  be  termed 
the  upper  wall  1  and  the  lower  wall  2 ;  this 
being  the  position  of  the  walls  when  the 
megaphone  is  in  operative  position.     Side 
walls  3  and  4  are  each  divided  into  collapsi-  05 
ble  sections  5  and  .6  and  the  upper  edges  of 
the  collapsible  sections  5  are  connected  to 
the  upper  wall  2  by  means  of  longitudinally 
extending  strips  7  of  fabric  or  other  suitable 
pliable  material.    These  strips  7  are  secured  70 
to  the  wall  1  and  the  collapsible  sections  5 
by  an  adhesive  or  other  suitable  fastening 
means  and,  as  shown  by  Figs.  2  and  3  of  the 
drawing  the  corners  or  edges  of  the  walls  are 
disposed  in  a  position  relative  to  each  other  75 
whereby  the  strips  7  act  as  hinges  and  allow 
the  collapsible  sections  5  to  fold  or  swing  in- 
wardly as  shown  by  Fig.  3  of  the  drawing. 
The  edges  of  the  lower  collapsible  section 
6  are  secured  to  the  lower  wall  2  in  a  similar  80 
manner,  by  the  longitudinal  strips  8. 

In  order  that  the  meeting  edges  of  the 
collapsible  sections  5  and  6  may  be  hinged 
together  I  connect  the  adjacent  edges  of  the 
collapsible  sections  with  strips  9  of  fabric  or  gs 
other  suitable  pliable  material,  the  fabric 
being  fastened  to  the  sections  by  an  adhesive 
or  other  suitable  fastening  means.  The  end 
of  each  of  the  walls  is  provided  with  rein- 
forcing strips  10  which  are  also  made  of  90 
fabric  and  fastened  by  means  of  an  adhesive 
and  are  designed  to  prevent  the  edges  from 
becoming  injured  while  the  device  is  in  use. 
It  is  pointed  out  in  this  connection  that  the 
walls  of  the  megaphone  are  constructed  of  95 
card-board  or  other  suitable  light  material 
and  the  bracing  of  the  edges  thereof  is  pro- 
vided to  prevent  injury  to  the  fragile  card- 
board. 

For  holding  the  structure  comprising  the  100 
megaphone  in  operative  position,  the  frame 
11  is  provided  which  consists  of  a  square 
brace  frame  12  which  is  disposed  within  the 
megaphone  and  adapted  to  contact  with  each 
of  the  walls  thereof  when  in  operative  posi-  105 
tion.     The  lower  wall  2  of  the  structure  is 
provided  with  a  pair  of  bearings  13  which 
leceive  the  lower  arms  14  of  the  frame.    The 
lower  wall  2  is  also  provided  with  an  open- 
ing 15  and  the  handle  16  of  the  frame  pro-  no 
jects  downwardly  through  the  opening  15 
where  it  may  be  grasped  by  the  operator  to 
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move  the  frame  into  or  out  of  operative  po- 
sition. 

By  referring  to  Fig.  5  of  the  drawing  it 
will  be  observed  that  the  handle  16,  where  it 
5  joins  the  frame  12  is  curved  almost  at  right 
angles  as  at  17  and  this  structure  allows  the 
frame  and  handle  to  lie  snugly  against  the 
wall  2  when  the  megaphone  is  in  collapsible 
position. 

10  The  frame  is  constructed  of  a  single 
strand  of  heavy  wire  and  the  handle  16  is 
provided,  by  bending  downwardly  the 
strand  of  wire,  as  shown  by  Fig.  2  of  the 
drawing.     The  bearings  13  are  constructed 

15  of  any  suitable  thin  metallic  material  and. 
as  shown  in  detail  in  Fig.  4,  each  consists 
of  the  arcuate  bearing  portion  and  the  plate, 
which  rests  upon  the  wall  2,  and  have  down- 
wardly bent  terminals  to  provide  prongs 

20  which  may  be  folded  or  bent  on  the  outer 
side  of  the  wall  2  for  holding  the  bearing  in 
position. 

To  operate  the  megaphone,  for  moving  it 
into    collapsible    or   folded   position,   it   is 

25  merely  necessary  to  swing  the  handle  16 
upwardly  until  it  contacts  with  the  wall  2 
which  will  cause  the  frame  12  to  swing 
downwardly  and  lie  flat  against  the  inner 
side  of  the   wall  2.     The   collapsible   side 

30  sections  5  and  6  are  then  folded  inwardly 
as  shown  by  Fig.  3  and  the  device  is  thereby 
placed  in  folded  position  for  conveniently 
carrying  the  same. 

In  reduction  to  practice  I  have   found 

35  that  the  form  of  my  invention  illustrated  in 
the  drawings  and  referred  to  in  the  above 
description,  as  the  preferred  embodiment,  is 
the  most  efficient  and  practicable ;  yet  realiz- 
ing that  the  conditions  concurrent  with  the 

40  adoption  of  my  device  will  necessarily  vary, 
I  desire  to  emphasize  the  fact  that  various 
minor  changes  in  the  details  of  construc- 
tion, proportion  and  arrangement  of  parts 
may  be  resorted  to,  when  required,  without 

45  sacrificing  any  of  the  advantages  of  my  in- 
vention, as  defined  in  the  appended  claims. 
I  claim: 

1.  A  collapsible  megaphone,  comprising  a 
frusto  pyramidal  structure,  comprising  four 

50  walls  of  substantially  rectangular  configura- 
tion in  cross  section,  the  said  walls  being 
collapsible,  and  a  rectangular  frame  pivot- 
ally  mounted  on  one  of  the  walls  and 
adapted  to  engage  all  of  the  said  walls  when 

55  in  operative  position. 

2.  A  collapsible  megaphone,  comprising 
four  tapered  walls,  hinges  joining  the  meet- 
ing edges  of  the  walls,  two  of  the  walls  be- 
ing divided  into, sections  for  permitting  the 

60  same   to   be   folded  between   the   adjacent 


walls,  and  collapsible  bracing  means  em- 
braced by  the  said  walls  for  holding  the 
same  in  operative  position. 

3.  A  collapsible  megai^hone,  comprising 
four  tapered  walls,  hinges  joining  the  meet-  65 
ing  edges  of  the  walls,  two  of  the  walls 
being  divided  into  sections  for  permitting 
the  same  to  be  folded  between  the  adjacent 
walls,  collapsible  bracing  means  embraced 
by  the  said  walls  for  holding  the  same  in  70 
operative  position,   one  of  the  said  walls 
having  an  aperture  formed  therein,  and  a 
handle  disposed  on  the  exterior  of  one  of 
the  walls  and  associated  with  the  said  col- 
lapsible bracing  means   for  operating  the  75 
said  means  from  Avithout  the  megai^hone. 

4.  A  collapsible  megaphone,  comprising  a 
plurality  of  tapered  walls,  some  of  the  said 
walls  being  centrally  longitudinally  divided, 
hinge  elements  secured  to  the  meeting  edges  80 
of  the  said  divided  wall  and  to  the  adjoin- 
ing edges  of  the  said  main  tapered  walls, 
and  collapsible  bracing  means  embraced  by 
the  said  walls  and  adapted  to  be  disposed 
for  holding  the  said  walls  in  rigid  open  85 
position. 

5.  A  collapsible  megaphone,  comprising  a 
plurality    of   tapered    walls,    two    of   said 
walls  being  centrally  divided  to  provide  col- 
lapsible   sections,    hinges    connecting    the  90 
edges  of  said  walls  and  the  meeting  edges 

of  said  collapsible  sections,  a  brace  frame 
pivotally  mounted  on  one  of  said  walls  and 
disposed  in  the  space  between  said  walls, 
and  an  operating  handle  for  said  frame.        95 

6.  A  collapsible  megaphone,  comprising  a 
plurality  of  tapered  walls,  two  of  said 
walls  being  centrally  divided  to  provide 
collapsible  sections,  hinges  connecting  the 
edges  of  said  walls  and  the  meeting  edges  100 
of  said  collapsible  sections,  a  brace  frame 
comprising  a  square  frame  formed  of  a 
single  strand  of  Avire,  bearings  carried  by 
one  of  said  walls  and  pivotally  receiving  a^ 
portion  of  said  frame  whereby  said  frame  105 
may  be  swung  into  or  out  of  engagement 
with  the  inner  sides  of  said  walls,  a  handle 
integrally  formed  with  said  frame  and  ex- 
tending dowuAvardly  through  an  opening  in 
one  of  said  walls,  the  end  of  said  handle  110 
where  it  joins  said  frame  being  curved  to 
permit  the  said  frame  and  said  handle  to 

lie  snugly  against  said  wall. 

In  testimony  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

GEOEGE  F.  HOOEY. 

Witnesses : 

M.  H.  Tebb, 
Thos,  Laurie. 
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To  all  whom  it  may  concern : 

Be  it  known  that  I,  Alexander  N.  Pier- 
man,  a  citizen  of  the  United  States,  and  a 
resident  of  Newark,  in  the  county  of  Essex 
5  and  State  of  New  Jersey,  have  invented  a 
certain  new  and  useful  Improvement  in 
Phonograph-Reproducors,  of  which  the  fol- 
lowing is  a  description. 

My  invention  relates  to  phonograph  re- 

10  producers  of  the  pneumatic  type,  that  is  of 
the  tj'pe  in  which  undulations  correspond- 
ing to  sound  waves  are  impressed  upon  a 
current  of  any  suitable  moving  fluid  by  the 
operation  of  a  suitable  valve,  the  valve  be- 

15  ing  operated  in  accordance  with  sound 
waves,  as  by  connection  with  a  reproducing 
stylus  tracking  a  record  groove. 

The  principal  object  of  my  invention  is 
to  provide  an  improved  reproducer  of  the 

20  class  described  whereby  an  improved  quality 
of  sound  reproduction  can  be  obtained. 

Other  objects  of  my  invention  will  appear 
more  fully  in  the  following  specification 
and  appended  claims. 

25  In  order  that  my  invention  may  be  more 
clearly  understood,  attention  is  hereby  di- 
rected to  the  accompanying  draAving  fomi- 
ing  a  part  of  this  specification  and  in 
which— 

30  Figure  1  is  a  view  partly  in  vertical  sec- 
tion and  partly  in  side  elevation  of  a  sound 
reproducer  embodying  my  invention;  Fig. 
2  is  a  section  thereof  taken  on  the  line  2—2 
of  Fig.  1;  Fig.  3  is  a  side  view  showing  a 

35  detail  of  construction;  Fig.  4  is  a  vertical 
sectional  view  showing  a  modification  of  my 
invention ;  and  Fig.  5  is  a  bottom  plan  view 
of  the  port  member  forming  a  part  of  the 
reproducer. 

40  In  all  the  views,  like  parts  are  designated 
by  the  same  reference  numerals. 

Referring  to  the  drawing,  the  sound  box 
body  comprises  a  cylindrical  member  1.  the 
ends  of  which  are  closed  bj'^  plates  or  other 

45  suitable  closures  2  and  3.  These  plates  or 
closures  are  seated  against  shoulders  4  and  5 
respectiveh'  and  are  respective!}'  held  in 
place  by  rings  5'  and  6  threaded  within  the 
ends  of  the  member  1.     A  hollow  chamber 

50  7  is  thus  formed  within  the  sound  box  body 
between  the  plates  2  and  3.  A  reproducer 
neck  8  extending  upwardly  from  the  plate 


3  has  a  passage  9  extending  therethrough, 
this  passage  communicating  with  the  in- 
terior  10  of  the  chamber-like  part  11  on  the  55 
•under  side  of  the  plate  3.  The  interior  of 
the  part  11  communicates  with  the  chamber 
T  through  ports  12  formed  in  the  said  part. 
The  outer  surfaces  on  the  part  11  through 
which  the  ports  12  oi^en  into  the  chamber  7  60 
are  inclined  to  each  other  and  also  inclined 
at  an  acute  angle  to  the  vertical  axis  of  the 
sound  passages  or  openings  9  and  10.  The 
fluid  upon  which  the  sound  vibrations  are 
to  be  impressed  is  passed  into  the  chamber  65 
7  through  a  conduit  13,  and  out  of  said 
chamber  through  the  ports  12  and  the  open- 
ings 10  and  9 ;  if  desired,  hoAvever,  the  fluid 
may  be  passed  through  the  reproducer  in 
the  reverse  direction.  Valves  14,  14  are  pro-  70 
A'ided  for  regulating  the  passage  of  fluid 
through  the  ports  12  and  for  impressing 
the  sound  vibrations  on  said  fluid,  these 
valves  being  spaced  from  the  inclined  walls 
of  the  part  11  through  which  the  ports  12  75 
open  into  the  chamber  7  by  any  suitable 
means,  such  as  strips  of  paper  14',  shoAvn  in 
the  drawing  betAveen  the  upper  ends  of  the 
vah'es  and  the  part  11.  The  upper  ends  of 
the  valves  may  be  secured  in  position  by  80 
means  of  clamping  members  15  engaging 
the  outer  surfaces  of  the  valves  and  secured 
to  the  part  11,  as  by  means  of  screAvs  16. 

I  prefer  to  construct  the  valves  14  of  plates 
of  a  material  having  a  high  elasticity,  such  85 
as  glass,  so  that  by  their  quick  action  they 
may  readily  follow  all  of  the  undulations  in 
the  record  to  be  reproduced.  The  thickness 
of  the  valve  should  be  such  as  to  permit  the 
proper  flexing  or  A^bration  thereof  and  at  90 
the  same  time  to  produce  the  desired  tonal 
qualities,  a  thick  Arah'e  producing  a  higher 
pitch  than  a  thinner  vah^e.  "When  the  A^alve 
is  made  of  glass,  I  prefer  to  make  the  same 
between  .004  and  .005  of  an  incli  thick,  al-  95 
though  good  results  may  be  ol^tained  Avith 
A-ah'es  ranging  from  .003  to  .012  of  an  inch 
in  thickness.  The  thickness  of  the  paper  or 
other  spacing  material  14'  should  be  such  as 
to  hold  the  vah'es  spaced  from  the  poi'ts  at  100 
their  lower  ends  a  sufficient  distance  to  per- 
mit the  same  to  vibrate  freely  on  both  sides 
of  their  normal  position  when  set  into  vi- 
bration in  accordance  Avith  the  vibrations  of 
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the  sound  recprd.  A  suitable  thickness  for 
the  paper  or  spacing  material  is  .001  of  an 
inch. 

The  valve  operating  mechanism  comprises 
5  the  following:  A  floating  weight  17  is  piv- 
otally  mounted  as  shown  at  18  upon  a  pivot 
block  19  which  is  secured  to  the  lower  por- 
tion of  the  sound  box  body,  as  by  a  screw  20. 
A  stylus  lever  21  is  pivoted  at  22  to  lugs  23 

10  depending  from  floating  weight  17.  Stylus 
lever  21  carries  stylus  24  adapted  to  track 
the  undulations  of  the  sound  record  A,  and 
the  tail  of  the  lever  21  is  connected  to  a 
vertical  link  25  having  at  its  upper  end  a 

15  spherical  enlargement  26  bearing  against 
the  inner  faces  of  the  valves  for  operating 
the  same.  The  weight  17  and  the  pressure 
of  the  fluid  in  the  chamber  7  should  be  such 
that  their  effects  on  the  valves  14  tend  to 

20  balance  each  other.  The  upper  part  of  link 
25  passes  through  an  opening  in  the  bridge 
11'  which  extends  horizontally  across  the 
bottom  of  the  part  11  and  is  gmided  in  its 
vertical  movement  by  said  bridge. 

25  In  the  operation  of  mj  improved  device, 
air  is  admitted  through  the  conduit  13  into 
the  chamber  7  and  the  stylus  24  caused  to 
traverse  the  undulations  of  the  record  A; 
whereupon  the  enlargement  2G  is  moved  up- 

30  wardly  and  downwardly  by  means  of  the 
stylus  lever  and  the  link  25  and  exerts  a 
wedging  action  on  the  valves  14  to  force  the 
same  apart  and  away  from  the  ports  12,  the 
elasticity  of  the  valves  being  sufficient  to 

35  move  the  same  toward  the  ports  12  upon  the 
upward  movement  of  the  link  25  and  en- 
largement 26.  In  this  way  the  extent  of 
opening  of  the  ports  12  is  varied  in  accord- 
ance with  the  sound  vibrations  or  undula- 

40  tions  in  the  record  A  and  these  vibrations  or 
undulations  are  impressed  upon  the  fluid 
passing  through  the  ports  12,  the  said  fluid 
then  passing  through  the  chamber  10  and 
opening  9,  which  latter  may,  if  desired,  com- 

45  municate  Avith  a  sound  amplifying  horn  of 
any  suitable  construction.  By  inclining  the 
valves  14  toward  the  axis  of  the  chamber  11 
and  the  opening  9  and  causing  the  same  to 
be  moved  into  open  position  by  wedging  ac- 

50  tion,  very  little  power  is  required  to  operate 
the  valves.  The  facility  of  operation  of 
the  valves  is  also  increased  by  the  fact  that, 
instead  of  being  movable  directly  in  the  di- 
rection of  the  fluid  passing  into  the  cham- 

5^  ber  10,  they  are  movable  at  an  angle  to  the 

said  direction  and  are  therefore  not  hastened 

or  retarded  to   any  large  extent  in  their 

movement  by  the  movement  of  the  fluid. 

In  the  modification  shown  in  Fig.  4,  the 

^^  spherical  enlargement  26  of  the  device 
shown  in  Figs.  1  and  2  is  replaced  by  a  flat 
plate  27. 

Various   other  means  may   obviously  be 
used  to  operate  the  valves  in  acordance  with 

^^  my  invention. 


While  tAvo  valves  are  shown  in  the  draw- 
ing any  other  suitable  number  may  obviously 
be  employed.  Many  other  changes  may 
likeAvise  be  made  without  departing  from 
the  spirit  of  my  invention.  70 

What  I  claim  as  new  and  desire  to  protect 
by  Letters  Patent  is  as  follows : 

1.  In  a  phonograph  reproducer,  the  com- 
bination of  a  hollow  body  having  a  port,  a 
valve  for  said  port,  and  means  comprising  a  75 
member  movable  along  the  face  of  said 
valve  to  shift  the  latter  relatively  to  said 
port  for  varying  the  extent  of  opening  of 
said  port,  substantially  as  described. 

2.  In  a  phonograph,  the  combination  of  a  80 
hollow  body  haAing  a  port,  a  flexible  valve 
for  said  port,  and  means  arranged  to  flex 
said  A'alve  by  Avedging  action  thereon  to 
A'ary  the  extent  of  opening  of  said  port  in 
accordance  with  sound  vibrations,  substan-  85 
tially  as  described. 

3.  In  a  phonograph,  the  combination  of  a 
holloAV  body  having  a  port,  a  flexible  valve 
of  high  elasticity  for  said  port,  and  means 
arranged  to  flex  said  valve  by  wedging  ac-  90 
tion  thereon  to  vary  the  extent  of  opening 

of  said  port  in  accordance  with  sound  vi- 
brations, substantially  as  described. 

4.  In  a  phonograph,  the  combination  of  a 
holloAv  body  having  a  port,  a  flexible  glass  95 
valve  for  said  port,  and  means  arranged  to 
flex  said  valve  by  Avedging  action  thereon  to 
A^ary  the  extent  of  opening  of  said  port  in 
accordance  with  sound  vibrations,  substan- 
tially as  described.  100 

5.  In  a  phonograph  reproducer,  the  com- 
bination of  a  hollow  body  adapted  to  per- 
mit the  passage  of  fluid  therethrough,  a  plu- 
rality of  A^alves  inclined  to  each  other  for 
controlling  the  passage  of  fluid  through  said  105 
body,  and  means  comprising  a  single  mem- 
ber coacting  with  said  valves  for  operating 
the  latter  by  wedging  action  thereon  to  im- 
press on  the  fluid  passing  through  said  body 
vibrations  corresponding  to  sound  waves,  HO 
substantially  as  described. 

6.  In  a  phonograph  reproducer,  the  com- 
bination of  a  hollow  body  having  ports  in- 
clined to  each  other,  flat  valve  plates  for 
said  ports,  and  means  for  moving  said  valve  US 
plates  apart  to  vary  the  extent  of  opening 

of  said  ports  in  accordance  with  sound  vi- 
brations, substantially  as  described. 

7.  In  a  phonograph  reproducer,  the  com- 
bination of  a  hollow  body  adapted  to  per-  120 
mit  the  passage  of  fluid  therethrough,  a  plu- 
rality of  valves  for  controlling  the  passage 

of  fluid  through  said  body,  and  means  for 
operating   said   valves  b}^   wedging   action 
thereon   to   impress   on   the   fluid   passing  125 
throvigh  said  body  vibrations  corresponding 
to  sound  waves,  substantially  as  described. 

8.  In  a  phonograph  reproducer,  the  com- 
bination of  a  hollow  body  adapted  to  permit 
the  passage  of  fluid  therethrough,  a  plural-  130 
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ity  of  valves  inclined  to  each  other  for  con- 
trolling the  passage  of  fluid  through  said 
body,  and  means  for  operating  said  valves 
by  wedging  action  thereon  to  impress  on  the 
5  fluid  passing  through  said  body  vibrations 
corresponding  to  sound  waves,  substantially 
as  described. 

9.  In  a  phonograph  reproducer,  the  com- 
bination of  a  hollow  body  having  ports  in- 

10  clined  to  each  other,  flat  valves  for  said 
ports,  a  stylus,  and  means  connecting  said 
stylus  and  said  valves  for  moving  said  valves 
apart  to  vary  the  extent  of  opening  of  said 
ports  in  accordance  with  sound  vibrations, 

15  substantially  as  described. 

10.  In  a  phonograph  reproducer,  the  com- 
bination of  a  hollow  body  having  ports, 
valves  for  said  ports,  and  means  for  wedg- 
ing said  valves  apart  to  vary  the  extent  of 

20  opening  of  said  ports  in  accordance  with 
sotmd  vibrations,  substantially  as  described. 

11.  In  a  phonograph  reproducer,  the  com- 
bination of  a  hollow  member  having  a  pas- 
sage therethrough,  a  valve  for  controlling 

25  the  movement  of  fluid  through  said  passage, 
said  valve  being  inclined  at  an  acute  angle 
to  said  passage,  and  means  for  operating 
said  valve  by  wedging  action  to  impress  on 
the  fluid  passing  through  said  member  vi- 

30  brations  corresponding  to  sound  waves,  sub- 
stantially as  described. 

12.  In  a  phonograph  reproducer,  the  com- 
bination of  a  hollow  member  having  a  pas- 
sage therethrough,  a  plurality  of  valves  for 

35  controlling  the  movement  of  fluid  through 
said  passage,  said  valves  being  inclined  at 
an  acute  angle  to  said  passage,  and  means 
for  operating  said  valves  by  wedging  ac- 
tion to  impress  on  the  fluid  passing  through 

40  said  member  vibrations  corresponding  to 
sound  waves,  substantially  as  described. 

13.  In  a  phonograph  reproducer,  the  com- 
bination of  a  member  having  a  port  and  a 


passage  leading  to  said  port,  a  valve  mov- 
able toward  and  away  from  said  port  for  45 
controlling  the  flow  of  fluid  through  said 
passage  and  port,  said  valve  and  the  sur- 
face of  said  member  adjacent  said  valve 
being  arranged  at  an  acute  angle  to  said  pas- 
sage, and  means  for  moving  said  valve  at  50 
an  angle  to  said  passage  to  impress  on  the 
fluid  vibrations  corresponding  to  sound 
waves,  substantially  as  described. 

14.  In  a  phonograph  reproducer,  the  com- 
bination of  a  member  having  a  plurality  of  55 
ports  and  a  passage  leading  to  said  ports,  a 
valve  movable  toward  and  away  from  each 

of  said  poi'ts  for  controlling  the  flow  of 
fluid  through  said  passage  and  ports,  said 
valves  being  arranged  at  an  acute  angle  to  60 
said  passage,  and  means  for  moving  said 
valves  at  an  angle  to  said  passage  to  impress 
on  said  fluid  vibrations  corresponding  to 
sound  waves,  substantially  as  described. 

15.  In  a  phonograph  reproducer,  the  com-  65 
bination   of   a   hollow   body   having   ports, 
valves  for  said  ports,  and  means  comprising 

a  spherical  member  engaging  said   valves 
for  moving  the  latter   apart  to   vary  the 
extent  of  opening  of  said  ports  in  accordance  70 
with  sound  vibrations,  substantially  as  de- 
scribed. 

16.  In  a  phonograph  reproducer,  the  com- 
bination of  a  hollow  body  having  ports, 
valves  inclined  to  each  other,  and  means  for  75 
moving  said  valves  apart  by  wedging  ac- 
tion to  vary  the  extent  of  opening  of  said 
jDorts  in  accordance  with  sound  vibrations, 
substantially  as  described. 

This  specification  signed   and   witnessed  80 
this  17th  day  of  July,  1913. 

ALEXANDEK  N.  PIEEMAN. 

Witnesses : 

Frederick  Bachmann, 
Mary  J.  Laidlaw. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  whom  it  may  concern: 

Be  it  Imown  that  I,  Samuel  O.  Wade,  a 
citizen  of  the  United  States,  residing  at  Chi- 
cago, in  the  county  of  Cook  and  State  of  Illi- 
5  nois,  have  invented  a  certain  new  and  use- 
ful Improvement  in  Needle-Cutters,  of 
which  the  following  is  a  specification. 

My  invention  relates  to  needle  cutters  for 
sharpening  the  so  called  "  fiber  "  needles  of 
10  phonographs  and  talking  machines. 

The  general  object  of  the  invention  is  to 
provide  simple,  efficient  and  inexpensive 
means  for  producing  a  clean  sharp  cut  on  a 
needle  of  this  character. 

Contributory  to  the  general  object  it  is  my 
purpose  to  provide  a  construction  such  that 
the  cutting  parts  may  be  mounted  upon  or- 
dinary pivoted  pliers  in  distinction  to  those 
more  complicated  and  expensive  pliers 
which  are  sometimes  known  as  "  parallel  mo- 
tion pliers." 

Again  it  is  my  purpose  to  provide  a  con- 
struction in  which  the  cutting  parts  are  piv- 
otally  connected  to  their  respective  jaws  and 
to  provide  means  for  keeping  the  cutting 
parts  at  all  times  in  alinement  with  each 
other  without  strain  or  undue  friction,  the 
cutting  parts  continuously  alining  them- 
selves, so  to  speak,  with  the  chord  of  the  arc 
30  made  by  the  ends  of  the  jaws  in  swinging  to- 
ward and  from  each  other. 

Another  purpose  of  my  invention  is  to 

provide  a  simple  and  advantageous  stop  for 

limiting  the  distance  to  which  the  needle 

35  may  be  inserted  into  the  device  preparatory 

to  taking  the  cut. 

Other  ancillary  objects  will  be  apparent 
from  the  following  description. 

I  accomplish  my  objects  by  the  mechanism 
^0  illustrated  in  the  accompanying  drawings, 
in  which — 

Figure  1  is  a  side  view  of  a  cutter  embody- 
ing my  invention.  Fig.  2  is  a  side  view 
drawn  to  an  increased  scale  showing  the  cut- 
ting parts  and  the  associated  ends  of  the 
jaws  on  which  they  are  mounted.  Fig.  3 
is  an  enlarged  top  plan  view  of  the  operating 
parts  of  the  device.  Fig.  4  is  an  end  view 
looking  toward  the  right  in  Fig.  3.  Fig.  5 
is  a  vertical  section  on  the  line  5 — 5,  Fig.  4. 
Fig.  6  is  a  vertical  section  taken  on  the  line 
6 — 6,  Fig.  5.  Figs.  7  to  13  inclusive,  are 
component  elements  of  the  device  and  Fig. 
14  is  a  view  of  the  pointed  needle. 

Similar  numerals  refer  to  similar  parts 
throughout  the  several  views. 
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The  upper  jaw  1  and  lower  jaw  2  of  the 
pliers  are  pivoted  on  the  pin  3  and  provided 
respectively  Avith  handles  4  and  5.    A  stop 
6  is  mounted  upon  one  of  the  jaws  for  limit-  eo 
ing  the  degree  of  closure. 

'A  knife  8,  shown  separately  in  Fig.  7,  has 
an  eye  9  formed  at  its  upper  end  for  receiv- 
ing a  pin  10  by  Avhich  said  knife  is  pivoted 
to  the  upper  jaw.  This  knife  slides  verti-  65 
cally  along  the  inner  face  of  a  plate  11, 
shown  separately  in  Fig.  9.  This  plate  has 
an  opening  12  for  receiving  the  needle  and 
permitting  it  to  pass  through  to  a  point 
where  it  may  be  reached  by  the  descending  70 
knife.  The  needle  is  backed  up,  that  is,  held 
in  position  and  prevented  from  receding  as 
the  knife  approaches,  by  the  lower  edge  13 
of  said  opening.  The  plate  11  may  thus  be 
regarded  as  a  face  plate  having  a  port  for  75 
receiving  the  end  of  the  needle  and  support- 
ing the  same  while  the  cut  is  being  taken. 
Said  face  plate  is  fastened  by  a  screw  15,  or 
other  suitable  means,  to  a  holder  16  shown 
separately  in  Fig.  12.  In  the  particular  de-  80 
sign  illustrated,  this  holder  has  two  ears  17, 
which  receive  a  pin  18  by  which  said  holder 
is  pivoted  to  the  lower  jaw  as  best  shown  in 
Figs.  1,  2,  5  and  6. 

A  guide  20,  shown  separately  in  Fig.  10,  85 
is  fastened  to  the  holder  16  for  guiding  the 
needle  21  (see  Fig.  14)  to  the  opening  12  in 
the  face  plate  11.    A  guide  22,  shown  sepa- 
rately in  Fig.  8,  is  fastened  by  a  screw  23 
or  otherwise  to  the  upper  part  of  face  plate  90 
11  and  has  lateral  flanges  24  which  bend 
around  over  the  edges  of  the  face  plate  and 
of  the  knife,  backing  up  the  knife  and  caus- 
ing it  to  travel  parallel  with  the  face  plate. 
The  upper  end  25  of  said  guide  bends  in-   95 
ward  over  the  upper  jaw  1  and  forms  a  stop 
for  limiting  the  spread  of  the  jaws. 

The  knife  is  held  in  close  frictional  con- 
tact with  the  back  of  the  face  plate  as  the 
two  travel  relatively  to  each  other  by  a  100 
spring  27  shown  separately  in  Fig.  11.  This 
spring  is  supported  upon  a  cross  bar  28  lo- 
cated in  the  upper  jaw  as  clearly  shown  in 
Fig.  5.  The  spring  is  held  seated  upon  said 
cross  bar  by. a  transverse  pin  29  overlying  1C5 
the  tail  of  said  spring. 

The  distance  to  which  the  needle  may  be 
inserted  into  the  holder  is  limited  by  a  stop 
31  shown  separately  in  Fig.  13.  This  stop 
also  seats  upon  the  cross  bar  21  and  is  held  110 
in  position  thereon  by  the  spring  27  which 
overlies  it  as  shown  in  Fig.  5.    This  method 
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of  mounting  the  needle  stop  and  the  knife 
spring  is  a  very  simple  and  advantageous 
one,  the  stop  31  requiring  no  other  fastening 
means  than  the  spring  cooperating  with  the 
5  cross  bar,  and  the  spring  being  held  in  place 
chiefly  by  the  pin  29  and  the  fact  that  the 
spring  is  configurated  to  grip  the  cross  bar. 

In  operation,  when  the  needle  is  inserted 
to  take  the  cut,  the  inner  end  is  arrested  by 

10  the  stop  31.  The  operator  then  slowly  forces 
the  jaws  toward  each  other,  causing  the 
knife  to  descend  and  shave  off  a  portion  of 
the  inner  end  of  the  needle.  As  the  needle 
is  firmly  backed  up  by  the  edge  13  of  the 

15  face  plate,  and  as  the  cutting  edge  of  the 
knife  is  held  in  close  contact  with  the  back 
of  the  face  plate,  the  laiife  takes  a  good  clean 
cut  and  produces  a  sharp  point  on  the  nee- 
dle, the  edge  13  preventing  the  formation  of 

20  a  sliver  or  feather  edge  at  the  needle  point. 
It  will  be  noted  that  in  my  construction  the 
knife  is  pivotally  connected  to  one  jaw  and 
the  face  plate  and  guide  pivotally  connected 
to  the  other  jaw.     The  result  is  that  these 

2  5  parts  always  aline  themselves  along  the 
chord  of  the  arc  described  by  the  ends  of 
the  jaws  as  they  swing  toward  and  from 
each  other.  As  both  of  the  parts  are  pivot- 
ed, the  rotary  movement  about  the  pivots  is 

30  equally  distributed  instead  of  being  confined 
either  at  the  knife  or  at  the  guide.  In  con- 
sequence the  tool  works  Avith  great  smooth- 
ness and  all  cramping  action  such  as  might 
occur  if  the  knife  at  any  point  of  its  travel 

35  assumed  an  oblique  position  relatively  to  the 
face  plate  is  avoided.  It  will  be  noted  that 
this  is  all  accomplished  in  connection  with 
pliei-s  of  the  simple  pivot  type,  in  distinction 
to   those  more   expensive   and  complicated 

40  pliers  in  which  the  ends  of  the  jaws  are 
separate  pieces  and  connected  to  the  handles 
by  a  parallel  motion.  It  will  also  be  noted 
that  in  my  construction  the  pivot  points  by 
which  the  knife  and  the  face  plate  are  con- 

4  5  nected  to  the  jaws,  are  inside  of  the  plane  of 
the  knife  and  face  plate,  that  is  to  say,  the 
knife  and  the  face  plate  are  pivoted  to  the 
jaAvs  at  a  point  closer  to  the  main  pivot  of 
the  pliers  than  the  plane  in  which  the  knife 

50  and  the  face  plate  lie.  The  result  is  that 
the  pressure  exerted  by  the  jaws  in  cutting 
is  not  in  the  direct  plane  of  the  cut,  but  is 
inside  thereof,  that  is,  nearer  to  the  central 


pivot  of  the  pliers,  the  result  being  that 
there  is  an  element  or  portion  of  the  force  55 
normal  (that  is  perpendicular)  to  the  face 
of  the  plate,  "and  this  element  of  the  force 
tends  to  keep  the  blade  in  close  contact  with 
the  face  plate,  thereby  insuring  a  clean  cut 
and  a  sharp  point  on  the  end  of  the  needle.       60 

Having  thus  described  my  invention,  what 
I  claim  as  new  and  desire  to  secure  by  Let- 
ters Patent,  is: 

1.  In  a  needle  cutter,  the  combination  of 

a  pair  of  pliers,  a  knife  pivoted  to  the  outer  65 
end  of  one  of  the  jaws,  a  face  plate  pivoted 
to  the  outer  end  of  the  other  of  the  jaAvs  of 
the  pliers,  and  a  guide  fastened  to  the  face 
plate  and  having  flanges  passing  around  the 
edges  of  the  knife  blade  for  guiding  the  70 
same  parallel  to  the  face  plate. 

2.  In  a  needle  cutter,  in  combination,  a 
pair  of  simple  pliers  hinged  at  a  single  point, 
a  knife  blade  pivotally  connected  to  the  end 

of  one  jaw  of  the  pliers,  a  face  plate  cooper-  75 
ating  with  said  blade  and  having  an  opening 
therein  for  receiving  the  needle,  said  face 
plate  being  pivoted  to  the  other  jaAv  of  the 
pliers,  and  a  guide  having  flanges  for  guid- 
ing the  knife  parallel  to  the  face  plate,  said  80 
guide  being  fastened  to  said  face  plate. 

3.  In  a  needle  cutter,  in  combination,  a 
pair  of  pliers  pivotally  connected  together,  a 
cutting  blade  pivoted  to  one  of  the  jfaws 
thereof,  a  face  plate  pivotally  connected  to  85 
the  other  jaw  of  the  pliers  and  having  an 
opening  therein  for  receiving  the  inner  end 

of  the  needle,  one  edge  of  said  opening  sup- 
porting the  needle  in  opposition  to  the  pres- 
sure of  the  blade  in  taking  the  cut,  and  a  90 
spring  fastened  to  the  jaw  which  supports 
the  blade  and  pressing  against  the  back  of 
the  blade  to  hold  it  in  contact  with  the  inner 
surface  of  the  face  plate. 

4.  In  a  needle  cutter,  in  combination,  a  95 
pair  of  pliers,  a  knife  pivoted  to  one  jaw 
thereof,  a  faceplate  pivoted  to  the  other  jaw 
thereof,  a  cross  bar  fastened  to  the  jaw 
which  supports  the  loniie,  and  a  spring  fas- 
tened to  said  bar  and  abutting  the  back  of  100 
the  knife  to  hold  the  same  pressed  against 
the  surface  of  the  face  plate,  substantially  as 
described. 

In  witness  whereof,  I  have  hereunto  sub- 
scribed my  name. 

SAMUEL  O.  WADE. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents- 
Washington,  D.  C." 
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To,  all  whom  it  may  concern: 

Be  it  known  that  I,  Harry  Woodward 
Archer,  a  citizen  of  the  United  States  of 
America,  and  a  resident  of  Bridgeport, 
5  Connecticut,  have  invented  a  new  and  iisefnl 
Improvement  in  Means  for  Securing  a 
Sound-Box  to  the  Tone-Arm  of  Talking- 
Machines,  which  invention  is  fully  set  forth 
in  the  following  specification. 

10  This  invention  relates  to  talking  ma- 
chines, and  more  particularly  to  the  means 
for  securing  the  sound-box  thereof  in  proper 
relation  with  the  tone-arm. 

It  has  heretofore  been  proposed  in  talking 

15  machines  to  secure  the  sound-box  to  the 
neck  of  the  tone-arm  by  providing  a  hub 
on  the  rear  of  the  sound-box,  which  hub  has 
a  peripheral  groove  extending  around  the 
same  and  a  groove  extending  longitudinally 

20  of  the  hub  and  registering  with  the  periph- 
eral groove,  which  peripheral  groove  has  a 
conical  depression  formed  in  the  bottom 
thereof  in  suitable  position  to  permit  a 
conical  spring-pressed  pin  on  the  tone-arm 

25  to  fit  therein,  so  as  to  firmly  hold  the  sound- 
box in  operative  position  for  reproduction, 
and  at  the  same  time  the  pin  wall  yield  suf- 
ficiently upon  the  application  of  power  to 
permit  the  sound-box  to  be  turned  to  the 

30  point  where  the  spring-pressed  pin  registers 
with  the  longitudinal  groo^■e  in  the  neck  of 
the  sound-box  to  permit  the  latter  to  be  re- 
moved from  the  tone-arm.  The  spring  con- 
trolling said  pin  has  heretofore  been  located 

35  in  a  channel  formed  between  an  inner  and 
an  outer  flange  on  the  neck  of  the  tone-arm. 
This  form  of  construction  is  not  only  ex- 
pensive to  manufacture  but  has  been  found 
to  be  less  efficient  than   is   desirable   in   a 

40  properly  constructed  machine. 

The  object  of  the  present  invention  is  to 
reduce  the  cost  of  manufacture  of  the  con- 
nection between  the  sound-box  and  the  tone- 
arm,  while  at  the  same  time  increasing  the 

45  efficiency  of  the  connection  and  improving 
the  neatness  of  appearance  of  the  device  as 
a  whole. 

With  this  object  in  view,  the  invention 
consists   in   the   construction,    arrangement 

50  and  combination  of  parts  hereinafter  more 
fully  described  and  then  pointed  out  in  the 
appended  claims. 


The  inventive  idea  may  be  embodied  in  a 
variety  of  mechanical  forms,  one  of  which, 
for  the  purpose  of  illustrating  the  invention,  55 
is  shown  in  the  accompanying  drawings,  but 
such  draAvings  are  for  the  purpose  of  illus- 
tration only  and  not  for  defining  the  limits 
of  the  invention,  reference  being  had  to  the 
appended  claims  for  this  purpose.  60 

In  said  drawings: — Figure  1  is  a  broken 
detail  plan  view  of  a  tone-arm  and  sound- 
box illustrating  the  invention;  Fig.  2  is  a 
detail  view,  partly  in  horizontal  section, 
showing  the  neck  of  the  tone-arm  and  the  65 
sound-box ;  Fig.  3  is  a  vertical  section  on  the 
line  3 — 3  of  Fig.  2 ;  Fig.  4  is  a  vertical  sec- 
tion on  the  line  4—4  of  Fig.  2;  and  Fig.  5 
is  a  perspective  view  of  the  neck  of  the  tone- 
arm  and  the  pin-bearing  spring  that  cooper-  70 
ates  therewith. 

Referring  to  the  drawings,  in  which  like 
reference     numerals     indicate     like     parts 
throughout  the  several  A^iews,  1  indicates  the 
tone-arm  and  2  the  neck  thereof.    Said  neck  7  5 
at  its  outer  sound-box  receiving  end  is  pref- 
erably   flared    or    enlarged,    as    at    3,    and 
formed  on  the  exterior  of  said  flared  or  en- 
larged portion  3  is  an   annular  groove  or 
depression   4,   a   hole   or   opening   5   being  80 
formed  through  the  wall  of  said  flared  por- 
tion in  the  bottom  of  the  groove.    Fitting  in 
said  depression  or  groove  4  is  a  split  spring 
ring  6,  the  thickness  of  the  ring  being  such 
that,  when  the  parts  are  in  their  normal  op-  85 
erative   position,  the   outer   surface   of  the 
ring  is  approximately  flush  with  the  outer 
surface  of  the  flared  portion  3.     This  ring 
bears    an    inwardlj^    extending    projection, 
preferably  shaped  as  a  conically-formed  in-  90 
wardlj'^-projecting   pin   7  which,   when   the 
parts  are  in  position,  projects  through  the 
opening  5  in  the  neck  of  the  tone-arm.    The 
pin  ma}^  be  secured  to  the  ring  in  any  suit- 
able manner,  preferably  by  riveting.     The  95 
sound-box  8,  of  any  suitable  form  or  con- 
struction, is  provided  with  the  usual  rear- 
war  dly  projecting  hub  9  having  a  periph- 
eral groove  10  formed  therein  and  extending 
part  way  around  said  hub,  with  which  the  100 
usual   longitudinally   extending   groove    11 
registers.     Two   slight   conical   depressions 
12  and  13  are  formed  in  the  bottom  of  said 
groove,  one  at  each  end  thereof.    This  is  the 
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usual  and  well  known  form  of  bayonet- 
joint  hub  and  groove  heretofore  commonly 
known  in  the  art. 
In  operation,  and  referring  to  Fig.  2,  the 
5  hub  9  of  the  sound-box  8  is  inserted  into  the 
expanded  neck  3  of  the  tone-arm  and  turned 
until  the  longitudinal  groove  11  registers 
with  the  pin  7,  and  is  then  forced  still  far- 
ther inward  until  the  rear  end  of  the  neck  9 

10  on  the  sound-box  reaches  the  bottom  of  the 
expanded  portion  3,  at  which  time  the  pin  7 
is  in  registry  with  the  groove  10.  The  sound- 
box may  then  be  turned,  with  the  pin  7 
traveling  in  the  groove  10,  the  turning  move- 

15  ment  being  in  either  direction  and  continu- 
ing until  the  end  of  the  groove  10  is  reached, 
at  which  time  the  pin  7  is  snapped  by  the 
spring  6  into  the  depression  12  or  13,  as  the 
case  may  be.    In  one  of  the  depressions,  the 

20  sound-box  is  held  with  the  stylus  14  in 
proper  position  to  engage  the  record.  When 
the  sound-box  is  turned  so  that  the  pin  en- 
gages the  other  depression  in  the  groove  10, 
the  sound-box  is  in  a  position  to  hold  the  re- 

25  producing  stylus  out  of  operation  with  the 

record  and  facilitate  the  removal  of  the  used 

stylus  and  the  enplacement  of  a  new  stylus. 

By  the  present  invention,  the  superfluous 

and  cumbersome-appearing  outer  flange  of 

30  the  construction  heretofore  employed  is  dis- 
pensed with  and,  by  employing  a  split  ring 
which  embraces  the  neck  of  the  tone-arm  and 
yet  fits  snugly  in  a  groove  or  depression 
formed  therein,  the  spring  is  held  securely 

35  in  its  operative  position  and  yet  is  capable  of 
being  readily  placed  upon  or  removed  from 
the  tone-arm.  It  has  been  found  that,  by  the 
use  of  the  present  invention,  not  only  is  the 
cost  of  construction  diminished  and  the  ap- 

40  pearance  of  the  machine  improved,  but  that 
the  device  is  more  effective  in  operation  and 
less  liable  to  get  out  of  order  than  the  con- 
struction previously  employed.. 
What  is  claimed  is: — 

45  1.  In  a  talking  machine,  the  combination 
of  a  tone-arm  having  an  exterior  peripheral 
groove  in  the  end  or  neck-portion  thereof,  a 
spring  resting  in  said  groove  with  its  outer 
surface  substantially  flush  with  the  outer 

50  surface  of  said  neck-portion,  a  projection  on 


said  spring  extending  within  the  said  neck- 
portion,  and  a  soimd-box  having  a  hub  ex- 
tending within  the  said  neck-portion  and  en- 
gaged and  held  in  position  by  said  pro- 
jection. 55 

2.  In  a  talking  machine,  the  combination 
of  a  tone-arm  having  an  exterior  annular 
groove  in  the  end  or  neck-portion  thereof,  an 
annular  split  ring  resting  in  said  groove 
with  its  outer  surface  substantially  flush  with  60 
the  outer  surface  of  said  neck-portion,  a  pro- 
jection on  said  ring  extending  within  the 
said  neck-portion,  and  a  sound-box  having  a 
hub  extending  Avithin  the  said  neck-portion 
and  engaged  and  held  in  position  by  said  65 
projection. 

3.  In  a  talking  machine,  the  combination 
of  a  tone-arm  having  an  exterior  annular 
groove  in  the  end  or  neck-portion  thereof,  an 
annular  split  ring  resting  in  said  groove  with  7  0 
its  outer  surface  substantially  flush  with  the 
outer  surface  of  said  neck-portion,  a  projec- 
tion on  said  ring  extending  within  the  said 
neck-portion,  and  a  sound-box  having  a  hub 
extending  within  the  said  neck-portion  and  75 
provided  on  its  outer  surface  with  a  groove 
extending  longitudinally  thereof  and  regis- 
tering with  a  second  groove  extending  pe- 
ripherally thereof,  said  peripheral  groove  be- 
ing engaged  by  said  projection  when  the  80 
parts  are  in  operative  position. 

4.  In  a  talking  machine,  the  combination 
of  a  tone-arm  having  an  exterior  annular 
groove  in  the  end  or  neck-portion  thereof,  a 
split  spring  ring  resting  in  said  groove  with  85 
its  outer  surface  substantially  flush  with  the 
outer  surface  of  said  neck-portion,  a  pin 
rigidly  secured  to  said  spring  ring  and  pro- 
jecting through  an  opening  in  the  bottom  of 
said  groove,  and  a  sound-box  having  a  hub  90 
extending  within  the  said  neck-portion  and 
engaged  and  held  in  position  by  said  pin. 

In  testimony  whereof  I  have  signed  this 
specification  in  the  presence  of  two  subscrib- 
ing witnesses. 

HAKRY  WOODWARD  ARCHER. 

Witnesses : 

Leslie  S.  Eastman, 
John  S.  Griffith. 
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To  all  whom  it  may  concern : 

Be  it  known  that  I,  Albert  Ruckgabek, 
a  citizen  of  the  United  States,  and  a  resi- 
dent of  Brooklyn,  county  of  Kings,  State 
5  of  New  York,  have  invented  certain  new 
and  useful  Improvements  in  Speed-Regula- 
tors for  Phonographs,  of  which  the  follow- 
ing is  a  specification. 

This   invention  relates  to   phonographs, 

10  and  more  particularly  to  improvements 
therein  the  object  of  which  is  to  provide 
means  for  the  regulation  of  the  speed  of  the 
record-disk. 

The  invention  will  be  more  fully  described 

15  hereinafter  and  finally  pointed  out  in  the 
claims. 

In  the  accompanying  drawings,  Figure  1 
is  a  side-view,  partly  in  section,  of  the  es- 
sential parts  of  the  phonograph  necessary 

20  for  the  carrying  out  of  my  invention.  Fig.  2 
is  a  plan-view.  Fig.  3  is  a  vertical  side-view, 
with  parts  in  section,  of  another  embodiment 
of  my  invention.  Fig.  4  is  a  partial  plan- 
view  of  the  embodiment  shown  in  Fig.  3, 

25  Fig.  5  is  a  side-view  of  a  detail  part  used  in 
the  embodiment  shown  in  Fig.  3.  Fig.  6  is  a 
side-view  of  another  embodiment  in  which 
an  electric  motor  is  used  for  rotating  the 
disk,  and  showing  the  electric  connections, 

30  Fig.  7  is  another  embodiment  of  the  parts 
used  in  connection  with  the  electric  motor, 
also  showing  the  electric  connections,  Fig.  8 
is  a  side-view  of  another  embodiment  in 
which  a  magnetic  clutch  is  used,  and  Fig.  9 

35  is  a  side-view  of  another  embodiment  using 
a  magnetic  clutch. 

Similar  characters  of  reference  indicate 
corresponding  parts  throughout  the  various 
views. 

40  Referring  to  the  drawings,  and  more  par- 
ticularly to  Fig.  1,  the  frame  10  supports  the 
rotary  shaft  11  having  the  record-support  12 
thereon,  on  which  is  seated  the  record-disk 
13.    The  support  12  and  record-disk  13  are 

45  rotated  in  the  manner  well  known  by  means 
of  a  spring,  not  shown,  in  the  casing  14  sup- 
ported by  suitable  brackets  14",  and  by  the 
unwinding  of  the  spring  the  shaft  11  is  ro- 
tated.   To  the  shaft  11  is  secured  a  gear  15, 

50  which  meshes  with  a  pinion  16  on  a  shaft  17, 
to  which  shaft  a  metal  disk  18  is  secured. 
With  the  exception  of  this  disk  18  and  the 
operating  parts  thereof,  the  parts  are  well 
known  and  as  used  heretofore,  and  may  be 

55  changed  as  occasion  arises.  The  metal  disk 
18  is  provided  and  suitably  secured  to  the 


shaft  17,  in  order  to  have  the  relative  linear 
speed  between  the  record-line  and  the  stylus 
remain  constant,  or,  otherwise  stated,  to 
have  the  angular  speed  increased  or  de-  60 
creased  according  to  whether  the  record 
commences  at  the  periphery  or  near  to  the 
center  of  rotation.  In  order  to  have  the 
stylus  cooperate  at  the  speed  just  stated,  the 
swinging  tone-arm  20,  having  its  sound-pro-  65 
ducing  member  21  at  its  free  end  and  its 
stylus  thereto  secured,  is  movable  at  the 
bearing  23  as  is  well  known,  but  has  a  shaft 
25  supported  in  bearings  26  to  which  a  sup- 
port 27  is  suitably  secured  by  a  thumb-screw  70 
or  equivalent  device  indicated  by  28''.  This 
bracket  27  supports  the  permanent  magnet 
28,  which  permanent  magnet  is  regulated  in 
its  position  by  small  thumb-screws  27*.  In 
order  to  lock  the  shaft  25  to  the  tone-arm  20,  75 
a  locking-lever  30  is  provided  which  is  piv- 
oted at  31,  and  engages  the  guide  members 
32  and  33,  suitable  other  members  34  and 
35*  being  provided,  into  which  the  locking- 
member  30  is  moved,  in  the  event  that  the  80 
tone-arm  is  to  be  used  in  a  manner  different 
from  that  set  forth  heretofore,  namely,  in 
such  a  case  where  the  record-disk  is  rotated, 
with  a  variable  linear  velocity  of  the  rec- 
ord-line with  respect  to  the  stylus,  and  a  80 
constant  angular  velocity.  By  throwing  the 
switch  30  into  the  members  34  and  35*,  the 
tone-arm  20  is  free  to  rotate  in  the  bearings 
23,  but  the  magnet  28  is  gripped  and  hence  it 
will  be  fixed  in  position  in  respect  to  the  do 
metal  disk  18.  But  if  the  locldng  member 
30  is  thrown  into  action  with  the  members 
32  and  33,  then  the  shaft  25  is  locked  there- 
to, and  the  magnet  28  is  caused  to  move  cor- 
respondingly with  the  tone-arm.  S5 

The  spring  in  the  casing  14  serves  to  ro- 
tate, through  the  intermediate  mechanism 
described,  the  metal  disk  18  and  also  the 
record-disk  13.  As,  however,  it  is  desired 
to  have  a  constant  linear  velocity  of  the  100 
record-line  with  respect  to  the  stylus  when 
using  the  disk  for  reproducing  the  selec- 
tion, it  is  first  necessary  to  fix  the  mecha- 
nism that  the  disk  will  revolve  with  the 
same  velocity  with  which  the  original  or  105 
master  record  was  made.  Thereafter  the 
stylus  is  placed  on  the  record-disk,  either  at 
its  periphery  and  caused  to  follow  the 
record-line  inwardly,  or  it  is  placed  at  the 
interior  portion  of  the  record -disk  and  iij 
caused  to  follow  the  record-line  outwardly, 
until  near  the  periphery  of  the  record-disk. 
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In  order  to  maintain  this  desired  velocity 
constant  throughout  the  rendering  of  the 
piece  to  be  played,  it  is  necessary  to  pro- 
vide a  braking  means,  which  will  maintain 
the  linear  velocity  of  the  record-line  with 
respect  to  the  stylus  constant.  For  this  pur- 
pose the  magnet  is  caused  to  move  corre- 
spondingly to  the  tone-arm  20,  and  as  the 
magnet  moves  inwardly  the  drag  on  the  disk 
is  diminished  and  the  angular  velocity  of 
the  record  is  increased,  in  order  to  maintain 
the  linear  velocity  of  the  record-line  with 
respect  to  the  stylus  constant,  assuming  that 
the  stylus  moves  inwardly.  The  metal  disk 
is  provided  with  openings  of  suitable  con- 
figuration. These  openings  are  shown  in 
Fig.  2  and  indicated  by  35,  and  may  be 
given  any  suitable  confij^uration  to  be  de- 
tei'mined  by  experiment  for  the  purpose  of 
correcting  the  effects  of  varying  friction, 
Avindage,  etc.  The  object  of  these  correc- 
tions is,  that  the  speed  of  rotation  of  the 
record  will  give  a  constant  linear  velocity 
of  the  record-line  with  respect  to  the  stylus 
for  all  loositions  of  the  stylus. 

If  the  unwinding  of  the  spring  contained 
in  the  casing  and  used  for  the  purpose  of 
driving  the  record-disk,  gives  a  constant 
torque,  the  movement  of  the  magnet  travel- 
ing over  the  disk  toward  the  center  will 
cause  the  drag  to  diminish,  but  as  the  driv- 
ing torque  is  constant,  by  supposition,  the 
angular  velocity  of  the  disk  will  increase, 
until  the  increased  drag  caused  by  the  in- 

35  creased  speed,  multiplied  by  the  distance 
the  magnet  is  from  the  center  of  the  disk, 
(or  the  magnet  torque-arm)  plus  the  fric- 
tion torque,  is  equal  to  the  driving  torque 
moment   of   the  spring.     This   follows   be- 

40  cause  the  drag  on  the  disk  rotating  between 
the  jaws  of  the  permanent  magnet  is  j)ro- 
portional  to  the  strength  of  the  magnet,  the 
nu.mber  of  revolutions  per  minute  of  the 
disk,  and  to  the  magnet  torque- arm.     As 

45  the  strength  of  the  permanent  magnet  is  a 
constant  for  any  given  case,  the  torque 
moment  is  therefore  proportional  to  the 
])roduct  of  the  number  of  revolutions  per 
minute  by  the  torque-arm.     Therefore  the 

50  speed  of  revolution  of  the  disk  will  increase 
in  proportion  to  the  amount  the  torque-arm 
of  the  magnet  is  shortened.  As  this  spring 
does  not  give  a  constant  torque,  it  is  neces- 
sary to  compensate  for  the  change  in  order 

55  to  have  an  effective  constant  torque.  The 
counter- torque  will  have  to  be  a  variable 
one,  and  must  be  controlled  independently 
of  the  speed.  The  magnitude  of  the  coun- 
ter-torque, exerted  at  any  instant,  should 

60  depend  upon  the  torque  of  the  spring  at  that 
time.  It  is  therefore  necessary  to  arrange  a 
mechanical  element  which  will  measure  this 
torque.  Such  a  device  is  shown  in  Fig.  3,' 
and  is  of  the  nature  of  a  transmission  dyna-l 

G5  mometer,  and  therefore  the  pressure  exerted! 
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by  the  end  of  the  dynamometer-arm  is  pro- 
portional to  the  torque.  This  pressure  is 
utilized  to  give  a  counter-torque  or  drag 
which  will  be  independent  of  the  speed. 
One  way  would  be  to  employ  a  magnetic 
drag  on  the  disk,  but  as  this  varies  with  the  70 
speed,  the  drag  would  not  be  independent  of 
the  speed.  For  this  purpose  the  casing  14, 
containing  the  spring,  is  arranged  to  be 
wound  up  by  means  of  the  intermittent 
mechanism  41,  as  shown  in  Fig.  3,  and  is  ^5 
provided  with  a  gear-wheel  42,  which 
meshes  with  a  pinion  43  on  a  shaft  44.  To 
this  shaft  44  is  secured  a  bevel  gear-wheel 
45,  which  meshes  Avith  a  gear-wheel  46  and 
another  gear-wheel  47,  both  of  which  gear-  ^^ 
wheels  46  and  47  are  rotatable  on  shafts  48 
and  49  suitably  supported  by  a  yoke  50  hav- 
ing an  extension  61,  to  which  the  spring  40 
is  secured,  and  which  spring  40  has  its  other 
end  attached  to  an  adjustable  member  52, 
Avhereby  the  tension  of  the  spring  40  may 
be  regulated.  The  end  53  of  the  arm  51  is 
movable  between  members  55  to  limit  the 
moA-ement  thereof.  The  end  53  engages  the 
rod  56,  Avliich  is  suitably  pivoted  at  57,  and 
the  free  end  of  AA^aich  is  provided  with  a 
yoke  58,  at  the  ends  of  which  holders  59  are 
secured,  to  which  friction  members  60  are 
secured  Avhich  are  adapted  to  press  against 
the  friction-disk  61  secured  to  the  shaft  17, 
on  which  shaft  the  metal  disk  18,  passing 
through  the  permanent  magnet  28  sup- 
]:)orted  on  the  member  27  of  the  shaft  25,  is 
mounted.  This  shaft  25  passes  through  the 
tone-arm  20  and  is  rotated  in  accordance 
AA-ith  the  movement  of  the  tone-arm.  The 
shaft  17  is  rotated  by  means  of  mechanism 
consisting  of  the  pinion  16  meshing  with  the 
gear  15  secured  to  the  record-disk  shaft  11, 
Avhich  has  a  bevel  gear  73  meshing  with  the 
bevel  gear  74  on  a  shaft  75,  to  which  shaft 
75  a  pinion  76  is  secured,  which  meshes  with 
the  gear  77  on  a  shaft  77"^  secured  to  a  loose 
sleeve  78  having  a  bevel  gear  79,  which  bevel 
gear  79  is  rotated  by  means  of  the  inter- 
meshing  Avith  the  gears  46  and  47.  As  the 
gear  42  is  rotated,  the  pinion  43  and  shaft 
44  are  rotated  in  correspondence  therewith 
and  transmit  their  motion  through  the  in- 
termediate gears  46  and  47  to  the  gear  79, 
gear  77,  pinion  76,  gear  74,  gear  73,  shaft  11, 
gear  and  pinion  15  and  16,  and  to  the  shaft 
17,  and  thereby  move  the  metal  disk  18. 

The  connection  of  the  dynamometer  in  the  120 
above  described  manner  causes  the  torque 
of  the  spring  to  produce  a  counter-torque 
by    means    of    the     friction-disks.      This 
counter-torque  depends  upon  the  pressure 
and  is  independent  of  the  speed.    The  pres-  125 
sure  of  the  spring  40  is  regulated  by  means 
\;.;of  the  adjustable  member  52,  so  that  any 
^.driving  torque  above  the  desired  torque  will 
^overcome  the  action  of  the  spring  40  and 
■produce  a  substantially  equal  counter- fric-  130 
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tional  torque.  The  equilibrium  will  be  at- 
tained when  the  driving  torque  is  exactly 
equal  to  the  sums  of  the  magnetic  torque, 
the  counter- frictional  torque  caused  by  the 
dynamometer,  and  the  frictional  torque 
caused  by  the  friction  of  the  parts.  These 
frictional  torques  are  practically  independ- 
ent of  the  speed.  The  magnetic  drag  or 
torque  is  a  constant,  as  has  been  set  forth. 
Hence  there  is  always  a  constant  effective 
torque,  since  the  torque  moment  of  the 
spring  minus  the  counter-frictional  torque 
caused  by  the  dynamometer,  which  differ- 
ence is  the  effective  torque,  is  equal  to  the 
sum  of  the  magnetic  drag  or  torque  and 
the  torque  of  the  friction  in  the  bearings 
and  of  the  air,  as  set  forth.  Since  the  mag- 
netic drag  or  torque  is  a  constant  and  since 
the  friction  caused  by  the  bearings  and  the 
air  is  practically  a  constant,  the  effective 
torque  will  also  remain  a  constant. 

As  the  effective  torque  is  constant,  the  ef- 
fect of  the  movement  of  the  magnet  28  to- 
ward the  center  of  the  disk  18  is  to  permit 
the  increase  of  the  speed  of  revolution  of  the 
disk  IS  in  inverse  j^roportion  to  the  dis- 
tance of  the  magnet  28  from  the  center  of 
the  disk  18,  if  the  disk  is  solid.  However,  to 
produce  the  desired  variation  in  the  angular 
velocity,  and  to  secure  the  desired  constant 
linear  velocity,  cuts  35  are  made  in  the  metal 
disk  18  so  as  to  remove  some  of  the  material 
and  to  reduce  the  drag.  The  disk  18  may  be 
of  magnetic  or  non-magnetic  material. 

If  it  is  desired  to  use  an  electric  motor  in- 
stead of  a  spring,  the  arrangement  shown 
in  Figs.  6,  7,  and  9  may  be  installed.  Here- 
tofore the  difficulty  of  using  an  electric 
motor  to  operate  a  phonograph  resided  ap- 
parently in  the  variation  of  speed  with  the 
voltage  changes.  Thus,  a  change  from  100 
to  105  volts,  or  5%,  would  mean  an  increase 
of  speed  of  the  same  amount,  whether  the 
motor  is  shunt  or  series  wound.  This  will, 
of  course,  be  very  noticeable  in  the  pitch  of 
the  sound  of  phonogi'aphs.  In  order  to 
counteract  this  change  in  the  voltage,  it  is 
proposed  to  use  a  series  motor,  and  to  use  in 
the  place  of  the  present  ball-governor,  a 
metal  disk  revolving  between  the  poles  of  a 
permanent  magnet  to  act  as  a  load,  which 
has  been  heretofore  described.  This  magnet, 
in  this  particular  case,  would  be  fixed  in 
lelation  to  the  disk  by  trial  or  experiment. 
If  the  voltage  remains  constant,  the  condi- 
tions are  uniform  and  the  motor  will  run 
at  the  proper  speed.  If,  however,  the  volt- 
age should  change,  the  speed  will  increase 
in  proportion,  and  for  this  reason  the  disk 
is  used  with  the  permanent  magnet,  together 
with  another  compensating  magnet,  either 
permanent  or  electric,  to  increase  or  decrease 
the  load  on  the  motor  sufficiently  to  restore, 
or  rather  maintain,  the  uniform  speed.  In 
order  to  increase  or  decrease  the  load,  it 
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will  not  be  sufficient  to  simply  use  a  compen- 
sating electromagnet,  fixed  in  position,  as 
the  change  of  voltage,  while  increasing  the 
drag  in  proportion  to  the  square  of  the 
change  of  voltage,  Avill  not  sufficiently  load  70 
or  unload  the  motor  to  maintain  the  origi- 
nal speed.  It  is  therefore  necessary,  in 
order  to  increase  or  decrease  the  drag  suffi- 
ciently, to  vary  the  position  of  the  compen- 
sating magnet  Avith  reference  to  the  disk. 
For  this  purpose  the  electromagnet  is  pro- 
vided, which  is  shown  clearly  in  Fig.  6,  and 
indicated  by  90.  This  electromagnet  90  is 
pivoted  and  movable  on  the  bearing  91,  and 
has  an  arm  92  extending  therefrom  suit- 
abl.y  secured  to  an  arm  93,  which  is  pivot- 
ally  connected  with  the  bell-crank  lever  94 
pivoted  at  95,  and  having  its  free  end  96 
secured  to  the  core  of  a  solenoid  98.  Thus, 
as  the  voltage  increases,  the  current  in  the  35 
solenoid  will  be  increased  in  proportion, 
which  increase  will  move  the  core  97 
slightly,  and  hence  move  the  magnet  90  on 
its  bearing  91  in  respect  to  the  metal  disk 
18.  The  electromagnet  is  thus  moved  to-  90 
ward  or  away  from  the  center  of  the  disk  18 
by  means  of  the  core  97  and  the  solenoid  98, 
while  the  proper  reverse  movement  is  sup- 
plied by  the  spring  100,  and  in  this  manner 
the  increase  or  decrease  of  the  voltage  is  95 
counterbalanced  by  a  corresponding  increase 
or  decrease  in  the  drag  of  electromagnet  90. 
It  is  desirable  to  have  a  permanent  magnet 
28  to  act  as  a  constant  brake  upon  the  metal 
disk  18,  so  that  if  the  current,  through  the  lOO 
coils  89  of  the  electromagnet  90,  suddenly 
ceases,  the  mechanism  will  not  attain  a  dan- 
gerous speed.  This  permanent  magnet  28, 
however,  merely  acts  as  a  safety-brake,  and 
its  effect  should  not  be  made  large.  The  106 
metal  disk  18  is  secured  to  the  shaft  17 
having  the  pinion  16  and  meshing  with  the 
gear  15,  and  the  table  12  with  its  record- 
disk  13  and  shaft  11,  are  arranged  in  a  man- 
ner similar  to  that  shown  in  Fig.  1.  The 
motor-shaft  101  of  the  motor  137  has  a 
pinion  102  meshing  with  a  gear  103  to 
which  is  secured  a  shaft  104  having  a  worm 
105  secured  thereto,  meshing  with  a  worm- 
gear  106 ;  the  shaft  107  is  secured  to  the  gear 
15.  The  permanent  magnet  is  shown  in  Fig. 
6,  and  indicated  by  28. 

In  Fig.  7  is  shoAvn  the  electric  motor  ap- 
l^lied  to  a  machine  for  giving  a  constant 
linear  velocity  of  the  record-line  with  re- 
spect to  the  stylus  and  this  again  has  a  per- 
manent magnet  28  for  the  safetj'^  load,  and 
has  the  magnet  90  Avith  an  energizing-coil 
89  connected  with  the  main  line,  and  has  the 
bearing  91  of  the  magnet  90  suitably  sup- 
ported by  the  movable  bracket-support  27  se- 
cured by  the  screw  28'*  to  the  shaft  25,  which 
rotates  correspondingly  with  the  tone-arm 
20,  having  the  sound-producing  mechanism 
21  and  the  stylus  22.    The  electromagnet  90  130 
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is  moved  by  means  of  tlie  core  97  moving 
within  the  solenoid  98,  the  core  being  piv- 
oted at  95  and  is  connected  vpith  the  link 
93,  the  movement  of  the  magnet  being  re- 
^  strained  by  the  stop  101  and  the  reverse 
movement  being  produced  by  the  spring  100. 
•In  Fig.  8  is  shown  another  embodiment 
of  my  invention  which  uses  a  magnetic 
clutch.    The  spring  motor  IST""  rotates  the 

ID  gear  118  which  meshes  with  a  pinion  117, 
thus  causing  the  gear  116  to  rotate,  and  ac- 
tuate the  pinion  115,  which  is  on  the  same 
shaft  as  the  gear  114,  and  also  the  disk  121 
carrying  the  two  permanent  magnets  126 

15  haAdng  between  their  poles  a  metal  disk  127, 
which  may  be  made  of  a  magnetic  or  non- 
magnetic material.  The  rotation  of  the 
magnets  126  causes  the  disk  127  to  rotate 
with  them  at  a  lower  speed,  depending  upon 

20  the  load  upon  the  mechanism.  The  disk  127 
turns  the  bevel  gear  122  by  means  of  their 
common  shaft  128.  The  bevel  gear  122 
meshes  with  the  bevel  gear  123  upon  the 
shaft  124,  which  is  connected  with  the  shaft 

25  11  of  the  turntable  12  upon  which  the  rec- 
ord-disk 13  is  mounted,  as  before  set  forth. 
Upon  the  shaft  124  is  the  gear  125  that 
meshes  with  the  pinion  136  which  is  upon 
the  shaft  17.     This  shaft  also  carries  the 

80  disk  18  revolving  between  the  poles  of  the 
permanent  magnet  28.  By  means  of  these 
connections,  the  rotation  of  the  disk  127  by 
the  motor  137*  causes  the  rotation  of  the 
disk  18  between  the  poles  of  the  magnet  28, 

35  which  produces  a  drag  or  load  upon  the 
mechanism  that  determines  the  speed  of  ro- 
tation of  the  disk  127.  The  gear  114  meshes 
with  the  pinion  113  upon  the  shaft  112  that 
carries  the  bevel  gear  111  meshing  with  the 

■*0  bevel  gear  110  upon  the  shaft  119.  This 
shaft  has  the  ball-governor  120,  so  that  a 
constant  speed  of  rotation  of  the  motor- 
shaft,  hence  of  the  magnets  126,  is  main- 
tained.    The  permanent  magnet  28  is  con- 

45  nected  to  the  tone-arm,  as  has  been  set  forth. 
In  Fig.  9  another  embodiment  of  my  in- 
vention is  shown,  in  which  the  series  elec- 
tric motor  137  rotates  the  shaft  124^  On 
this  shaft  is  the  pinion  123=*  meshing  with 

80  the  gear  125*,  which  rotates  the  disk  121  on 
which  are  mounted  the  magnets  126,  which 
form  a  magnetic  clutch  with  the  disk  127, 
as  has  been  set  forth.  The  disk  127  actu- 
ates the  worm  105,  which  meshes  with  the 

55  corresponding  worm-gear  106  on  the  shaft 
107  and  rotates  the  turntable  12  and  the  rec- 
ord-disk 13,  as  has  been  set  forth.  On  the 
shaft  107  is  mounted  the  gear  15  which 
meshes  with  the  pinion  16  mounted  ixpon  the 

•0  shaft  17.  On  this  shaft  17  is  mounted  the 
disk  18  revolving  between  the  poles  of  the 
permanent  magnet  28,  which  is  secured  to 
the  tone-arm  by  means  of  the  bracket  27, 
as  has  already  been  set  forth.    On  the  shaft 

66   124*  is  also  mounted  the  disk  128*  revolving 


between  the  poles  of  the  electro-magnet  90 
energized  by  the  coil  89  and  pivoted  in 
bearings  91.  This  electro-magnet  90  is 
caused  to  swing  by  the  movement  of  the  core 
97  in  the  solenoid  coil  98,  which  is  connected  ^q 
to  the  electromagnet  90  by  means  of  the 
lever  96  connected  to  the  lever  94  pivoted  at 
95  and  attached  to  the  lever  93.  The  reverse 
movement  of  the  electromagnet  90  is  sup- 
plied by  a  spring,  as  has  already  been  set  75 
forth,  and  shown  for  instance,  by  the  ref- 
erence character  100  in  Fig.  7.  The  electro- 
magnet 90  is  thus  moved  toward  or  away 
from  the  center  of  the  disk  128*  as  the  volt- 
age is  increased  or  decreased,  thus  counter-  gQ 
acting  the  effect  of  the  increased  or  de- 
creased voltage,  in  increasing  or  decreasing 
the  speed  of  rotation. 

I  have  described  several  embodiments  of 
my  invention,  but  changes  may  be  made  85 
therein  without  departing  from  the  spirit 
of  the  invention  as  defined  in  the  appended 
claims. 

I  claim: 

1.  In  a  phonograph  having  a  record-disk,  90 
a  movable  tone-arm,  means  for  moving  the 
record-disk,  a  rotary  member  rotated  with 
the  record-disk,  and  means  movable  by  the 
tone-arm,  the  last-named  means  and  rotary 
member  being  movable  in  respect  to  each  95 
other,  and  being  in  magnetic  relation  with 
respect  to  each  other,  for  the  purpose  of 
regulating  the  speed  of  the  record-disk. 

2.  In  a  phonograph  having  a  record-disk, 
means  for  moving  the  same,  a  tone-arm,  a  100 
rotary  member  rotatable  with  the  record- 
disk,  and  a  magnetic  member  movable  by 
the  tone-arm  in  respect  to  the  rotary  mem- 
ber, thereby  causing  a  braking  action  on  the 
rotary  member.  105 

3.  In  a  phonograph,  the  combination  of  a 
record  disk,  means  for  moving  the  same, 
and  a  stylus  relatively  movable  to  said  record 
disk,  with  a  member  movable  with  said 
record  disk,  and  a  magnetic  member  coact-  110 
ing  with  said  first-named  member  and  in 
magnetic  relationship  therewith,  one  of  said 
members  being  movable  in  respect  to  the 
other,  the  action  of  said  magnetic  member 
upon  said  first  named  member  being  auto-  115 
matically  changed  to  correspond  with,  and 

to  compensate  for,  any  tendency  to  change 
the  relative  linear  velocity  of  the  record  line 
to  the  stylus  from  a  predetermined  relative 
linear  velocity  of  the  record  line  to  the  120 
stylus,  so  as  to  obtain  a  predetermined  linear 
velocity  of  the  record  line  in  respect  to  the 
stylus  at  any  position  of  the  stylus  in  re- 
spect to  the  record  line. 

4.  In  a  phonograph  having  a  stylus,  a  125 
record-disk,  and  means  for  moving  the 
same,  a  rotatable  metallic  member  rotating 
with  the  record-disk,  and  a  magnetic  mem- 
ber, movable  in  respect  to  the  metallic  mem- 
ber, and  means  for  causing  the  movement  130 
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of  the  magnetic  member  in  respect  to  the 
metallic  member  to  correspond  to  the  move- 
ment of  the  stylus  in  respect  to  the  record- 
disk. 
5  5.  In  a  phonograph  having  a  stylus,  a 
record-disk,  and  means  for  moving  the  same, 
a  metal  braking  disk  moved  by  said  means, 
a  magnetic  braking  member  cooperating 
with  said  metal  disk,  a  support  for  the 
10  stylus,  a  support  for  the  magnetic  braking 
member,  and  a  connecting  member  for  the 
stylus  and  braking-member  supports, 

6.  In  a  phonograph  having  a  stylus,  a 
record-disk,  and  means  for  moving  the  same, 

15  a  metal  braking  disk  moved  by  said  means 
having  a  cut-out  portion,  a  magnetic  brak- 
ing member  cooperating  with  said  metal 
disk  and  with  said  cut-out  portion,  and 
means  connecting  the  stylus  with  the  brak- 

20  ing  member  for  causing  the  movement  of 
the  braking  member  in  respect  to  the  metal 
disk  to  correspond  with  the  movement  of  the 
stylus  in  respect  to  the  record- disk. 

7.  In  a  phonograph  having  a  stylus,   a 
25  record   disk,    and   means    for   moving   the 

record  disk,  transmission  means  between  said 
means  and  the  record  disk,  a  magnetic  clutch 
interposed  within  said  transmission  means, 
a  metal  disk  movable  by  said  transmission 

30  means,  a  magnetic  brakmg  member  cooper- 
ating with  said  metal  disk;  and  means  con- 
necting the  stylus  with  the  magnetic  braking 
member  for  causing  the  movement  of  the 
said  braking  member  with  respect  to  the 

35  metal  disk  to  correspond  with  the  move- 
ment of  the  stylus  with  respect  to  the  rec- 
ord disk. 

8.  In  a  phonograph  having  a  stylus,  a  rec- 
ord-disk, and  a  series  electric  motor,  trans- 

40  mission  means  between  the  electric  motor 
and  the  record-disk,  a  magnetic  clutch  in- 
terposed within  said  transmission  means,  a 
metal  disk  movable  by  said  transmission 
means,  a  magnetic  braking  member  cooper- 

45  ating  with  said  metal  disk,  and  means  con- 
necting the  stylus  with  the  magnetic  brak- 
ing member  for  causing  the  movement  of 
the  braking  member  in  respect  to  the  metal 
disk  to  correspond  with  the  movement  of 

50  the  stylus  in  respect  to  the  record-disk. 

9.  in  a  phonograph  having  a  stylus,  a 
record-disk,  and  a  series  electric  motor, 
transmission  means  between  the  electric  mo- 


tor and  the  record-disk,  including  a  mag- 
netic clutch,  a  metal  disk  movable  by  said  55 
transmission    means,    a    magnetic    braking 
member  cooperating  with  said  metal  disk, 
means  connecting  the  stylus  with  the  mag- 
netic braking  member  for  causing  the  move- 
ment of  the  braking  member  in  respect  to  GO 
the  metal  disk  to  correspond  with  the  move- 
ment of  the  stylus  in  respect  to  the  record- 
disk,  and  means  for  varying  the  load  on  the 
motor  in  order  to  maintain  the  desired  ve- 
locity of  the  record-disk  independent  of  any  65 
fluctuation  in  the  voltage  of  the  supply-cir- 
cuit to  the  motor. 

10.  In  a  phonograph  having  a  record  disk, 
a  reproducing  member  movable  relatively  to 
the  record  disk,  means  for  moving  the  record  70 
disk,  a  rotary  member  rotated  with  the 
record  disk,  and  magnetic  means  movable  in 
respect  to  said  rotary  member^  and  during 
its  movement  in  magnetic  relationiship  with 
said  rotary  member,  the  movement  of  the  75 
magnetic  member  relatively  to  the  rotary 
member  corresponding  with  the  movement  of 
the  reproducing  member  relatively  to  the 
record  disk. 

11.  In  a  phonograph  having  a  record  disk,  80 
a  stylus  coacting  therewith,  a  rotary  mem- 
ber, and  means  movable  by  the  stylus  and 
movable  in  respect  to  the  rotary  member, 
and  in  magnetic  relationship  therewith. 

12.  In  a  phonograph,  the  combination  of  85 
a  record  medium,  a  medium  coacting  there- 
with,  and  members  magnetically  coacting 
with  each  other,  with  means  for  changing 
the  position  of  one  of  said  magnetically  co- 
acting  members  relatively  to  the  other,  upon.  90 
the  change  of  position  of  the  said  coacting 
medium  on  the  record  medium,  and  means 
whereby  a  change  of  the  relative  linear  ve- 
locity of  the  record  medium  and  coacting 
medium:  at  the  coacting  point  is  produced,  95 
on  the  change  of  position  of  one  of  the  mag- 
netically coacting  members  relatively  to  the 
other. 

In  testimony,  that  I  claim  the  foregoing 
as  my  invention,  I  have  signed  my  name  in  100 
presence  of  two  subscribing  witnesses. 

ALBEET  KUCKGABER. 

Witnesses : 
F.  Hogg, 

Jos.   BiSBAND. 


Copies  of  tbli  patent  may  be  obtained  for  five  cents  each,  by  addresslns  the  "Commissioner  of  Patent*, 

WasMngrton,  J>.  C." 
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To  all  whom  it  may  concern: 

Bo  it  known  that  I,  Albert  Ruckgaber, 
a  citizen  of  the  United  States,  and  a  resi- 
dent of  Brookl.yn,  county  of  Kings,  and 
5  State  of  New  York,  have  invented  certain 
new  and  nseful  Improvements  in  Speed- 
Tief>ulators  for  Phonographs,  of  which  the 
following  is  a  specification. 
This   invention   relates  to   phonographs, 

1©  and    more    particularly    to    improvements 

therein,  and  to  the  invention  described  in 

my  copending  application  filed  by  me  on 

March  6,  1914,  under  Serial  No.  822,933.  _ 

The  invention  of  the  present  application 

75  has  particularly  for  its  object  to  utilize  the 
currents  generated  by  the  rotation  of  coils 
of  wire  passing  between  the  jaws  of  a  per- 
mnnent  magnet  so  as  to  create  friction,  and 
thereby   regulate  the   speed  of  the  record 

?>0  disk. 

The  invention  will  be  more  fully  described 
hei-ein after  and  finally  pointed  out  in  the 
claims. 
In  the  accompanying  drawings.  Figure  1 

'>f>  is  a  side  view,  partly  in  section,  of  the  essen- 
tial parts  of  the  phonograph  necessary  for 
the  carrying  out  of  my  invention,  and  show^- 
ingthe  invention  applied  thereto,  the  operat- 
ing parts  being  driven  by  an  electric  motor, 

^0  Fig.  2  is  a  side  view  partly  in  section  of  the 
oi^erating  parts  driven  by  a  spring  motor. 
Fig.  3  is  a  plan  view  of  the  disk  showing 
the  method  of  winding  the  coils  thereon, 
and  Fig.  4  is  a  vertical  transverse  section 

'^  taken  on  line  4 — 4  of  Fig.  3. 

Similar  reference  numerals  indicate  cor- 
responding   parts    throughout    the    various 
views. 
Eef erring  to  the  drawings,  and  more  par- 

•'>  ticnlarly  to  Fig.  1.  the  frame  10  of  the  ma- 
chine supports  the  rotary  shaft  11  having 
the  record  support  12  thereon,  on  which  is 
seated  the  record  disk  13.  The  support  12 
and  record  disk  13  are  rotated  by  means  of 

■T  the  gear  wheel  lo  secured  to  the  shaft  11 
which  gear  wheel  15  meshes  with  the  worm 
If)  secured  to  the  shaft  17,  which  in  turn  is 
secuied  to  the  metal  disk  18.  The  metal 
disk  18  is  rotated  b_y  means  of  the  attrac- 

"^  tion  afforded  by  the  magnets  19  and  20, 
which  are  .supported  by  the  rotary  member 
21  and  embrace  the  peripheral  portions  of 
the  member  18.  This  support  21  is  secured 
to  the  shaft  22  which  in  turn  is  secured  to 

5  5  the  gear  wheel  23.  which  meshes  with  a 
pinion  24  on  the  shaft  25  of  the  electric 


naotor  26.    The  electric  motor  has  conductors 
27  and  28,  serving  to  supply  the  motor  26 
with  electric  current,  whereby  the  shaft  25 
is  rotated  and  sets  into  operation  the  train  60 
just  described.    The  stylus  30  is  supported 
as  usual  by  the  sound-producing  member  31 
on  the  tone  arm  32,  which  extends  down- 
wardly through  the  base  10  into  the  horn 
portion  33  shown  in  dotted  lines  in  Fig.  1.   65 
Passing  through  the  tone  arm  is  arranged  a 
shaft  34  which  has  its  upper  end  36  pivot- 
ally  secured  to  the  locking  member  37  which 
is  provided  with  the  handle  38,  and  which, 
in  the  position  shown  in  Fig.  1,  rests  on   7o 
supports  39  and  39^     Wh^n    the    locking 
member  37  is  in  the  j)osition  shown  in  Fig.  1, 
it  moves  with  the  tone  arm  32,  and  conse- 
quently the  shaft  34  is  moved  correspond- 
ingly.   When,  however,  the  locking  member  75 
is  moved  so  as  to  be  engaged  by  the  support 
40,  and  by  the  stationary  support  41  on  the 
base  10,  then  the  shaft  34  is  locked  in  posi- 
tion and  prevented  from  moving  with  the 
tone  arm.    Secured  to  the  shaft  34  is  a  sup-   80 
port  42  which  is  secured  thereto  by  the  lock- 
ing members  43,  and  which  support  42  has- 
a  permanent  magnet  44  thereon.    Wlien  the 
locking  member  37  is  engaged  by  the  sup- 
ports 39  and  39*^,  the  magnet  44  moves  with  85 
the  tone-arm  32,  but  when  the  locking  mem- 
ber 37  is  engaged  by  the  supports  40  and  41, 
then  the  magnet  44  is  stationary.    This  mag- 
net 44  is  movable  in  respect  to  a  disk  45  as 
the  vertical  shaft  34  is  moved  during  the  90 
movement  of  the  tone  arm  32,  when  as  stated 
the  locking  member  37  is  engaged  by  the 
supports  39  and  39^.     The  disk  45  is  pro- 
vided with  a  plurality  of  coils  wound  in  the 
special  manner  shown  in  Fig.  3,  six  coils   96 
being  shown  on  the  disk  45.    Each  of  these 
coils  is  wound  in  the  manner  shown  in  full 
lines  at  the  left  of  Fig.  3,  in  which  the  end 
46  of  the  coil  which  is  a  beginning  of  the 
coil,  extends  in  the  direction  46,  47,  where   100 
the  wire  is  bent  and  then  extends  parallel 
to  the  radius  51 — 52^  of  the  disk  a  short 
distance  to  the  point  48  where  it  is  again 
bent,  and  carried  in  a  circular  direction  to 
the  point  49,  where  it  is  again  bent,  and   105 
then  extends  parallel  to  the  radius  51 — 52'' 
outwardly  to  the  point  50,  where  it  is  again 
bent  and  caused  to  be  placed  in  a  position 
adjacent    to    and    substantially    concentric 
v\-ith  that  part  of  the  coil  between  the  points  110 
46  and  47.     Thereafter,  it  is  again  bent  at 
a  point  adjacent  the  point  47,  and  is  carried 
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parallel  to  the  radius  51 — 52*  inwardly  ad- 
jacent to  and  parallel  with  the  portion  of 
ithe  first  convolution  between  47  and  48,  and 
thereafter  it  follows  the  outline  of  the  first 
5  convolution  46,  47,  48,  49  and  50.  It  will 
be  noted  that  the  outermost  lateral  wires  of 
the  coil  extend  in  a  radial  direction,  and  the 
wires  adjacent  to  them  run  parallel  to  each 
other   and    to    the   outermost  wires,   while 

IQ  those  two  circular  portions  that  extend  sub- 
stantially at  right  angles  to  the  radial  line 
51,  52,  are  also  concentric  with  each  other, 
until  the  coil  has  its  other  end  53  in  close 
proximity  to  the  center  of  the  disk.    The  ex- 

15  treme  positions  of  the  points  of  the  perma- 
nent magnet  are  shown  in  dotted  lines  and 
are  indicated  hj  the  characters  55  and  56. 
The  ends  of  each  of  the  coils  arranged  on 
the  disk  45  are  connected  by  the  connecting- 
wires  58  with  commutator  bars  of  the  com- 
mutator 59  shown  in  Fig.  1.  This  com- 
mutator is  arranged  on  the  shaft  60  secured 
to  the  disk  45  and  extending  u^Dwardly  to  a 
bearing  61  in  the  base  10.  Brushes  62  and 
63  and  connecting  Avires  64  and  65  serve  to 
take  off  the  current  produced  by  the  move- 
ment of  the  coils  past  the  magnet  terminals, 
and  cause  the  same  to  flow  through  the  coil 
66  surrounding  the  core  67  and  having  a 
solenoid  action  therewith.  The  core  67  is 
hingedly  connected  Vv'ith  one  end  68  of  a 
lever  69,  which  is  hinged  at  70  to  a  support- 
ing bar  71,  which  is  secured  at  72  to  the  base 
10.  This  end  68  has  also  hingedly  connected 
therewith  a  spring  73  which  is  connected 
at  74  with  a  screw  75  which  enables  the 
spring  73  to  be  adjusted  depending  upon 
the  rotation  of  the  screw  75.  For  conven- 
ience, the  screw  75  is  provided  with  a  ma- 
nipulating knob  76.  The  other  end  78  of 
the  lever  69  supports  pads  79  of  leather  or 
other  material,  which  press  against  the  ro- 
tating friction  disk  80  which  is  secured  to 
the  shaft  60,  whereby  a  varying  friction  can 
be  obtained.  Thus,  by  the  downward  move- 
meat  of  the  end  78  away  from  the  disk  80, 
l&ss  friction  is  obtained  than  when  the  end 
78  is  moved  toward  the  disk  80,  and  pressed 
thereagainst.  To  the  shaft  60  is  secured  a 
pinion  81  which  meshes  with  the  gear  82 
secured  to  the  shaft  11. 

In  Fig.  2,  the  train  for  operating  the  disk 
suppoi-t  12  and  record  disk  13  is  shown,  and 
in  this  the  electric  motor  shown  in  Fig.  1 
is  replaced  by  the  usual  spring  motor.  For 
this-  purpose,  the  shaft  11''  has  secured  there- 
to a  gear  82*^,  and  a  pinion  83,  Avhich  meshes 
Avith  a  gear  84,  Avhich  has  secured  thereto 
a  shaft  85  having  the  bevel  gear  86  meshing 
with  the  bevel  gear  87  which  is  secured  to 
the  shaft  88.  To  the  shaft  88  a  pinion  89  is 
secured,  meshing  Avith  the  gear  90  which  is 
secured  to  the  casing  91  Avhich  surrounds  a 
spring,  and  which  has  a  shaft  92.  Thus,  by 
the  operation  of  this  train  by  the  gradual 
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unwinding  of  the  spring  Avhich  is  not  shown 
but  which  is  contained  in  the  casing  91,  the 
support  12  with  the  record  disk  13  thereon 
is  operated. 

It  Avill  thus  be  seen  that  in  the  embodi- 
ment shoAvn  in  the  drawings  and  described, 
a  disk  carrying  coils  of  wires  revolves  be- 
tween the  jaws  of  the  permanent  magnet 
Avliich  is  mounted  similarly  to  previous  em- 
bodiments in  my  copending  application,  and 
moving  in  conjunction  with  the  tone-arm. 

In  A' ai'iable  speed  phonographs,  the  linear 
Aelocity  of  the  record  line  with  respect  to 
the  stylus  is  constant,  and  in  the  arrange- 
ment herein  described,  each  portion  of  the 
disk  Avith  the  coils,  as  it  passes  betAveen  the 
jaAvs  of  the  magnet,  has  an  equivalent  con- 
stant linear  velocity.  In  the  case  of  the 
structure  shoAvn  in  the  copending  applica- 
tion referred  to,  the  disk  is  composed  of 
metal,  having  cut-out  portions.  But  for  the 
]5urpose  of  explaining  the  present  invention, 
it  is  assumed  that  the  disk  is  solid,  that  is, 
Avithout  cut-out  portions.  On  this  assump- 
tion, then,  the  magnitude  of  the  eddy  cvir- 
rents  generated  in  its  structure  by  the  rota- 
tion of  the  disk  between  the  jaws  of  the 
magnet,  is  constant.  This  is  because  the 
electromotive  force  generated  in  the  disk 
and  causing  these  currents  to  flow,  depends 
on  the  strength  of  the  magnetic  field,  and 
upon  the  length  of  the  portion  of  the  disk 
between  the  jaAvs  of  the  magnet,  and  upon 
the  linear  velocity  Avith  Avhich  the  portion 
of  the  disk  between  the  jaws  of  the  magnet 
cuts  the  linos  of  force,  and  as  these  are 
constant,  as  also  the  resistance  of  the  disk 
is  constant,  the  edclv  currents  flovidng  in  the 
disk  are  constant,  for  all  positions  of  the 
magnet.  These  currents  flow  radially  and 
could  be  taken,  off  through  contacts  lo- 
cated at  tile  center  and'  at  the  periphery. 
While  the  currents  generated  under  these 
conditions  may  be  of  some  niag-nitude,  the 
electromotive  force  Avill  be  small,  and  dif- 
ficulty Avill  be  experienced  in  constructing 
the  contacts  to  give  a  low  resistance. 
In  the  structure  herein  described,  however, 
coils  of  Avire  are  utilized  in  order  to 
provide  a  higher  elect romotiA^e  force  than 
can  be  obtained  from  the  metal  disk.  In 
this  case,  Ave  again  have  a  constant  strength 
of  magnetic  field,  a  constant  length  of  each 
wire  under  the  magnetic  pole  at  one  time,  a 
constant  resistance  of  each  coil  and  of  the 
solenoid,,  and  therefore  the  current  floAving 
will  be  a  constant,  provided  a  constant 
linear  velocit^y  of  each  portion  of  the  coil  as 
it  passes  between  the  jaAvs  of  the  magnet 
is  maintained.  Conversely,  if  the  current 
talcen  from  the  Avindings  of  the  coil  is  main- 
tained constant,  a  constant  linear  velocity  of 
each  porton  of  the  coil  as  it  passes  between 
the  jaAvs  of  the  magnet  Avill  be  maintained, 
and  therefore  a  constant  linear  velocity  of 
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each  i)ortion  of  the  record  line  as  it  passes 
underneath  the  stvhis,  will  be  maintained. 

In  order  to  maintain  the  current  taken 
from  the  coil  at  a  constant  value,  the  cur- 
5  rent  is  conducted  to  a  solenoid  which  op- 
erates on  an  iron  core,  and  acting  through 
a  lever,  presses  the  friction  pads  against  a 
friction  disk,  the  spring  73  resisting  the 
pull  of  the  solenoid  with  a  practically  con- 

10  stant  tension.  Should  the  speed  be  too  high, 
the  current  will  exceed  the  average  A'alue, 
and  the  friction  pad  79  will  be  pressed 
against  the  friction  disk  80,  whereby  the 
speed  will  be  lowered  and  consequently  the 

15  value  of  the  current  taken  from  the  com- 
mutator 59  and  flowing  through  the  sole- 
noid 66  is  in  turn  reduced,  which  in  turn 
will  reduce  the  friction  on  the  friction  disk. 
Should  the  speed  be  too  lovr,  the  current 

20  passing  through  the  solenoid  66  will  be  re- 
duced, and  consequently  the  coi'e  67  Avill  be 
drawn  up  slightly  by  the  spring  73,  which 
will  pull  up  the  lever  60,  and  the  drag  on 
the  friction  disk  bv  the  end  78  will  be  re- 

25  duced,  thus  allowing  the  speed  to  increase 
to  the  proper  amount.  For  this  reason  it  is 
advantageous  that  the  friction  pad  78 
should  normally  bear  against  the  friction 
disk  80,  allowing  the  solenoid  to  increase  or 

30  decrease  the  friction  in  accordance  with  the 
requirements. 

The  adjustment  of  the  spring  73  will  con- 
trol the  constant  linear  velocity  which  will 
be  maintained  throughout  the  playing  of 

35  the  record,  and  can  be  adjusted  similarly  to 
the  arrangement  in  the  machine  heretofore 
used. 

The  machine  described  is  suitable  for 
playing  constant  speed  records  by  simply 

'50  fixing  the  position  of  the  magnet  at  the 
pi'oper  point  to  give  the  proper  constant 
speed. 

In  order  to  clearly  appreciate  the  differ- 
ence between  the  present  invention  and  the 

45  constant  speed  phonographs,  it  miist  be  re- 
membered that  in  the  case  of  the  ]')resent 
constant  speed  phonographs  with  a  ball 
governor,  the  arrangement  of  the  springs 
and  weights  on  the  governor  is  such  that 

50  the}^  maintain  a  constant  angular  velocity 
by  varying  the  drag  on  the  system  or  by  in- 
creasing or  decreasing  the  friction  in  the 
sj'stem.  The  arrangement  of  weights  and 
springs     in     the     governor     is     essentially 

55  adapted  only  for  a  constant  speed,  and  anj^ 
attempt  to  regulate  the  speed  by  having  the 
tone  arm  vary  the  point  in  space  where  fric- 
tion takes  place  between  the  friction  disk 
and  the  friction  pad,  to  obtain  the  desired 

60  variable  rotative  speed  of  the  record  table, 
as  in  a  prior  patent  to  Mr.  Taintor,  No. 
730,986,  vrill  lend  to  unsatisfactory  resides 
on  account  of  the  misatisfactory  control  it 
is  possible  to  exert  over  friction. 

65       "RTiereas  in  the  case  of  the  present  con- 


stant speed  phonograph,  the  angular  veloc- 
it}'^  with  which  the  record  disk  revolves  is  a 
constant  and  therefore  supplies  us  with  a 
convenient  and  simple  means  of  controlling 
the  speed  by  aid  of  the  ball  governor,  in  70 
the  case  of  the  variable  speed  phonograph, 
however,  the  angular  velocity  is  continu- 
ously varying  and  although  the  need  of 
some  simple  device  for  measuring  and  con- 
trolling the  variable  speed  is  felt,  yet  there  75 
seems  to  be  great  difficulty  in  devising  a  purely 
mechanical  device  to  achieve  this  result.  In 
the  case  of  the  present  invention,  I  utilize 
the  principle  of  the  generation  of  an  electro- 
motive force  in  a  moving  conductor,  cutting  80 
the  lines  of  force  of  a  magnetic  lield,  the 
magnitude  of  such  an  electromotive  force 
being  proportional  among  other  things,  to 
the  linear  velocity  with  which  the  lines  of 
force  are  cut.  Hence  this  principle  as  em-  85 
bodied  in  the  present  arrangement,  fur- 
nishes us  with  the  required  device  for  meas- 
uring and  at  the  same  time  controlling  the 
speed  in  the  manner  described  elsewhere  in 
this  specification.  90 

The  action  of  the  winding  shown  in  Fig. 
3  is  as  follows:  In  the  case  of  that  part  of 
the  coil  running  in  a  radial  direction,  the 
electromotive  force  generated  in  it  when 
cutting  the  lines  of  force  emanating  from  9  5 
the  magnet,  will  be  proportional  to  the  dis- 
tance of  the  magnet  from  the  center,  if  the 
angular  velocity  of  the  coil  is  constant.  If, 
however,  the  coil  revolves  so  that  each  por- 
tion of  the  same  as  it  passes  between  the  100 
jaws  of  the  magnet,  cuts  the  lines  of  force 
v/ith  a  constant  linear  velocity,  then  the 
electromotive  force  generated  in  the  con- 
ductor will  be  a  constant.  A  plurality  or 
multiplicity  of  parts  so  arranged  will  give  !05 
an  electromotive  force  proportionately 
greater  if  connected  in  series.  As  shown 
in  Fig.  3.  only  the  outermost  lateral  wires 
of  the  coil  run  truly  radial,  and  the  adjacent 
wires  run  parallel  to  the  outermost  wires  i  i  0 
and  to  each  other,  which  is  done  in  order  io 
have  the  same  number  of  wires  under  the 
magnet  at  one  instant,  irrespective  of  the 
location  of  the  magnet.  In  order  to  avoid 
gener{»ting  opposing  electromotive  forces  in  115 
the  tvro  legs  of  the  coil  at  the  same  instant 
when  the  magnet  is  in  one  of  the  extreme 
positions  56.  Fig.  3,  a  space  56*  is  left,  which 
becomes  proportionately  greater  as  the  mag- 
net is  nearer  the  periphery  of  the  coil.  120 
During  the  time  that  the  magnet  is  in  the 
space  97,  98  and  99.  no  electromotive  force 
is  generated. 

In  the  embodiment  shown  in  Fig.  3.  when 
the  magnet  is  in  one  extreme  position,  near  J 25 
the  center,  as  indicated  by  56,  the  least  num- 
ber of  turns  of  each  coil  cut  the  lines  of 
force  of  the  magnet,  and  when  it  is  in  the 
other  extreipe  position,  namely  near  the  pe- 
riphery, as  indicated  by  55,  the  largest  num-  J  30 
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ber  of  turns  of  each  coil  cut  the  lines  of 
force.  Any  intermediate  position  of  the 
magnet  has  a  different  number  of  conductors 
of  each  coil  cut  the  lines  of  force  of  the 
5  magnet.  If,  however,  each  coil  should  be 
wound  as  to  have  the  same  number  of  turns 
cut  the  lines  of  force  of  the  magnet  irre- 
spective of  the  position  of  the  magnet,  then 
the  maximum   value  of   the   electromotive 

10  force  and  the  duration  of  each  pulsation 
would  be  the  same  for  all  positions  of  the 
magnet  as  it  moved  inward  from  posi- 
tion 55  to  56,  but  the  time  interval  between 
these  pulsations  would  become  proportion- 

15  ately  less  as  the  magnet  moved  inward.  The 
flow  of  energy  to  the  solenoid  on  account  of 
the  increased  number  of  pulsations  in  a 
given  unit  of  time  would,  therefore,  increase 
as  the  magTiet  moves  inward.    But  in  order 

20  to  make  the  proper  correction,  more  conduc- 
tors are  proAdded  near  the  periphery  than 
near  the  center  and  return  from  one  side  of 
the  coil  to  the  other  side,  as  in  the  case  of 
the  coil  sh9wn  in  Fig.  3.     By  this  means, 

25  the  pull  of  the  solenoid  acting  on  its  core, 
will  practically  remain  constant  if  the  linear 
velocity  of  each  portion  of  the  coil  as  it 
passes  the  jaws  of  the  magnet  is  constant. 
It  will  be  noted  that  throughout  the  coil, 

30  the  portions  of  the  turns  passing  from  one 
lateral  part  of  the  coil  to  the  other,  between 
the  extreme  positions  of  the  magnet,  are 
curved  or  circularly  arranged,  so  as  not  to 
produce   any   electromotive   force   in  those 

35  parts  by  the  rotation  of  the  coil. 

The  winding  as  shown  in  Fig.  3  can  un- 
doubtedly be  changed  to  meet  certain  con- 
ditions, as  for  instance,  in  order  to  provide 
a  continuous  flow  of  energy  to  the  solenoid. 

40  In  the  embodiment  shown  in  the  draw- 
ings, the  use  of  a  solenoid  operated  by  the 
electric  current  produced  by  the  cutting  of 
the  lines  of  force  of  the  magnet  by  the  coil 
or  coils  has  been  shown  and  this  has  been 

45  described  herein,  but  other  means  may  be 

substituted  therefor  which  work  in  a  way  to 

accomplish  the  same  result,  and  which  may 

suggest  themselves  to  one  skilled  in  the  art. 

The  electric  motor  26,  shown  in  Fig.  1, 

50  can  be  either  shunt  or  series  woujid.  In 
case  it  is  shunt  wound,  the  action  of  the 
solenoid  can  be  made  to  maintain  the  proper 
speed  irrespective  of  any  voltage  fluctua- 
tions in  the  supply  circuit,  by  having  some 

^5  slip  in  the  magnetic  coupling  18—19 — 20  at 
the  average  electromotive  force  of  the  sup- 
ply circuit,  thus  allowing  the  solenoid  to 
maintain  the  speed  desired  by  diminishing 
or  increasing  the  friction  load.  With  a  series 

^^  wound  motor,  the  action  of  the  magnetic 
coupling  18 — 19 — 20  and  of  the  disk  45, 
which  in  this  case  would  be  of  metal,  will 
be  similar  to  the  mechanism  described  in  my 
copending  application,  except  that  in  the 

^'^  present  invention,  the  effect  of  fluctuations 


in  the  voltage  of  the  supply  circuit  will  be 
corrected  by  the  solenoid  varying  the  fric- 
tion. 

The  disk  supporting  the  coils  of  wire  may 
be  made  of  either  a  metallic  or  a  non-metal- 
lic material.  In  the  case  of  a  non-metallic 
material,  the  necessary  regulation  of  the 
speed  would  be  performed  entirely  by  the 
current  acting  through  the  solenoid  on  the 
friction  disk.  While  in  my  opinion,  a  metal- 
lic disk  is  not  necessary  for  the  successful 
operation  of  the  machine,  I  recommend  its 
use,  since  the  retarding  effect  of  the  eddy 
currents  generated  in  the  disk,  as  described 
in  my  copending  application,  may  be  made 
to  act  in  such  a  manner  as  to  assist  the  action 
of  the  current  generated  in  the  windings. 
This  may  be  done,  for  instance,  by  provid- 
ing the  supporting  disk  with  suitable  cut- 
out portions.  As  the  magnitude  of  the 
counter  torque  due  to  the  friction  of  the 
stylus  on  the  record,  and  that  due  to  the  re- 
action between  the  magnet  and  the  coils  of 
wire,  depends  upon  the  position  of  the  tone 
arm,  the  metallic  disk  supporting  the  coils 
may  be  provided  with  suitable  cut-out  por- 
tions to  be  determined  by  experiment,  thus 
allowing  the  counter  torque  due  to  the  eddy 
currents  generated  in  the  disk  for  various 
positions  of  the  magnet,  to  balance  the 
changes  in  the  counter  torque  enumerated 
above.  In  this  case,  therefore,  the  sole  func- 
tion of  the  solenoid  acting  on  the  friction  disk, 
Avould  be  to  supply  a  f  rictional  counter  torque 
to  compensate  for  the  varying  strength  of 
the  spring.  The  exact  configuration  of  these 
cut-out  portions  would  be  determined  by 
experiment, 

I  have  shown  an  embodiment  of  my  inven- 
tion, but  it  is  clear  that  changes  may  be 
made  therein  without  departing  from  the 
spirit  of  the  invention  as  defined  in  the  ap- 
pended claims. 

I  claim: 

1.  In  a  phonograph  having  a  record  disk, 
a  stylus,  and  means  for  rotating  the  record 
disk,  means  actuated  by  said  first  named 
means  for  producing  an  electromotive  force 
by  electromagnetic  induction,  and  means 
acted  upon  by  the  electric  energy  corre- 
sponding to  the  produced  electromotive 
force,  said  means  operating  to  vary  the 
speed  of  rotation  of  the  record  disk  on  the 
variation  of  the  induced  electromotive  force. 

2.  In  a  phonograph  having  a  record  disk, 
a  stylus,  and  means  for  rotating  the  record 
disk  at  a  constant  linear  velocity  relatively 
to  the  stylus,  means  actuated  by  said  first 
named  means  for  producing  an  electromo- 
tive force  by  electromagnetic  induction,  and 
means  acted  upon  by  the  electric  energy  cor- 
responding to  the  produced  electromotive 
force,  said  means  operating  to  vary  the 
speed  of  rotation  of  the  record  disk  on  the 
variation  of  the  induced  electromotive  force 
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from  that  electromotive  force  produced  cor- 
)'esponding  to  a  constant  linrnr  velocity  of 
the  record  lino  and  stylus  relatively  to  each 
other. 

3.  In  a  phonograph,  the  combination  of 
a  record  medium,  a  medium  coacting  there- 
with, and  members  coacting  with  each  other 
and  in  magnetic  relationship  Avith  each 
other,  with  means  for  changing  the  position 
of  one  of  said  members  relatively  to  the 
other,  upon  the  change  of  the  position  of 
the  coacting  medium  u])on  the  recoi-d 
medium,  means  capable  of  changing  the 
linear  velocity  of  the  record  medium  and  the 

2g  coacting  medium  relatively  to  each  other,  on 
the  change  of  position  of  one  of  said  mem- 
bers relativeh'  to  the  other,  and  means  on 
one  of  the  members  for  inducing  therein 
when  in  magnetic  relationship  with  the 
other  member  an  electromotive  force,  for 
controlling  said  last-named  means. 

4.  In  a  phonograph  having  a  record  disk, 
a  movable  tone-arm,  means  for  moving  the 
record  disk,  a  rotary  member  rotated  with 
the  record  disk,  means  movable  by  the  tone- 
arm,  the  last-named  means  and  rotary  mem- 
ber being  movable  with  respect  to  each  other 
and  being  in  magnetic  relationship  to  each 
other  for  the  purpose  of  regulating  the  speed 
of  the  record  disk,  means  moved  by  the 
rotary  member  for  inducing  therein,  wlien  in 
magnetic  relationship  with  the  other  mem- 
ber, an  electromotive  force,  and  means  for 
utilizing  the  electric  energy  generated,  for 

35  controlling  the  movement  of  the  rotarv 
member  and  record  disk. 

5.  In  a  phonograph  having  a  recoi'd  disk, 
means  for  actuating  the  record  disk,  and  a 
movable  tone-arm,  a  magnet  movable  with 

40  the  tone-arm,  a  coil  of  wire  movable  to  cut 
the  lines  of  force  of  the  magnet  for  gener- 
ating an  electric  current,  means  actuated  by 
said  current,  and  means  actuated  by  said 
last-named   means   and    operating    on    the 

45   means  for  rotating  the  I'ecord  disk. 

6.  In  a  phonograph  having  a  record  disk, 
means  for  actuating  the  record  disk,  and  a 
movable  tone-arm,  a  magnet  movable  with 
the  tone-arm,  a  coil  of  wire  for  cutting  the 

50  lines  of  force  of  the  magnet  for  generating 
an  electric  current,  means  for  moving  the 
coil  of  wire,  means  actuated  bv  said  current. 
and  means  actuated  by  said  last-named 
means  and  operating  on  the  means  for  mov- 

55  ing  the  coil  of  wire. 

7.  In  a  phonograph,  having  a  record  disk 
and  a  stylus,  means  for  rotating  the  record 
disk,  a  magnet,  means  rotating  between  the 
poles  of  the  magnet  and  cutting  the  lines 

60  of  force  of  said  magnet,  the  linear  velocity 
of  said  portion  of  said  means  between  the 
poles  bearing  a  constant  relationship  to  that 
of  the  record  line  and  stylus  for  inducing 
an  electromotive  force  therein  proportion- 

165  ate  to  a  constant  linear  velocity  of  each 


portion  of  the  record  line  as  it  passes  under- 
neath the  stA'his.  and  means  acted  upon  by 
said  electromoti\  e  force  and  operated  by 
any  variation  of  the  electromotive  force 
above  or  below  that  corresponding  to  the  76 
said  constant  linear  velocitv,  for  regulating 
the  record  disk  rotating  means  to  modify 
the  operation  thereof  to  obtain  the  said  con- 
stant linear  A'elocity. 

S.  In  a  phonograph  having  a  record  disk,  75 
and  n;eans  for  moving  the  same,  a  support 
movable  with  tho  record  disk,  a  magnet 
movable  in  respect  to  the  supix)rt  during  its 
I'otntion.  coils  arranged  on  the  support,  mov- 
able between  the  poles  of  the  magnet,  a  com-  SC" 
mutator  connected  with  the  ends  of  the  coils, 
means  operated  by  the  current  taken  from 
the  commutator,  and  a  friction  device  oper- 
ated by  said  means. 

9.  In  a  phonograph  having  a  record  disk,  85 
and  means  for  moving  the  same,  a  support 
movable  with  the  record  disk,  a  magnet  mov- 
able in  respect  to  the  support  during  its 
rotation,  coils  arranged  on  the  support,  mov- 
able between  the  poles  of  the  magnet,  a  com- 
mutator connected  with  the  ends  of  the  coils, 
a  solenoid,  conductors  connected  with  the 
commutator  and  with  the  solenoid,  a  core 
in  the  solenoid,  a  lever  i:)ivotally  supported, 
having  one  end  connected  with  the  core 
of  the  solenoid,  and  connected  with  an  ad- 
justing spring,  a  friction  disk  rotatable  with 
the  support,  and  friction  pads  on  the  other 
end  of  the  lever  from  that  to  which  the  ad- 
justing spring  and  core  is  connected,  for 
exerting  a  varying  pressure  on  the  friction 
disk. 

10.  In  a  ]:)honogra|)h.  the  combination  of 
a  record  medium  having  a  i'ecord  line,  a 
medium  coacting  Avith  said  record  medium, 
the  said  medimns  being  relatively  movable 
to  each  other, a  member  capable  of  having  an 
electromotive  force  induced  therein,  a  sec- 
ond member  in  magnetic  relationship  with 
the  first  member,  the  said  members  being 
relatively  movable  to  each  other  for  produc- 
ing an  electromotive  force  in  the  first  mem- 
ber by  electromagnetic  indnction,  and  means 
transmitting  the  relati^-e  movement  of  the 
mediums  in  respect  to  each  other  to  said 
members,  so  that  the  said  members  cor- 
respond in  their  I'elative  movement  to  the 
I'elative  movement  of  said  mediums,  where- 
by the  electromotive  force  induced  bears  ap- 
proximately the  relationship  to  a  constant 
linear  velocity  of  each  portion  of  the  rec- 
ord line  and  said  coacting  medium  relatively 
to  each  other. 

11.  In  a  phonograph,  the  combination  of 
a  record  medium  having  a  record  line,  a 
medium  coacting  with  said  record  line,  the 
said  mediums  being  relatively  movable  to 
each  other,  members  coacting  with  each 
other  and  in  magnetic  relationship  with 
each  other,  means  on  one  of  said  members 
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for  inducing  therein  an  electromotive  force, 
means  acted  upon  b)'  the  resulting  electric 
energy,  and  operated  by  any  variation 
therein  and  means  operated  by  said  last- 
5  named  means  for  regulating  the  angular 
velocity  of  the  record  medium  on  the  varia- 
tion of  the  induced  electromotive  force  from 
constancy. 

12.    In  a  phonograph,  the  combination  of 

10  a  record  medium  having  a  record  line,  a 
medium  coacting  with  said  record  line,  the 
said  mediums  being  relatively  movable  to 
each  other,  members  coacting  Avith  each 
other    and    in   magnetic   relationship   vpith 

15  each  other,  means  on  one  of  said  members 
for  inducing  therein  an  electromotive  force, 
means   operated   by   the   resulting   electric 


enei'gy,  and  means  operated  by  said  last- 
named  means  for  regulating  the  relative 
linear  velocity  of  the  record  and  coacting  20 
mediums  at  their  coacting  point,  on  the  vari- 
ation of  the  electromotive  force  induced 
from  that  electromotive  force  which  bears 
an  approximately  constant  relationship  to 
the  constant  linear  velocity  of  each  portion  25 
of  the  record  line  and  coacting  medium, 
relatively  to  each  other. 

In  testimony,  that  I  claim  the  foregoing 
as  my  invention,  I  have  signed  my  name  in 
presence  of  two  subscribing  witnesses. 
ALBERT  RUCKGABER. 

Witnesses  : 

C.  P.  GOEPEL, 

G.  Lowe. 
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To  all  whom  it  may  concern: 

Be  it  kftowti  that  I,  Fran*:  H.  AdXms,  a 
citizen  of  the  United  States,  residing  rft 
Cleveland,  in  the  County  of  "Cuyahcrga  and 
5  State  of  Ohio,  have  invented  a  cefrtain  neHv 
and  tisefal  Improvement  iti  Automatic  Brake 
Mechanism  for  P'hoiiographs,  of  -Which  the 
foTlowi^'g  is  a  ful'l,  clea;r,  and  exact 'dfescrip- 
tion. 

10  The  inveftntidn  is  adjiinctive  in  'i^harac'ter 
and  is  especially  adapted  for  use  in  Cotenec- 
tion  with  disk  ph6nogl*aphs,  atid  may  be  ap- 
plied to  any  disk  phonograph  without  i*h- 
v6lvirig  any   change  in   any   part   of  said 

15  phonograph. 

One  object 'of  the  teverttion  is  to  pTovide  a 
cheap  'and  easily  app^lied  device  which  will 
a.'utomtftically  StoJ)  the  phtmograph  when  the 
playing  of  a  record  thereby  has  been  com- 

20  pieM. 

Another  object  is  to  prO'vide  a  stopping  de- 
vice in  a  foi»m  such  thsk  it  "rtiay  be  easily  and 
quickly  adjusted  to  ^rriortn  its  functions 
with  any  record  regardless  of  'the  distance 

25  between  the  center  of  the  recdrd  disk  and 
the  point  tliereon  at  Whidh  the  reproducing 
grooves  "eiid. 

Another  object  is  to  iprovide  a  stopping 
(device  in  a  form  such  that  it  does  n<it  inter- 

30  fere  tvith  putting  a  record  on  or  talking  it 
irqtn  the  phonograph  titrntable. 

The  invention  consists  in  the  construction 
and  combination  of  parts  shown  in  the  draw- 
ing and  hereinafter  described  and  pointed 

35  out  definitely  'in  the  appended  claims. 

In  the  drawing,  Figure  1  is  a  plan  view 
of  the  invention  applied  to  a  phonograph; 
Fig.  2  is  a  bottom  view  of  the  device ;  Fig.  3 
is  a  vertical  section  through  the  outer  :part 

40  of  the  stop  mechanism;  and  Fig.  4  is  an 
elevation  of  the  device  <a)nd  so  much  of  the 
phonograph  as  cooperates  therewith. 

The  application  of  this  invention  to,  fend 
its  use  with,  any  »disk  .phonograph,  does  not 

46  involve  any  change  whatever  in  the  con- 
struction of  the  phonograph  itself,  although 
the  said  invention  is  caused  to  be  oiperated  by 
cei'tain  parts  of  said  'phonograph.  The  .parts 
of  the  phonograph  which  cooperate  with  this 

50  invention  include  the  turntable  3  upon  which 
a  disk  record  4  may  be  supported,  the  tone 
arm  5  which  is  mounted  to  swing  freely  upon 
a  vertical  axis,  and  some  paii;  carried  by  the 
tone  arm,  preferably  the  needle  6.    An  ai^n 

55  10  extends  -horizontally  over  the  turntable 
and  the  disk  reco^'d  thereon  from  one  side 


to  a  poirit  beyond  the  place  4*  at  w'hich  the 
i'ef)'roducing  grooves  on  the  disk  record  will 
end.  A  spring-actuated  brake  le\^r  12  is 
pivoted  on  a  vertical  pivot  adjaceint  to  the  60 
edge  of  the  turntable  and  in  ^uch  position 
thrft  when  released  from  re^raiht  the  brake 
lever,  actuated  by  its  spring  11,  "^vill  swing 
into  engagement  with  the  edge  of  the  ttirn- 
tii'ble  and  thereby  apply  stich  braking  pres-  65 
sure  thereto  as  will  stop  its  rotation. 

In  the  very  simple  construction  shown,  the 
arhi  10  and  the  brake  lever  12  are  integral 
with  each  other  and  aire  pivoted  to  the  upper 
horizontal  atm  13  of  a  'bracket  15,  which  is  70 
a<kapted  to  be  secured  to  a  suitable  part  of 
the  phonograph  case  oi-  cabinet.  A  catch 
leVer  14  is  pivoted  to  the  ntider  side  of  the 
arm  10.  On  the  outer  end  of  this  lever  there 
is  a  finger  14^  wliich  is  adapted  to  enter  a  75 
iiotch  13^  that  is  formed  in  the  arc-shaped 
edge  of  the  said  arm  13.  The  arm  I'O  is  'pro- 
vided near  its  free  end  with  a  longitudinal 
Slot  W\  A  stud  16  is  slidable  in  this  slot 
and  may  be  ^xed  to  the  arm  at  any  point  80 
thereon  within  its  range  of  travel.  In  the 
particular  construction  fehown  the  part  of 
the  stud  which  passes  through  this  slot  is 
threaded  to  receive  a  iiut  17.  By  tightening 
this  nut  the  stud  may  be  secured  to  the  arm  85 
at  any  desired  point  thereon.  A  cam  18  is 
pivoted  to  the  projecting  lower  ■end  of  the 
stud,  and  this  cam  is  always  in  contact  with 
an  edge  of  the  catch  lever  near  the  outer  end 
thereof.  Fixed  to  this  cam  is  a  trip  finger  90 
20  which  projects  into  the  path  of  some  part 
of,  or  attachment  to,  the  swinging  tone  arm 
5.  Preferably  this  finger  projects  into  the 
path  of  the  needle  6. 

The  described  device  operates  las  follows :  95 
When  a  record  disk  4  is  being  put  onto  the 
turntable  the  arm  10  will  be  in  the  position 
indicated  by  dotted  lines  in  Fig.  1  which 
shows  a  part  of  said  ami.     When  the  rec- 
ord disk  is  on  the  turntable  the  arm  will  be  100 
swung  to  position  shown  by  full  lines  in 
said  Fig.  1,  that  is  to  say,  the  position  such 
that  it  extends  over  a  part  of  said  record 
disk.    When  it  reaches  the  required  position 
the  catch  lever  14  will  be  moAJ^ed  by  the  105 
spring  11  so  as  to  push  the  catch  finger  14* 
into  the  notch  13%  and  thereby  the  arm  10 
Avill  be  held  in  the  stated  position.    Then  the 
stud  16  will  be  moved  along  the  arm  10,  as 
required,  to  bring  the  end  of  the  trip  finger  110 
20  directly  over  a  part  of  the  disk  record  on 
whioh    the    non  -  reproducing    grooves    are 
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found.  One  can  readily  see  when  the  trip 
finger  has  been  put  in  the  proper  position, 
because  the  reproducing  grooves  on  the  rec- 
ord present  quite  a  diiferent  appearance 
5  than  the  non-reproducing  spii'al  grooves 
which  are  formed  on  each  record  disk  for 
the  needle  to  travel  in  after  the  record  has 
been  played.  When  this  trip  finger  has  been 
properly  positioned,  the  stud  may  be  fixed 

10  to  the  arm  10  by  screwing  down  the  nut  17. 
As  the  record  is  being  played  the  tone  arm 
will  be  gradually  swung  toward  the  center 
of  the  turntable,  the  needle  G  traveling  in 
the  reproducing  spiral  grooves  of  the  ree- 
ls ord.  Just  as  the  needle  passes  out  of  these 
reproducing  grooves  and  into  the  other  non- 
reproducmg  grooves,  it  will  engage  the  trip 
finger  20  and  move  it  so  that  the  cam  will 
move  the  catch  lever  14  and  thereby  with- 

20  draw  the  catch  finger  li''  from  the  notch 
13*.  Immediately  thereafter  this  arm,  actu- 
ated by  its  spring  11,  will  swing  toward  the 
position  indicated  by  the  dotted  lines  in 
Fig.  1;  and,  of  course,  the  brake  lever  12 

25  will  also  swing  until  its  braking  surface  en- 
gages the  periphery  of  the  turntable  and 
stops  its  rotation. 

In  the  specific  construction  shown  the 
pivot  stud  21  on  which  the  arm  10  is  pivoted 

30  to  the  bracket  arm  13,  extends  down  a  con- 
siderable distance ;  and  the  spring  11,  which 
is  a  spiral  spring,  embraces  it  and  has  one 
end  connected  with  the  bracket  15.  The 
other  end  is  bent  up  so  as  to  engage  the  edge 

35  of  lever  14.    Therefore,  this  one  spring  actu- 
ates both  the  catch  lever  and  the  swinging 
arm  10, — and  this  because  after  the  spring 
has  moved  the  catch  lever  as  far  as  it  will 
.  go  relatively  to  said  arm,  it  will  continue  to 

*0  exei't  its  force  on  the  arm  itself. 

It  is  to  be  understood  that  the  specific  con- 
struction shown,  while  the  best  embodiment 
of  the  invention  known  to  me,  is  merely  one 
specific  form  of  an  invention  which  may  be 

45  embodied  in  many  different  specific  forms. 
The  fundamentally  novel  feature  of  the  in- 
vention is  the  arm  which  extends  over  the 
record  and  carries  a  movable  trip  finger 
which  projects  into  the  j)ath  of  some  part 

50  carried  by  the  tone  arm  of  the  phonograph, 
and  is  adjustable  lengthwise  of  said  arm  so 
that  it  will  be  engaged  and  moved  with  the 
result  of  causing  the  brake  to  set  when  the 
needle  reaches  any  desired  part  of  the  rec- 

55  ord. 

Having  thus  described  my  invention,  what 
I  claim  is: — 

1.  A  stopping  attachment  for  disk-  phono- 
graphs of  the  type  having  a  rotary  turn- 
table and  pivoted  tone  arm,  comprising  in 
combination  a  pivoted  arm  adapted  to  ex- 
tend horizontally  over  a  part  of  a  disk  upon 
the  phonograph  turntable,  a  spring  for 
swinging  said  arm  away  from  said  position, 

^^  restraining  means   preventing   the   spring- 


60 


induced  movement  of  said  arm,  a  brake  for 
stopping  the  phonograph  which  is  moved  in 
the  brake  applying  direction  by  the  spring- 
induced  movement  of  said  arm,  a  trip  finger 
cai'ried  by  said  arm  and  adapted  to  project 
into  the  path  of  a  part  of  the  phonograph 
which  is  carried  by  the  tone  arm  thereof, 
and  means  whereby  the  trip  finger  by  its 
movement  releases  said  arm  from  said  re- 
straining devices. 

2.  A  stopping  attachment  for  disk  phono- 
graphs of  the  type  having  a  rotary  turn- 
table and  pivoted  tone  arm,  comprising  in 
combination  a  pivoted  arm  adapted  to  ex- 
tend horizontally  over  a  part  of  a  disk  upon 
the  phonograph  turntable,  a  spring  foi* 
swinging  said  arm  away  from  said  position, 
restraining  means  preventing  such  spring 
induced  movement,  a  brake  for  stopping  the 
phonograph  which  is  moved  in  the  brake 
applying  direction  by  the  spring  induced 
movement  of  said  arm,  a  trip  finger  which 
is  adjustable  lengthwise  of  said  arm  and 
adapted  to  project  into  the  path  of  a  part  of 
the  phonograph  which  is  carried  by  the 
tone  arm  thereof,  and  means  whereby  the 
trip  finger  by  its  movement  releases  said 
arm  from  said  restraining  devices. 

3.  A  stopping  attachment  for  disk  phono- 
graphs of  the  type  having  a  rotary  turn- 
table and  pivoted  tone  arm,  comprising  in 
combination  a  pivoted  arm  adapted  to  ex- 
tend horizontally  over  a  part  of  a  disk  rec- 
ord upon  the  phonograph  turntable,  a 
bracket  arm  to  which  said  arm  is  pivoted, 
which  bracket  arm  is  provided  with  an  arc- 
shaped  edge  in  which  there  is  a  notch,  a 
catch  lever  pivoted  to  said  arm  and  having 
a  finger  adapted  to  enter  said  notch,  a  cam 
pivoted  to  said  arm  in  position  to  engage 
with  said  catch  lever,  a  trip  finger  connected 
with  said  cam  and  adapted  to  project  into 
the  path  of  a  part  of  the  phonograph  which 
is  supported  on  the  swinging  tone  arm  there- 
of, a  spring  acting  to  swing  said  arm  away 
from  its  initial  position  and  a  brake  adapted 
to  be  operated  by  the  spring-induced  move- 
ment of  said  arm,  for  stopping  the  phono- 
graph. 

4.  A  stopping  attachment  for  disk  phono- 
graphs of  the  type  having  a  rotary  turntable 
and  pivoted  tone  arm,  comprising  in  combi- 
nation a  pivoted  arm  adapted  to  extend 
horizontally  over  a  part  of  a  disk  record 
upon  the  phonograph  turntable,  a  bracket 
arm  to  which  said  arm  is  pivoted,  which 
bracket  arm  is  provided  with  an  arc-shaped 
edge  in  which  there  is  a  notch,  a  catch  lever 
pivoted  to  said  arm  and  having  a  finger 
adapted  to  enter  said  notch,  a  cam  pivoted 
to  said  swinging  arm  on  a  pivot  which  is 
adjustable  lengthwise  of  the  arm,  a  trip  fin- 
ger connected  with  said  cam  and  adapted  to 
project  into  the  path  of  a  part  of  the  phono- 
graph which  is  supported  on  the  swinging 
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tone  arm  thereof,  a  spring  acting  to  swing 
said  arm  away  from  its  initial  position,  and 
a  brake  adapted  to  be  operated  by  the  spring 
induced  movement  of  said  arm  for  stopping 
5  the  phonograph, 

5.  A  stopping  attachment  for  disk  phono- 
graphs of  the  type  having  a  rotary  turntable 
and  pivoted  tone  arm,  comprising  in  combi- 
nation a  pivoted  arm  adapted  to  extend  hori- 

10  zon tally  over  a  part  of  a  disk  record  upon 
the  phonograph  turntable  and  a  brake  arm 
rigidly  fastened  to  said  swinging  arm,  a 
spring  acting  upon  said  arm  to  swing  it 
away  from  the  position  stated  and  to  a  po- 

16  sition  such  that  the  brake  arm  will  engage 
with  the  periphery  of  the  turntable,  means 
i-estraining  said  arm  from  moving  in  the 
direction  which  it  is  impelled  to  move  by 
said  spring,  and  a  trip  finger  carried  by 

20  said  arm  and  adapted  to  project  into  the 
path  of  a  part  which  is  carried  by  the 
swinging  tone  arm  of  the  phonograph,  and 
means  whereby  the  movement  of  said  trip 
finger   will    disconnect   the   swinging    ann 

25  from  said  restraining  devices. 


6.  A  stopping  attachment  for  disk  phono- 
graphs of  the  type  having  a  I'otary  turntable 
and  pivoted  tone  arm,  comprising  in  com- 
bination a. fixed  bracket  adapted  to  be  lo- 
cated outside  of  said  turntable  and  having  a 
horizontal  arm  whose  edge  is  arc-shaped 
and  is  formed  with  a  notch,  a  spi'ing  actu- 
ated ai-m  pivoted  to  said  bracket  arm,  a 
brake  fixed  to  said  pivoted  arm,  a  spring 
actuated  catch  lever  mounted  on  said  swing- 
ing arm  and  provided  with  a  finger  adapted 
to  enter  said  notch,  a  cam  stud  carried  by 
and  adjustable  along  said  swinging  arm,  a 
cam  pivoted  on  said  stud  in  position  to  en- 

fage  a  part  of  said  catch  lever,  and  a  trip 
nger  fixed  to  said  cam  and  extended  there- 
from to  a  position  such  that  it  may  be  en- 
gaged and  operated  by  some  part  fixed  to 
the  tone  arm  of  the  phonograph. 

In  testimony  whereof,  I  hereunto  affix  my  45 
signature  in  the  presence  of  two  witnesses. 
FRANK  H.  ADAMS. 
Witnesses : 

E.  L.  Thurston, 
A.  J.  Hudson. 
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To  all  icJcc/in  it  may  voncern: 

Be  it  knoAvn  that  I,  Hemry  C.  Bullis,  a 
citizen  of  the  United  States,  residing  at  Red- 
wood Falls,  in  the  county  of  Eedwood  and 
5  State  of  Minnesota,  have  invented  certain 
new  and  useful  Improvements  in  Methods 
of  Producing  Magnetic  Sound-Eecords  for 
Talking- Motion-Picture  Films,  of  which  the 
following  is  a  specification. 

10  This  invention  relates  to  the  general  sub- 
ject of  acoustics  and  has  special  reference 
to  a  process  for  producing  a  sound  record 
that  is  particularly  adapted  to  be  utilized  in 
connection  with  motion  picture  films. 

15  As  is  well  known,  various  efforts  have  been 
made  to  produce  the  so-called  talking  mo- 
tion pictures,  the  most  common  and  widely 
known  method  being  the  combination  of  the 
motion  picture  and  mechanical  talking  ma- 

20  chine.  However,  great  difficulty  has  been 
experienced  in  properly  synchronizing  these 
two  separate  instrumentalities  to  obtain  a 
perfect  synchronism  and  syntonism  between 
the  pictures  and  speech  sounds  belonging 

^i  thereto,  and  therefore  an  entirely  electrical 
method  lias  been  sought  whereby  the  sound 
record  could  be  recorded  simultaneously 
with  the  taking  of  the  pictures,  and  also 
iranshited    simultaneously    with    projecting 

30  tiiereof.  Accordingiv,  after  much  experi- 
menting, a  method  of  this  general  character 
was  evolved  and  in  attaining  the  desired 
end,  the  variations  in  the  intensity  of  light 
produced  by  a  "  talking  arc "  were  photo- 

35  graphed  on  a  continuously  moving  film  by 
means  of  suitable  lenses.  After  being  de- 
veloped, the  I'esulting  photogram  was  passed 
between  a  source  of  light  and  a  selenium 
cell  included  in  a  reproducing  circuit,  where- 

40  by  light  rays  of  varying  intensity  were 
caused  to  fall  on  the  cell  and  thereby  vary 
its  electrical  resistance.  Thus,  with  the  aid 
of  suitable  electrical  and  sound  magnifying 
devices  included  in  the  cell  circuit,  the  record 

45  on  the  film  strip  was  translated  into  audible 
speech  sounds.  Although  this  method  of 
producing  the  so-called  talking  pictures 
eliminated  many  of  the  objections  incident  to 
the  combination  of  the  sepai'ate  mechanical 

00  instruments  above  mentioned,  it  has  not,  for 
various  practical  reasons,  come  into  com- 
mercial use.  One  of  the  most  pronounced 
objections  to  this  latter  method  as  heretofore 
l)ractised.  is  due  to  the  fact  that  it  is  diffi- 

56  cult  to  provide  suitable  mechanical  devices 


Avhereby  the  sound  and  pictures  may  be  ac- 
curately recorded  on  the  same  film,  since  the 
pictures  must  be  recorded  on  an  intermit- 
tently moving  portion  of  the  film,  while  the 
sound  record  is  made  on  a  continuously  eo 
moving  portion.  Therefore,  I  have  found 
that  it  is  more  practical  as  set  forth  in  my 
copending  application  Serial  No.  G7,087  filed 
Dec.  15,  1915,  to  record  the  sound  and  pic- 
ture on  separate  films  which  move  in  syn-  65 
chronism  and  have  suitable  registering 
means  recorded  thereon,  whereby  they  may 
be  readily  matched  to  attain  the  result  of 
producing  the  pictures  and  their  correspond- 
ing speech  sounds  simultaneously.  This  70 
two-film  method  not  only  renders  the  attain- 
ment of  the  ultimate  object  in  a  commer- 
ciallj^  practical  manner,  with  the  use  of  a 
selenium  cell  to"  translate  the  sound  record, 
but  at  the  same  time  makes  possible  the  use  75 
of  an  entirely  new  and  different  method  of 
reproducing  the  sounds.  That  is  to  say,  by 
having  the  films  separate,  but  capable  of 
being  readily  matched  in  proper  relation,  it 
is  possible  to  utilize  the  sound  record  made  80 
on  a  film  by  the  apparatus  shown  in  my  co- 
{)ending  application  aforesaid  to  form  an- 
other sound  record  that  may  be  magnetically 
translated  instead  of  by  the  use  of  an  elec- 
trical cell  such  as  heretofore.  In  other  85 
words,  I  propose  to  use  the  film  containing  a 
sound  record  produced  by  the  result  of  pho- 
tographing varying  intensities  of  light  as  a 
master  negative  for  making  sound  films  hav- 
ing metallic  sound  images  thereon  corre-  90 
sponding  in  magnetic  permeability  to  the 
varying  light  striations  on  the  master  film. 
^Vccordingly,  it  will  be  apparent  that  the 
present  novel  method  has  in  view  the  utili- 
zation of  a  master  photographic  negative  95 
film  for  producing  a  positive  metallic  sound 
record  film,  which  may  be  readily  translated 
by  being  passed  between  the  poles  of  an  elec- 
tromagnetic inductive  device  which  is  in- 
cluded in  an  electric  circuit  with  suitable  100 
means  for  amplifying  and  transmitting  the 
speech  sounds. 

A  further  and  more  specific  object  of  the 
present  method  is  to  utilize  a  source  of  sound 
controlled  light  which  will  produce  a  nega-  106 
tive  that  may  be  used  for  printing  without 
making  a  reversed  image.  In  other  words, 
it  is  proposed  to  make  a  negative  which  may 
be  used  direct  to  print  its  sound  image  on  a 
film  having  thereon  a  sensitized  gelatinous  no 
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coating  carrying  a  finely  divided  metallic 
substance  in  suspension,  and  which  becomes 
fixed  in  a  series  of  images  corresponding  to 
the  light  striations  on  the  original  negative 
5  or  master  film  to  provide  a  plurality  of 
transverse  lines  of  metallic  material  of  vary- 
ing magnetic  permeability. 

Although  the  present  method  may  be  car- 
ried out  in  various  ways,  and  hj  any  con- 

10  venient  means,  one  form  of  apparatus  is 
illustrated  in  the  accompanying  drawings 
wherein — 

Figure  1  is  more  or  less  diagrammatic 
view  of  the  means  employed  for  making  the 

15  photographic  light  record  of  master  nega- 
tive of  the  sound  Avaves.  Fig.  2  is  a  detail 
sectional  view  taken  on  the  line  3 — 3  of 
Fig.  1  showing  diagrammatically  the  device 
used  for  producing  varying  flashes  of  light 

20  corresponding  to  the  varying  volume  or  in- 
tensity of  the  sound  waves.  Fig.  3  is  a 
detail  view  of  a  portion  of  the  film  strip  hav- 
ing thereon  the  photogram  resulting  from 
the  first  step  performed  in  the  apparatus  of 

25  Fig.  1.  Fig.  4  is  a  detail  view  of  a  portion 
of  a  film  strip  having  thereon  a  sensitized 
gelatinous  coating  containing  a  finely  di- 
vided hietallic  material  in  suspension,  and 
which  is  used  as  a  base  on  which  to  print  the 

30  negative  master  record.  Fig.  5  is  an  en- 
larged cross  sectional  view  on  the  line  5 — 5 
of  Fig.  4.  Fig.  6  is  a  view  illustrating  the 
second  step  of  the  present  method,  wherein 
the  photogram   strip   shown   in   Fig.   3   is 

35  placed  upon  the  surface  of  the  sensitized 
coating  on  the  strip  shown  in  Fig.  4  for 
printing.  Fig.  7  is  a  detail  plan  view  of  a 
portion  of  the  magnetic  strip  having  the 
sound  image  printed  thereon.     Fig.  8  is  a 

40  detail  sectional  Adew  on  the  line  8 — 8  of  Fig. 
7.  Fig.  9  is  a  view  illustrating  the  third 
step  of  the  method  which  involves  the  at- 
taching of  a  permanent  film  strip  to  the 
sound  images  hardened  by  the  action  of  light 

45  on  the  sensitized  coating.  Fig.  10  is  a  lon- 
gitudinal sectional  view  of  the  parts  shown 
in  Fig.  9.  Fig.  11  is  a  detail  plan  view  of 
the  final  metallic  sound  I'ecord.  Fig.  12  is 
a  longitudinal  sectional  view  on  the  line 

50  12—12  of  Fig.  11.  Fig.  13  is  a  detail  view  of 
a  type  of  magnetic  inductive  device  for  trans- 
lating the  sound  recorded  on  the  strip  in 
Figs.  12  and  13.  Fig.  14  is  a  front  elevation 
of  the  apparatus  shown  in  Fig.   13,   and 

55  also  illustrating  how  the  picture  strip  made 
concurrently  with  the  photogram  strip^  may 
be  reproduced  along  with  the  magnetic 
sound  record  strip.  Fig.  15  is  a  top  plan 
view  of  the  construction  shown  in  Fig.  13 

80  with  the  tallring  circuit  diagrammatically 
indicated. 

Similar  reference  characters  designate  cor- 
responding parts  throughout  the  several  fig- 
ures of  the  drawings. 

05       A  novel  feature  of  the  present  method  in- 


volves the  making  of  a  master  negative  in 
the  form  of  a  photogram  record  film,  which 
is  a  photographic  record  of  different  inten- 
sities of  light,  caused  by  the  inductive  effect 
of  .a  microphone  circuit  reacting  upon  a  nor-  ^q 
mally  fixed  light  circuit.  In  other  words, 
it  is  proposed  to  produce  a  sound  record  film 
by  means  of  a  flash  lamp  inductively  coupled 
with  a  microphone  circuit,  so  that  the  light 
flashes  from  the  lamp  will  be  inversely  re-  75 
lated  to  the  sound  waves.  The  sound  record 
thus  produced  on  the  negative  assumes  the 
form  of  a  plurality  of  transverse  lines  ex- 
tending entirely  across  the  strip,  the  same 
being  of  different  intensity  and  varying  in  gQ 
width,  and  hereinafter  referred  to  as  stria- 
tions. After  the  master  negative  is  made,  it 
is  developed  and  utilized  for  the  making  of 
a  metallic  sound  record,  which  latter  is  pref- 
erably carried  on  a  film  strip  of  the  type  35 
usually  emploj^ed  in  motion  picture  ma- 
chines. Thus,  it  v.ill  be  apparent  that  the 
present  sound  record  is  especially  adapted 
to  be  combined  with  the  usual  picture  strip 
to  produce  the  so-called  talking  motion  pic-  9Q 
tures. 

Although  the  several  steps  of  the  present 
method  involving  the  novel  features  set 
foi'th  may  be  attained  through  the  use  of 
various  suitable  instrumentalities,  I  have  95 
illustrated  one  form  of  apparatus  in  the  ac- 
companying drawings,  and  to  this  end,  I 
preferably  utilize  a  recording  apparatus  sim- 
ilar to  that  shown  in  my  co-pending  appli- 
cation, Serial  No.  67,087,  filed  Dec.  15,  1915.  ^qq 
As  illustrated  in  Figs.  1  and  2  of  the  present 
case,  tlie  said  recording  apparatus  is  desig- 
nated in  its  entirety  by  the  reference  charac- 
ter M,  and  includes  suitable  reeling  devices 

I  and  2  for  passing  both  a  picture  strip  3  105 
and  photogram  strip  4  respectively  before 

a  picture  recording  lens  device  6  and  a  sound 
recoi-ding  device  6  which  includes  a  varying 
source  of  light  7.  The  reeling  devices  8  and 
9  carry  a  film  sti-ip  10  for  recording  on  no 
both  the  picture  strip  3  and  photogram  strip 
4  suitable  marks  of  identification  as  de- 
scribed in  my  application  aforesaid,  whereby 
the  two  strips  may  be  readily  matched. 

Referring  more  particularly  to  the  photo-  n^ 
gram  sti'ip  4  which  is  transferred  from  the 
upper  reel  1  to  the  lower  reel  2  along  with 
the  picture  strip  3.  it  will  be  seen  that  the 
same  ma}'^  be  passed  before  a  source  of  light 

II  for  printing  thereon  suitable  identifica-  io(^^ 
tion  marks,  and  is  then  passed  before  the 
relatively  narrow  horizontally  disposed  slot 

12  of  the  sound  recording  device  6  to  receive 
the  light  flashes  focused  through  the  slit  by 
means  of  a  concentrating  lens  13.  In  this  12? 
sound  recording  device  6,  the  source  of  re- 
cording light  is  preferably  a  relatively  long 
electric  lamp  which  is  disposed  longitudi- 
nally of  the  interior  of  the  casing  of  the  de- 
vice, so  that  the  single  tungsten   filament  j;;e 
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thereof  may  be  parallel  with  the  slot  12. 
This  lamp  is  a  part  of  a  lamp  circuit  desig- 
nated as  14  and  including  a  source  of  elec- 
trical energy  15,  and  under  normal  condi- 
tions, the  flow  of  current  in  the  circuit  is 
such  that  the  filament  of  the  lamp  gives  a 
steady,  bright  gloAv.  The  circuit  14  in  which 
the  sound  controlled  flash  lamp  7  is  ar- 
ranged, has  a  portion  thereof  forming  one 
winding  of  an  induction  coil  16,  another 
\\  ii'ding  of  which  is  formed  by  a  portion  of 
the  micro))hone  circuit  17.  This  latter  cir- 
cuit includes  a  soui'ce  of  electrical  energy  19 
and  a  plurality  of  microphones  20,  and  as 
will  be  apparent,  is  inductively  coupled  with 
the  light  circuit  11. 

Xow,  in  the  present  device,  where  it  is  de- 
sired to  make  a  negative  sound  record  in 
which  the  most  transparent  striations  repre- 
bf'ut  tlic  viiriations  in  sound  and  the  darkest 
re])resent  silent  or  relatively  silent  inter- 
\;i!s,  it  is  necessary  that  the  result  of  the  in- 
(l^cti^■e  effect  of  the  current  in  the  micro- 
ph'iiie  circuit  upon  the  current  in  the  lamp 
circuit  shall  be  of  such  a  nature  as  to  oppose 
the  flow  of  current  in  the  lamp  circuit.  In 
other  words,  the  current  in  the  coil  of  the 
microphone  circuit  must  work  in  opposition 
to  the  current  in  the  coil  of  the  lamp  circuit 
to  produce  an  inductive  resistance  to  the 
flow  of  the  current  in  the  lamp  cii-cuit.  This 
efl:'ect  is  just  the  opposite  to  that  required 
where  it  is  necessary  to  increase  the  amount 
of  light  gi\en  off  by  the  filament  of  the 
lamp  in  tiie  lamp  circuit,  as  is  necessary  in 
the  CRse  where  the  negative  is  made  for  pro- 
duction by  means  of  a  selenium  cell,  as  set 
forth  in  my  coper.ding  application  hereinbe- 
fore mentioned.  These  microphones  20 
aboAc  referred  to  may,  of  course,  be  ar- 
ranged in  any  desirable  location,  and  when 
receiving  sounds  that  are  to  be  recorded 
•\ary  the  resistance  in  the  microphone  cir- 
cuit, Avliich  by  induction  produces  a  reactive 
ett'ect  u]ion  the  cui'rent  normally  flowing 
through  tlie  circuit  14  so  that  the  filament  of 
the  lamp  varies  in  its  brightness  in  accord- 
ance Avith  the  inductive  lesistance  imposed 
by  the  microphone  circuit  upon  the  lamp 
circuit.  That  is  to  say,  the  induction  coil 
coupling  lietMcen  the  light  circuit  and  the 
microiihone  circuit  causes  the  lamp  to  flash 
dimly  for  loud  sound  waves,  and  vice  versa 
with  a  cori'csponding  graduated  relation  be- 
tween the  light  flashes  and  the  sound  waves 
for  tones  between  these  two  extremes.  This 
has  the  effect  of  photographing  a  light  or 
transparent  striation  on  the  negative  film 
for  huid  tones  and  vice  versa,  Avith  the  result 
that  Avhen  the  positive  film  is  finally  de- 
veloped, the  sound  striations  will  corre- 
spond in  amplitude  oi-  character  to  the  origi- 
nal bound  AvaA'cs.  In  other  Avords,  the  nor- 
mal bright  light  of  the  lamp  representing  a 
silent  interval  v  ill  prodncc  the  darkest  stria- 


tions on  the  negative  master  film,  while  the 
weaker  flashes  representing  the  sounds  Avill 
produce  a  more  transparent  striation.  Thus, 
by  the  use  of  this  t.ype  of  light  Avhich  is  in- 
ductively coupled  Avith  the  microphone  cir-  yc 
cuit.  it  is  possible  to  produce  what  may  be 
termed  a  "positive"  negative  light  record. 
That  is  to  say,  the  light  record  made  by  this 
means  may  be  used  to  directly  print  the  per- 
manent metallic  sound  record  without  the  75 
intermediate  step  of  making  a  I'eA'ersed  im- 
iige  film.  Heretofore,  it  has  been  necessary 
to  first  inaJce  a  negati\e  light  record,  then 
make  a  reversed  image  negative,  Avhereby  the 
proper  sound  striations  might  be  reproduced  80 
in  printing  duplicates,  but  this  is  entirely 
eliminated  with,  the  present  type  of  flash 
lamp.  Accordingl}',  from  the  foregoing,  it 
will  be  clear  that  the  fir.st  step  of  the  present 
process  consists  in  making  a  "positive"  8i 
master  negative  light  record  film,  by  means 
<.f  a  flash  lam))  arranged  in  a  light  circuit 
Avhich  is  inductively  coupled  vsith  a  micro- 
phone circuit,  ;;nd  then  developing  the  strip 
to  defijie  the  .sound  inuige.  The  film  will  90 
then  appear  substantially  as  shoAvn  in  Fig.  3 
of  tlie  drawings,  Avherein  it  will  be  obserA'ed 
that  the  souu'l  is  recorded  in  a  plurality  of 
striations  of  \arying  width  and  intensity 
extending  transversely  across  the  f ull  Avidth  Sc 
of  the  body  of  the  film,  the  marginal  edges 
4''  beirig  provided  with  the  usual  traction 
openings,  and  also  as  indicated  in  this  fig- 
ure, the  darkest  or  most  intense  striations  a 
represent  the  relati\ely  silent  intervals  be-  100 
tween  the  rapidly  recurring  lighter  stria- 
tions 7>  which  represent  the  different  quali- 
ties of  recorded  sounds. 

In  Figs.  4  and  5  of  the  draAvings,  there  is 
shoAvn  Avhat  may  be  termed  a  temporary  film  ICj 
strip  designated  as  21,  and  having  its  l)ody 
l)ortion  proA'ided  Avith  a  sensitized  gelati 
nous  coating  22  containing  finely  divide*! 
metallic  material  in  suspension.  Although 
various  kinds  of  coating  composition  may  be 
successfully  adapted  for  this  purpose,  a 
simple  and  practical  coating  composition  is 
an  emulsion  of  gum  bichi'tmiate  containing 
finely  divided  iron  particles  or  other  suitable 
para  magnetic  material,  held  in  .suspension 
thei'ein. 

The  next  step  in  this  novel  method  is 
shown  in  Fig.  6  of  the  draAvings,  Avherein 
this  temporary  strip  21  having  thereon  the 
sensitized  gelatinous  coating  has  laid  upon  it 
the  photogram  film  4.  The  light  record  of 
the  film  4  is  then  printed  on  the  sensitized 
coating  22  Avhereby  the  light  record  is  con- 
^•erted  into  a  sound  record  on  the  temporary 
film  by  hardening  the  gelatin  in  all  places 
where  the  light  penetrates  as  indicated  in 
Fig,  7.  That  is  to  say.  Avheu  the  images  of 
the  strip  4  are  printed  on  the  coating  22  the 
light  Avill  penetrate  more  or  less  all  of  the 
transpaient    and    nearly    transparent    stria- 
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tions  h  on  the  film  4  which  represent  sounds 
of  varying  qualit}'  and  pitch.  Thus,  there  is 
printed  on  the  coating  22  of  the  temporary 
strip  21  a  metallic  sound  record  h'  corre- 
sponding iu  magnetic  permeability  to  the 
amplitude  or  character  of  the  original 
sound  waA'es  as  indicated  by  the  light  stria- 
tions.  As  Vv-ill  appear  more  clearly  by  a  sec- 
tional A'iew  taken  on  the  line  8 — 8  of  Fig.  7 
\Yhere  the  sound  striations  were  the  lightest 
on  the  negative,  tlie  gelatinous  coating  con- 
taining the  miignetic  material  becomes 
liardened  to  the  greatest  depth,  while  in 
places  where  the  sound  striations  are  rela- 
tively small,  the  light  striations  on  the  nega- 
tiA'c  were  the  darkest,  thus  representing 
Aveaker  sounds.  Thus,  the  entire  surface  of 
the  gelatinous  coating  becomes  hardened  to 
a  more  or  less  greater  depth  accordhig  to  the 
degree  or  intensity  of  the  light  admitted  by 
the  photogram  film  ;luring  the  printing 
process.  The  heavy  portions  h'  of  Fig.  8 
represent  the  portions  of  the  magnetic  coat- 
ing hardened  by  the  light,  thus  lea^-ing  the 
coating  beneath  the  heavy  portions,  and  next 
to  the  tempoviiry  film  strip  21  in  a  relatively 
soft  condition.  Thus,  should  tliis  magnetic 
strip  be  subjected  to  a  bath  for  removing  the 
soft  or  unhardened  gelatin,  it  Avill  be  ap- 
parent that  the  harclened  or  set  gelatinous 
portions  would  be  practically  v\-ithout  any 
support.  Therefore,  in  order  to  preserve  the 
entire  sound  record  made  by  printing  the 
light  photogram  on  the  sensitized  gelatinous 
coating,  it  is  necessary  to  provide  the  metal- 
lic record  vrith  a  permanent  backing,  and 
this  must  be  acomplished  prior  to  subjecting 
the  sensitized  temporary  film  strip  to  the 
bath  above  referred  to.  Accordingly,  to  pro- 
A'ide  a  permanent  support  or  backing  for  the 
hardened  sound  record  material,  the  surface 
thereof  has  applied  thereto  a  permanent  car- 
rier strip  23.  This  third  step  is  illusti-ated 
in  Fig.  9  of  the  draAvings  av herein  it  Avill  be 
observed  that  the  strip  21  having  the  mag- 
netic coating  22  has  impressed  on  the  face 
of  the  hardened  metallic  record  material,  tlie 
permanent  record  strip  23  wliich  carries  on 
one  side  thereof  an  adhesiAc  substance  2-i 
that  securely  grips  and  adheres  to  all  of  the 
liardened  metallic  striations,  as  shoAvn  in 
Fig.  10.  The  comj^osite  structure  shoAvn  in 
the  latter  figiire  is  then  subjected  to  a  suit- 
able bath  Avhereby  soft  portions  of  the  gela- 
tin are  removed,  and  the  temporary  film  is 
removed  or  stripped,  tlius  leaA^ing  an  ir- 
regidar  surface  s  of  inagnetic  material  per- 
manently" secured  to  the  film  strip  23.  as 
shoAvn  in  Figs.  11  and  12.  After  the  per- 
manent magnetic  record  film  strip  is.  thus 
produced,  it  may  be  then  translated  by  being- 
passed  betAveen  the  poles  of  a  suitable  elec- 
tromagnetic deA'ice  25,  such  for  instance  as 
sliown  in  Figs.  13.  14,  and  15  of  the  draAV- 
ings.    In  these  figures,  the  references  20 — 20 


designate  the  opposite  pole  pieces  of  a  mag- 
net device  which  may  be  of  the  electromag- 
netic type  or  permanent  type  as  shoAvn  and 
having  the  coils  28  and  29  Avhich  are  in- 
cluded in  an  electric  circuit  30.  (Fig.  15).  /§ 
This  circuit  also  includes  a  source  of  elec- 
trical energy  31,  and  suitable  sound  ampli- 
fying devices  designated  generally  as  32,  and 
a  loud  speaking  telephone  device  33.  Ac- 
cordingl}-,  it  will  be  apparent  that  the  metal-  7.5 
lie  sound  record  produced  in  accordance 
with  the  steps  of  the  foregoing  method  may 
be  utilized  together  Avith  the  motion  picture 
film,  as  shoAvn  in  Fig.  14  to  produce  the  so- 
called  talking  pictures,  the  speech  sounds  80 
corresponding  to  each  picture  being  trans- 
lated according  to  the  Avell  knoAvn  tele- 
grapho phone   principle. 

Even    though    the    translation    of    these 
speech  sounds  is  accomplished  by  the  tele-  85 
graphophone    principle,    the    sound    record 
produced  by  the  present  method  possesses 
many  points  of  superiority  and  many  advan- 
tages over  the  usual  steel  wire  strip  common 
to   the   telegraphophone   method.     One   of  90 
these  advantages  is  that  it  is  possible  to 
place  the  sound  record  on  a  film  strip  which 
is  of  the  same  character  as  the  picture  strip, 
Avhereby    the   sound   record   strip   may   be 
moved  through  a  standard  type  of  motion  95 
picture  machine  along  Avith  the  usual  pic- 
ture film.     Another  advantage  is  that  the 
magnetic   sound    record   produced   by   this 
method  is  much  more  enduring  than  a  rec- 
ord made  upon  a  steel  Avire  or  strip,  since  it  100 
is  difficult  for  the  latter  to  hold  its  magnet- 
ism for  any  length  of  time,  Avhile  accord- 
ing to  the  present  method  each  sound  stria- 
tion  contains  exactly  the  same  amount  of 
metallic  material  at  all  times  that  is  origi-  105 
nally    given    to    it    by    the    light    passing 
through  the  photogram  negative. 

From  the  foregoing,  it  is  believed  to  be 
apparent  that  the  present  novel  method  es- 
sentially consists  in  making  a  light  photo-  11 ' 
gram  of  sounds  of  varying  equality  and  pitch 
by  means  of  a  flash  lamjD  arranged  in  a  cir- 
cuit which  is  inductively  coupled  Avith  the 
microphone    circuit.      The    resulting    light 
photogram  is  then  developed  and  used  as  a   il? 
"positive"    master    negative    for    printing 
uipon  a  temporary  film  strip  having  thereon - 
a  sensitized   gelatinous  coating  containing 
finely    divided    magnetic  material.      The 
Ijrinting  of  the  photogram   on  this  sensi-  120 
tized  gelatinous  coating  thus  produces  a  se- 
ries of  hardened  gelatinous  metallic  stria- 
tions corresponding  in  magnetic  permeabil- 
ity to  the  intensity  of  the  light  striations  of 
the  photogram.    Prior  to  subjecting  the  tern-   125 
porary  film  strip  having  thereon  the  metallic 
sound   record   to    a    suitable    photographic 
bath,  the  same  has  secured  to  its  face  on 
Avhich   the    striations    occur,    a    pei'manent 
Hlin   stri]i  Avherel)y  all  parts  of  the  gelati-   130 
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nous  coating  not  hardened  l>y  the  action  of 
light  will  be  washed  away  from  the  perma- 
nent sound  record  strip  while  the  metallic 
sound  striations  will  be  secured  thereto. 
After  the  sound  record  is  thus  produced  on 
the  permanent  film  strip,  it  may  be  trans- 
lated by  suitable  electro-magnetic  devices 
along  with  the  projection  of  an  accompany- 
ing picture  strip  to  produce  the  so-called 
talking  motion  pictures. 
I  claim : 

1.  A  method  of  photographing  sound  rec- 
ords on  a  sensitized  record  medium  which 
consists  in  flashing  thereon  light  beams,  and 

15  causing  said  light  beams  at  the  source  to 
be  inversely  varied  in  intensity  by  the  sound 
waves  to  be  recorded. 

2.  A  method  of  photographing  sound  rec- 
ords on  a  sensitized  record  medium  which 

-0  consists  in  flashing  light  beams  thereon  in  a 
series  of  transverse  striations,  and  causing 
said  light  beams  at  the  source  to  be  in- 
versely varied  in  intensity  by  the  soun'd 
waves  to  be  recorded. 

-•''  3.  A  method  of  producing  sound  records 
which  consists  in  photographicallj'  produc- 
ing a  positive  negative  master  record  of 
sound  controlled  light  flashes  which  are  in- 
versely related  to  the  sounds,  then  printing 

30  the  said  master  negative  on  a  sensitized  sur- 
face containing  finely  divided  metallic  ma- 
terial in  suspension,  and  subsequently  re- 
moving all  of  said  sensitized  coating  not 
hardened  by  printing  the  master  negative  on 
'   said  sensitized  surface. 

4.  A  method  of  producing  sound  records 
which  consists  in  producing  a  photogram 
record  of  sound  controlled  light  flashes 
which  are  inversely  related  to  the  sound 
waves,  then  printing  said  photogram  record 
on  the  sensitized   coating  of  a   temporary 
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film  strip,  then  providing  the  printed  sen- 
sitized surface  with  a  permanent  backing 
strip,  and  subsequently  removing  all  of  the 
sensitized  coating  not  hardened  in  the  print- 
ing step  and  also  stripping  the  temporary 
film  strip  from  the  permanent  backing. 

5.  A  method  of  producing  sound  records 
which  consists  in  producing  a  jihotogram 
record  of  sound  controlled  light  flashes  50 
which  are  inversely  related  to  the  sound 
waves,  then  printing  said  photogram  record 
directly  on  a  sensitized  metallic  coating  car- 
ried by  a  temporary  film  strip,  then  attach- 
ing a  permanent  backing  strip  to  the  har- 
dened surface  of  the  sensitized  metallic 
coating,  and  subsequently  removing  all  of 
the  sensitized  coating  not  hardened  in  the 
printing  step,  and  also  stripping  the  tempo- 
rary film  strip  from  the  permanent  backing. 

6.  A  method  of  producing  sound  records 
which  consists  in  producing  a  photogram 
record  of  sound  controlled  light  flashes 
which  are  inversely  related  to  the  sound 
Avaves,  then  printing  said  photogram  record 
directly  on  a  sensitized  metallic  coating  car- 
ried by  a  temporary  film  strip  to  produce 
a  series  of  transverse  hardened  metallic 
striations  corresponding  in  magnetic  per- 
meability to  the  sounds  as  reflected  in  light 
images  on  the  photogram  strip,  then  adhe- 
sively attaching  a  permanent  film  strip  to 
the  hardened  metallic  striations,  and  sub- 
sequently removing  the  sensitized  metallic 
coating  not  hardened  by  the  printing  step, 
and  also  removing  the  temporary  film  strip. 

In  testimony  Avhereof  I  hereunto  affix  my 
signature  in  the  presence  of  a  witness. 


Witness : 

Emory  L. 


HENRY  C.  BULLIS. 


Groff. 


55 


60 


65 


70 


75 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing:  the  "Commissioner  of  Patents 

Washington,  D.  C." 


APPARATUS  FOR  PHONOGRAPH  KIHETOSCOPES, 

#1,213.176 H.A.Fessanden, 

Patented -January  23rd,  1917. 
.Piled-Jtme  27th,  1916. 


1,213,176. 


R.  A.  FESSENDEN. 
APPARATUS  FOR  PHONOGRAPH  KINETOSCOPES, 

APPLICATION    FILED  JUNE  2r,   1916. 

Patented  Jan.  23, 1917. 


Y7^ 


^^ 


j=^  J<f 


fj 


6  6 


y£ 


y/ 


//J\/E:f\/i-ap\ : 


UNITED  STATES  PATENT  OFFICE. 


REGINALD  A.  FESSENDEN,  OE  BROOKLINE,  MASSACHUSETTS. 
APPARATUS  FOR  PHONOGRAPH-KINETOSCOPES. 


1,313,176. 


Specification  of  Letters  Patent.  Patented  Jan.  33,  1917. 

Application  filed  June  27, 1916.     Serial  No.  106,247. 


To  all  ^vhom  it  may  concern: 

Be  it  krioAvn  that  I,  Keginald  A.  Fessen- 
DEN,  of  BrcK)kIine,  in  the  county  of  Norfolk 
and  State  of  Massachusetts,  a  citizen  of  the 
5  I'nited  States,  have  invented  a  new  and  use- 
ful Improvement  in  Apparatus  for  Phono- 
graph-Kinctoscopes,  of  which  the  following 
is  a  specification. 

The    methods    and    apparatus    described 

10  herein  relate  to  the  production  and  trans- 
mi.ssion  of  sound,  and  more  particularly  to 
the  tran.smissioTi  of  sound,  and  especially 
speech  and  music,  to  large  audiences;  and 
niOTo  particularly  speech,  in  connection  with 

15  nio's  ing  pictures  and  their  visual  display. 
Tlie  drawing  accompanying  this  specifi- 
cation   shows   diagrammatically    apparatus 
for  carrying  out  my  invention. 

In  the  figure,  which  is  a  diagrammatic 

20  side  elevation  of  the  apparatus,  12  is  an 
electromagnetic  mechanism  adapted  to  op- 
erate as  a  sound  producer,  and  preferably 
an  oscillator  of  the  type  used  b}'  me  for  sub- 
mai'ino  telegraphy  and  telephony,  and  de- 

25  scribed  in  Letters  Patent  of  the  ITnited 
States  No.  1,167,366.  38  is  a  battery  for 
furnishing  current  to  the  armature  of  the 
oscillator.  14  is  a  telephone  transmitter 
and  13  is  a  switch.    11  is  the  diaphragm  of 

30  the  oscillator  arranged  to  act,  also,  as  a  mov- 
ing-picture screen,  in  operation  the  mov- 
ing pictures  are  throAvn  on  the  screen  11  in 
the  usual  manner,  and  preferably  on  the 
side  (opposite  to  that  on  which  the  oscillator 

35  12  is  attached.  When  it  is  desired  to  pro- 
duce sounds  in  connection  with  the  pi&- 
tures,  the  switch  13  is  closed  and  the  oper- 
ator talks  into  the  transmitter  14,  thereby 
setting  the  oscillatoi-  12  in  action  and  caus- 

40  ing  the  screeti  11.  v/hicli  .servos  as  its  dia- 
phragm, to  vibi-ate  and  throw  the  stnuids 
out  tovN^ard  the  audience.  In  place  of  the 
teleplKiie  transmitter  14,  any  of  the  well- 
known  equivalents  may  be  used,  such  for  ex- 

45  ample  as  the  phonograph  operated  synchro- 
nously with  the  moving  pictures,  shown  in 


application   for   U.    S.    Patent   Seiial   No. 
685",699. 

Heretofore  in  the  practice  of  the  art  it 
has  been  customary,  when  sounds  are  to  be  50 
transmitted  to  a   large  audience,  to  use  a 
horn.     The  speech  so  reproduced  has  not 
been  clciir  and  distinct,  but  masked  by  over- 
tones, so  that  the  words  were  practically  in- 
distinguishable, and.  moreover,  the  sound  is  55 
unpleasaTitly  loiul  close  to  the  horn  and  weak 
at  a  distance  from  it.     Moreover,  when  this 
method  of  transmitting  sound  has  been  used 
in    connection    with   moving    pictures,   the 
source  of  sound  is  readily  located  and  the  60 
sounds  do  not  appear  to  proceed  from  the 
mouths  of  the  images  of  the  actors  thrown 
on   the   screen.     The  present  invention,   in 
which  the  diaphragm  of  the  sound-produc- 
ing mechanism   occupies   a   large   area    (in  65 
n.iost  moving-picture  houses  a  large  fraction 
of  the  cross-section  of  the  hall),  overcomes 
these  disadvantages. 

I  have  found  by  experiment  that  when  the 
moving-picture  screen  is  used  to  form  the  70 
diaphragm  of  the  sound-producing  niecha- 
jiism,  the  soimd  does  not  fall  off  with  the 
distance,  but  is  of  substantially  the  same 
inten.sity  in  all  parts  of  the  hall,  i.  e.,  that 
part  of  the  audience  at  the  back  of  the  hall  75 
heai's  the  sounds,  music  or  speech  at  sub- 
stantially the  same  intensity  and  Avith  tb.e 
same  clearness  that  those  near  the  screen  do. 
Also,  that  the  illusion  is  produced  that  the 
sounds  actually  come  from  the  mouths  of  80 
the   images  of  the   actors   thrown   on  the 
screen. 

What  I  claim  as  my  invention  is: — 

1.  A  loud-speaking  telephone  having  its 
diaphragm     arranged     as     a     kinetoscopif  85 
screen. 

2.  Moans  for  producing  sound   in  aji  in- 
closure  adapted  to  contain  an  audience,  com- 
])rii-ing  a  loud  .speaking  telephone  having  ;t 
diai)hragm  of  the  same  order  of  dimensions  90 
as  the  cross  section  of  said  inclosure, 
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Specification  of  letters  Patent.  Patented  Jan.  33,  1917. 

Application  filed  September  29, 1913.     Serial  No.  792,253. 


To  all  whom  it  viay  concern : 

Be  it  known  that  I,  Neavman  H.  Hol- 
LAKD,  a  subject  of  the  King  of  Great  Brit- 
ain, and  a  resident  of  West  Orange,  in  the 
5  county  of  Essex  and  State  of  New  Jersey, 
have  inA^ented  a  new  and  useful  Improve- 
ment in  Phonographs,  of  which  the  follow- 
ing is  a  description. 

My  invention  relates  to  phonographs  and 

10  more  particularly  to  an  improved  sound 
record  support  therefor,  and  is  an  improve- 
ment on  the  invention  disclosed  in  my  co- 
pending application,  Serial  No.  053,155  filed 
October  6,  1911.  and  entitled  phonographs 

15  and  on  Avhich  Patent  No.  1,167,500  was 
granted  on  January  11,  1916. 

Ordinary  cylindrical  phonograph  records 
are  provided  with  tapered  bores  but  the  di- 
ameters of  these  bores  vary  somewhat  and 

20  also  change  to  a  considerable  extent  under 
different  temperature  conditions,  whereas 
the  supports  upon  which  the  records  are 
usually  mounted  vary  and  change  but  little 
in  diameter. 

25  In  using  phonographs  of  the  commercial 
type,  it  is  very  important,  in  transcribing, 
that  the  record  should  occupy  the  same  rela- 
tive longitudinal  position  with  respect  to 
its  support,  and  the  scale  usually  associated 

30  therewith,  as  it  did  when  dictated,  in  order 
that  the  transcriber  may  quickly  and  cor- 
rectly associate  the  instructions,  M'hich  the 
dictator  usually  indicates  on  a  memoran- 
dum sheet  having  a  scale  corresponding  to 

35  the  scale  on  the  phonograph,  with  the  proper 
parts  of  the  dictated  record  and  thereby'  ex- 
perience no  difficulty  in  carrying  out  such 
instructions  in  making  a  transcription  of 
such  record.     However,  owing  to  the  vari- 

43  ancc  and  changing  of  the  diameters  of  the 
records  as  described  above,  it  frequently 
hap])ens  that  the  attempt  to  push  these  rec- 
ords to  a  predetermined  position,  on  the 
supports  therefor  commonly  employed,  re- 

45  suits  in  breaking  the  same. 

The  principal  object  of  my  invention  is 
to  provide  an  improved  support  for  sound 
records  which,  while  adapted  to  firmly  hold 
the  records,  will  permit  the  same  to  be  al- 

5 J  ways  pushed  thereon  to  a  predetermined 
relative  longitudinal  position  without 
breaking.  In  conformity  with  this  object, 
I  preferably  provide  a  support  in  which 
the  record  engaging  means  is  movable  to- 

55  ward  and  away  from  the  axis  of  the  sup- 


port, and  in  which  means  is  provided  tend- 
ing to  yieldingly  maintain  the  said  engag- 
ing means  in  the  outermost  position  relative 
to  the  axis  of  the  support,  but  which  will 
permit  inward  movement  thereof  to  allow  60 
the  record,  after  the  same  has  been  pushed 
thereon  to  such  an  extent  as  to  tightly  en- 
gage said  engaging  means,  to  be  pushed  still 
farther  onto  the  support. 

A  further  object  of  my  invention  is  to  65 
provide,  in  a  support  having  the  above  char- 
acteristics, a  constiMiction  whereby  the  sup- 
]5ort  may  be  readily  manipulated  to  ]iermit  a 
record  to  be  readily  removed  therefrom 
without  danger  of  damaging  or  breaking  70 
such  record. 

Other  objects  and  features  of  my  inven- 
tion will  appear  more  fully  in  the  follow- 
ing description  and  appended  claims. 

For  a  clearer  understanding  of  my  inven-  75 
tion.    attention    is  hereby   directed   to   the 
drawing  accompanying  and  forming  a  part 
of  the  specification  and  in  which— 

Figure  1  is  a  front  elevation  partly  in  sec- 
tion of  a  phonograph  embodying  my  iuA^en-  80 
tion;  Fig.  2  is  an  enlarged  sectional  view 
on  line  2: — 2  of  Fig.  1.  with  a  portion  in  back 
of  the  section  plane  broken  away ;  Fig.  3  is 
an  enlarged  sectional  view  of  the  support  on 
line  3 — 3  of  Fig.  1.  showing  the  relative  po-  85 
sitions  of  its  parts  when  a  I'ecord  has  been 
pushed  thereon  to  a  position  beyond  that 
shoAvn  in  Fig.  1 ;  Fig.  4  is  a  section  on  line 
4 — 4  of  Fig.  2,  Avith  parts  shown  in  eleA^a- 
tion;  Fig.  5  is  an  enlarged  sectional  A'ieAv,  90 
partly  in  eleA^ation,  on  line  5 — 5  of  Fig.  1 ; 
Fig.  6  is  a  sectional  vieAv  on  line  6 — 6  of 
Fig.  4,  parts  being  omitted;  and  Fig.  7  is 
an  enlarged  fragmentary  view  of  the  sup- 
port, as  shown  in  Fig.   1,  with  the  parts  95 
thereof  in  position  to  permit  a  record  to  be 
readily  removed. 

In  all  the  views,  corresjjonding  parts  are 
designated  by  the  same  reference  characters. 

The  phonograph  to  which  my  iuA^ention  100 
is  shown  applied  in  Fig.  1,  is  of  well  known 
construction  and  comprises  a  bed  plate  1 
provided  with  standards  2  and  3.  Sup- 
ported at  one  end  in  the  standard  3  is  a  sta- 
tionary tube  or  slecA^e  4  secured  rigidly  in  105" 
position  by  a  set  screw  or  equivalent  means 
5.  The  driving  shaft  6  for  the  phonograph 
is  mounted  to  extend  through  the  tube  4,  the 
left  hand  end  of  the  said  shaft  being  pro- 
vided Avjth  an  enlargement  9  which  is  ro-  110 
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tatable  within  a  bearing  7  in  the  correspond- 
ing end  of  the  tube  or  sleeve  4. 

Reference  character  16  represents  a  gear, 
the  hub  13  of  which  is  suitably  secured  to 
5  the  enlarged  portion  9  of  the  shaft  6,  and 
from  this  gear,  by  connections  (not  shown), 
the  feed  screw  of  the  phonograph  is  driven 
in  the  usual  manner.  A  collar  or  plug  8, 
suitably  secured,  as  by  a  set  screw  8'  to  the 

20  right  hand  end  of  the  shaft  6,  as  shown  in 
Fig.  1,  engages  the  corresponding  end  of 
the  tube  4  and  cooperates  Avith  the  hub  13  of 
gear  16,  engaging  the  end  of  the  bearing  7, 
to  prevent  the  shaft  6  from  shifting  longi- 

7  5  tudinally  with  reference  to  the  tube  4. 
Power  is  transmitted  to  the  driving  shaft  of 
the  phonograph  by  means  of  a  belt  12  en- 
circling the  pulle^y  10  rotatable  on  the  shaft 
11,  which  latter  is  suitably  secured  in  the 

20  standard  2  as  by  a  set  screw  or  equivalent 
means  (not  shown).  Any  suitable  means 
(not  shown)  is  employed  to  prevent  move- 
ment of  the  pulley  10  axially  of  the  shaft 
11.    The  shaft  11  is  axially  in  line  with  the 

25  shaft  6,  and  the  pulley  10  thereon  is  adapted 
to  be  connected  to  shaft  6  by  a  clutch  15, 
which  is  slidable  back  and  forth  upon  the 
enlarged  portion  9  of  the  driving  shaft  6. 
The  movement  of  clutch  15  along  the  en- 

30  larged  portion  9  of  shaft  6  is  controlled  in 
the  usual  manner  by  means  comprising  a 
bell  crank  lever  14  loosely  engaging  the 
clutch. 

My   improved   record   support   comprises 

35  a  tubular  shaft  17  secured  at  its  opposite 
ends,  as  by  friction,  to  bearings  17'  and  18 
whereby  it  is  rotatably  mounted  upon  the 
tube  4,  bearing  17'  being  suitably  secured, 
as  by  means  of  set  screw  8',  to  the  collar  8 

40  so  that  the  shaft  17  Avill  rotate  with  the 
shaft  6. 

Reference  characters  19  and  20  represent 
a  pair  of  adjacent  flanges  or  disks  mounted 
on  the  shaft  17  adjacent  the  inner  or  left 

45  hand  end  thereof,  the  disk  20  being  loose  on 
the  shaft  17,  and  the  disk  19  being  secured 
thereto  as  by  a  set  screw  21  passing  through 
the  collar  22,  preferably  formed  integrally 
with  disk  19.    The  disks  19  and  20  are  pref- 

50  erably  of  the  same  diameter  and  are  resili- 
ently  connected,  preferably  by  means  of  a 
spiral  spring  23  having  bent  ends  24  and  25 
respectively  engaging  in  recesses  provided 
therefor  in  the  respective  flanges  or  disks  19 

55  and  20.  That  face  of  disk  20  adjacent  disk 
19  is  preferably  provided  with  a  depression 
or  circular  recess  26  v>dthin  which  the  sjDring 
23  is  located,  whereby  the  disks  may  be 
maintained  in  close  proximity  to  each  other, 

50  as  shown  in  Fig.  4.  The  disk  19  is  provided 
with  a  number  of  similar  and  equally  spaced 
slots  27  and  the  disk  20  with  a  correspond- 
ing number  of  slots  28  of  the  same  size  as 
slots  27  and  respectively  cooperating  there- 

65  with  in  a  manner  about  to  be  set  forth.    The 


outer  walls  of  all  the  slots  27  and  28  are  lo- 
cated at  the  same  distance  from  the  axis  of 
shaft  6,  the  slots  27  being  arranged  radially 
of  the  axis  of  the  support,  while  the  slots  28 
in  disk  20  are  preferably  arranged  at  acute  »g 
and  equal  angles  to  the  slots  27,  as  clearl}^ 
shown  in  Fig.  2. 

Reference  chai'acter  29  represents  rods  or 
members  extending  longitudinally  of  the 
shaft  17  and  which  are  adapted  to  engage  75 
the  bore  of  a  cylindrical  phonograph  record 
A.  Rods  29  are  preferably  cylindrical 
in  form  and  correspond  in  number  to  the 
number  of  slots  27  or  28,  the  inner  end  of 
each  of  these  rods  being  formed  with  a  gg 
slightly  reduced  cylindrical  portion  30 
seated  in  a  pair  of  cooperating  slots  27  and 
28  of  disks  19  and  20.  The  reduced  por- 
tions 30  are  slightly  less  in  diameter  than 
the  width  of  slots  27  and  28,  whereby  they  85 
may  readily  move  therein  during  the  manip- 
ulation of  the  support.  Into  the  inner  end 
of  each  rod  29  is  threaded  a  sci'Cav  31,  the 
head  of  which  cooperates  with  the  shoulder 
32,  formed  an  the  rod  29  by  the  reduced  90 
portion  30,  to  maintain  disk  20  closely  ad- 
jacent disk  19  and  at  the  same  time  to  pre- 
vent substantial  longitudinal  movement  of 
the  rod  29  with  respect  to  shaft  17.  The 
reduced  portions  30  of  rods  29  are  preferably  95 
slightly  greater  in  length  than  the  combined 
thickness  of  disks  19  and  20  so  as  to  permit 
movement  of  the  outer  ends  of  the  rods  to- 
ward and  away  from  the  axis  of  shaft  6 
about  the  inner  ends  thereof.  Spring  23  is  100 
so  arranged  that,  Avhenever  the  reduced  end 
portions  30  of  rods  29  are  seated  in  the  co- 
operating pairs  of  slots  27  and  28,  it  will  be 
under  tension  and  constantly  tend  to  turn 
or  rotate  disk  20  on  shaft  17  and  with  re-  105 
spect  to  disk  19  in  the  direction  of  the  arrow 
in  Fig.  2,  and  thus,  by  the  co-action  of  the 
walls  of  the  respective  pairs  of  relatively 
angularly  disposed  slots  27  and  28  with 
such  reduced  portions  30,  to  maintain  the  110 
inner  ends  of  rods  29  in  outermost  position 
in  engagement  with  the  outer  walls  of  the 
slots  27  and  28,  as  shown  in  Fig.  2.  The 
jjortion  of  disk  19  between  its  outer  circum- 
ference and  a  circle  tangent  to  the  outer  115 
walls  of  slots  27,  about  the  axis  of  shaft  6  as 
a  center,  is  substantially  greater  in  width 
than  the  shoulders  22  of  rods  29  and  serves 
as  an  abutment  against  which  the  inner  end 
of  each  record  A  should  be  pushed  when  120 
npjilied  to  the  support.  Another  flange  or 
dislc  33  is  slidably  mounted  on  the  shaft  17 
adjacent  the  outer  end  thereof  and  is  pro- 
vided with  similar  and  equally  spaced  open- 
ings 34  arranged  at  equal  distances  from  the  125 
axis  of  shaft  6  and  corresponding  in  num- 
ber to  the  slots  27  br  28.  The  inner  walls 
of  openings  34  are  located  slightly  nearer  to 
the  axis  of  shaft  6  than  those  of  slots  27. 
The  outer  ends  of  rods  29  each  fits  loosely  in  130 


1,313,107 


one  of  the  ojienings  34  in  tlie  disk  or  flange 
33.  As  clearly  slio^vn  in  Fig-.  5,  the  openings 
34  extend  through  slightly  more  than  a  semi- 
circle so  that  the  rods  29  are  retained  against 
5  disengagement  laterally  from  the  flange  or 
disk  33  and  at  the  same  time  extend  slightly 
beyond  the  flange  or  dislc  so  as  to  be  adapted 
to  engage  the  bore  of  the  sound  record.  The 
openings  3i  are  slightly  larger  in  diameter 

10  than  the  rods  29  .so  as  to  permit  easy  move- 
ment of  the  latter  therein  during  the  manip- 
ulation of  the  device.  By  reason  of  the  loca- 
tion of  the  openings  34  nearer  the  axis  of 
the  sup])ort  than  the  slots  27.  the  support 

15  formed  by  the  rods  29  has  a  slight  taper 
toward  the  outer  end  thereof.  The  flange 
or  disk  33  is  provided  with  a  cup  shaped  por- 
tion or  member  35  slidably  mounted  on  the 
shaft   17.   this   cup   shaped    member  being 

20  preferably  provided  Avith  a  head  36  to  facili- 
tate the  operation  thereof.  A  coiled  spring 
37,  or  other  suitable  resilient  member,  is  lo- 
cated between  the  end  of  the  bore  of  the  cup 
shaped   menibej-  35   and  the   collar  8    and 

25  serves  to  hold  the  flange  or  disk  33  in  its 
outer  position,  and  thereby  to  retain  the 
members  29  in  firm  engagemcjit  Avith  the 
bore  of  the  record  A,  as  shown  in  Fig.  1. 
A  screw  38.  or  other  suitable  guide,  is  se- 

30  cured  to  the  shaft  17  and  its  head  coo]>erates 
with  a  longitudinal  slot  39  in  the  cup-shaped 
member  35  to  hold  the  disk  or  flauge  33 
with  its  openings  34  in  axial  nlinement  with 
the  slots  27  in  the  disk  or  flange  19.    This 

S5  screw  also  serves,  bj'  its  engagement  with 
the  ends  of  the  said  slot,  to  limit  the  axial 
movement  of  the  cup-shaped  member  35  and 
thereby  of  flange  or  disk  33. 

The  relative  location  of  the  slots  27  in 

4C  flange  19  and  the  openings  34  in  the  flange 
or  disk  33  is  such  that,  when  the  inner  ends 
of  rods  29  are  substantially  in  engagement 
Avith  the  outer  walls  of  slots  27  and  the 
flange  33  is  in  its  outer  position,  the  taper 

45  of  the  support  formed  by  rods  29  substan- 
tially conforms  to  the  taper  of  the  bore  of 
the  blank  A,  as  shown  in  Fig.  1.  Moreover, 
the  support  is  so  designed  that,  when  the 
parts  are  in  the  position  just  described,  the 

50  bore  of  a  record  placed  thereon  will  tightly 
engage  the  rods  29  when  the  inner  end  of  the 
record  is  still  a  slight  distance  from  the  disk 
19,  as  shown  in  Fig.  1.  It  is  evident  that  an 
inward  pressure,  sufficient  to  cause  move- 

55  ment  of  the  inner  end  of  any  of  the  rods  29 
toward  the  axis  of  the  support  Avill,  by  rea- 
son of  the  engagement  of  the  rods  with  the 
relatively  inclined  slots  27  and  28,  cause  ro- 
tation of  the  disk  20  Avith  respect  to  disk  19 

60  in  a  direction  opposite  the  arrow  shown  in 
Fig.  2  and  thereby  cause  a  like  movement  of 
the  rest  of  the  rods  29.  By  reason  of  the 
radial  arrangement  of  the  slots  27  in  disk  19, 
the  inner  ends  of  rods  29  are  constrained  to 

65  movement  in  a  radial  direction  only  with  re- 


s])ect  to  the  axis  of  the  support,  upon  the 
relative  rotation  of  disks  19  and  20  and,  as 
the  slots  28  in  disk  20  are  located  at  equal 
distances  from  the  axis  of  the  support  and 
are  respectively  inclined  at  equal  angles  with  70 
respect  to  the  slots  27.  the  rods  29  Avill  be 
caused  to  move  simultaneously  and  uni- 
formly toAvard  or  away  from  the  axis  of  the 
sup])ort,  according  to  the  direction  of  such 
relative  rotation.  75 

In  using  my  invention,  a  record  A  is 
placed  upon  the  support  by  merely  sliding 
the  same  along  the  rods  29  until  it  engages 
the  same  with  sufficient  firmness  to  be  held 
thereon  by  friction.  At  this  time,  the  rec-  gO 
ord  will  occupy  a  position  on  the  support 
corresponding  to  that  shown  in  Fig.  1  with 
the  bore  of  the  record  firmly  in  engagement 
with  the  rods  29  for  substantially  their  en- 
tire length.  The  record  A  is  noAv  pushed  85 
still  farther  onto  the  support  until  the  in- 
ner end  thereof  engages  the  disk  19,  Avhere- 
upon  the  inward  ])ressure  exerted  by  the 
Avails  of  the  larger  end  of  the  bore  of  the 
record  will  cause  inward  movement  of  the  90 
inner  ends  of  the  rods  29,  Avhich  movement 
Avill  be  radial  and  uniform  for  all  the  rods 
by  reason  of  the  action  of  di.sks  19  and  20 
and  their  slots  27  and  28  as  above  described. 
By  reason  of  the  action  of  spring  23,  how-  95 
ever,  the  rods  29  Avill  be  maintained  in  such 
firm  engagement  with  the  bore  of  the  record 
A  as  to  pveA'ent  relative  rotation  of  the  lat- 
ter with  respect  to  the  support  in  the  opera- 
tion of  the  ]>honograph.  It  will,  therefore,  100 
bo  apparent  that  the  cylindrical  records  ma}^ 
1)0  alAvays  pushed  onto  my  improA^ed  support 
into  engagement  with  the  flange  or  disk  19 
Avithout  any  danger  of  breaking  the  same  at 
the  end  where  the  bore  is  of  greatest  diame-  105 
ter  and  the  material  of  the  record  is  thin- 
nest. If.  hoAvever.  the  inner  ends  of  rods  29 
Avere  maintained  at  a  fixed  distance  from  the 
axis  of  the  support,  the  records  would  fre- 
f|uently  be  broken  in  attempting  to  force  the  lio 
same  into  engagement  with  the  flange  19. 

The  sound  records  for  which  my  improved 
support  is  designed  are  quite  thick  at  that 
end  where  the  diameter  of  the  bore  is  small- 
est, and  accordingly  are  strong  enough  at  115 
this  end  to  preA'ent  breaking  thereof,  by  the 
outAvard  pressure  exerted  thereon  b}'-  the 
outer  ends  of  rods  29  of  my  support,  when 
pushed  from  the  position  shown  in  Fig.  1 
into  engagement  with  the  flange  or  disk  19.   120 

Wlien  it  is  desired  to  remove  the  record  A 
from  the  support,  it  is  simply  necessary  to 
force  the  cup  shaped  member  35  and  there- 
bv  disk  33  inwardly  toward  flange  19  to 
the  position  shown  in  Fig.  7.  Thereupon  the  125 
disk  or  flange  33,  by  reason  of  the  engage- 
ment of  rods  29  with  the  openings  34  there- 
of, will  cause  the  collapsing  of  the  record 
support  by  moving  the  outer  ends  of  I'ods  29 
toAvard  thie  axis  of  the  support  and  thereby  130 
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sufficiently  increase  the  taper  of  the  support 
to  remove  the  rods  from  tight  engagement 
with  the  bore  of  record  A  and  permit  the 
latter  to  be  easib/  removed  by  hand,  even 
5  though  previous  to  the  collapsing  of  the  sup- 
port, the  record  may  have  been  securely 
shrunk  or  clamped  thereon.  I  preferably 
taper  the  rods  29,  as  shown  at  40,  over  the 
portions  adapted  to  be  engaged  by  the  flange 

10  or  disk  33,  wherel^y  the  amount  of  inward 
or  outward  movement  of  the  rods  29  for  a 
given  amount  of  longitudinal  shifting  of  the 
flange  33  is  materially  increased. 

It  is  to  be  understood,  of  course,  that  my 

15  improved  support  is  equally  adapted  for 
sound  records  and  sound  record  blanks,  and 
that,  in  the  accompanying  claims,  the  term 
"  record "  is  intended  to  include  both  a 
sound   record   and   a   sound   record   blark, 

20  while  the  term  "  records  "  is  intended  to  in- 
clude both  sound  records  and  sound  record 
blanks. 

Wliile  I  have  shown  and  specificallj'^  de- 
scribed the  preferred  embodiment  of  my  in- 

25  vention,  it  is  to  be  understood,  of  course, 
that  many  modifications  in  the  construction 
and  arrangement  thereof  may  be  made  with- 
out an}^  departure  from  the  spirit  of  my  in- 
vention   and    the    scope    of   the    appended 

30  claims. 

Having  now  described  my  invention,  what 
I  claim  as  new  and  desire  to  protect  by  Let- 
ters Patent  of  the  United  States  is  as  fol- 
lows : 

35  1.  In  a  support  for  sound  records,  the 
combination  of  a  rotatable  member,  a  record 
engaging  member,  and  a  device  resiliently 
connected  to  said  rotatable  member  for  ro- 
tary movement  with  respect  thereto  and  co- 

40  acting  therewith  when  turned  with  respect 
thereto  in  either  direction  to  positively 
change  the  position  of  said  record  engaging- 
member  with  respect  to  the  axis  of  the  sup- 
port, substantially  as  described. 

45  2.  In  a  support  for  sound  records,  the 
combination  of  a  member  adapted  to  engage 
the  bore  of  a  record,  a  device  coacting  with 
said  member  adjacent  one  end  thereof  and 
operable  to  positively  move  said  member  at 

50  such  end  either  toward  or  away  from  the 
axis  of  the  support,  and  means  operable  in- 
dependently of  said  device  and  coacting 
Avith  said  member  adjacent  the  other  end 
thereof  to   change  the  inclination   of   said 

55  member  with  respect  to  the  axis  of  the  sup- 
port, substantially  as  described. 

3.  In  a  su]ipoi*t  for  sound  records,  the 
combination  with  a  plurality  of  record  en- 
gaging members,  of  means  comprising  a  plu- 

60  rality  of  relatively  rotatable  members 
adapted  by  their  relative  rotation  in  either 
direction  to  positively  change  the  relative 
position  of  said  record  engaging  members, 
substantially  as  described. 

65      4,  In   a  support  for  sound  records,  the 


combination  with  a  plurality  of  record  en- 
gaging members,  of  means  comprising  a  pair 
of  positively  and  resiliently  connected  rela- 
tively rotatable  members  adapted  by  their 
relative  rotation  in  either  direction  to  7(; 
change  the  relative  position  of  said  record 
engaging  members,  substantially  as  de- 
scribed. 

5.  In  a  phonograph,  the  combination  with 

a  shaft,  of  a  plurality  of  record  engaging  75 
members  extending  longitudinally  thereof, 
and  supporting  means  for  said  members 
comprising  a  plurality  of  relatively  rota- 
table members  adapted  by  their  relative  ro- 
tation in  either  direction  to  positively  change  s*' 
the  inclination  of  said  record  engaging 
members  with  respect  to  said  shaft,  substan- 
tially as  described. 

6.  In  a  phonograph,  the  combination  with 

a  shaft,  of  a  plurality  of  record  engaging  85 
members  extending  longitudinally  thereof, 
and  means  comprising  a  member  capable  of 
rotary  movement  with  respect  to  said  shaft 
and  adapted  by  such  rotary  movement  in 
either  direction  to  positively  change  the  po-  90 
sition  of  said  record  engaging  members  with 
respect  to  the  shaft,  substantially  as  de- 
scribed. 

7.  In  a  phonograph,  the  combination  with 

a  shaft,  of  a  pliirality  of  record  engaging  S5 
members  extending  longitudinally  thereof, 
and  supporting  means  for  said  record  en- 
gaging   members    comprising    a    ]5air    of 
members  having  a  resilient  connection,  one 
of  said  pair  of  members  being  fast  on  said  100 
shaft  and  the  other  being  loose  thereon,  said 
pair  of  members  being  adapted  by  I'elative 
angular  movement  thereof  in  either  direc- 
tion to  positively  change  the  relative  posi- 
tion of  said  record  engaging  members,  sub-  105 
stantially  as  described. 

8.  In  a  support  for  sound  records,  the 
combination  of  a  record  engaging  member, 
and  supporting  means  for  said  member  com- 
prising a  pair  of  independently  operable  lio 
devices  adapted  to  coact  with  said  member 
adjacent  its  ends  respectively  to  positively 
move  said  member  at  its  ends  either  toward 

or  away  from  the  axis  of  the  support,  sub- 
stantially as  described.  115 

9.  In  a  support  for  sound  records,  a  plu- 
rality of  record  engaging  members,  and  sup- 
porting means  for  said  members  compris- 
ing a  plurality  of  relatively  rotatable  mem- 
bers in  engagement  therewith,  said  relatively  12c 
rotatable  members  being  provided  with 
means  whereby  movement  of  any  of  said 
record  engaging  members  either  toward  or 
from  the  axis  of  the  support  will  positively 
cause  relative  rotation  of  said  relatively  ro-  125 
tatable  members  and  thereby  effect  a  simi- 
lar movement  of  the  rest  of  said  record  en- 
gaging members,  substantially  as  described. 

.10.  In  a  phonograph,  the  combination  with 
a  shaft,  a  plurality  of  longitudinally  ex-  130 
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tending  record  engaging  members,  and  sup- 
porting means  for  said  members  comprising 
a  pair  of  members,  one  of  which  is  fast  on 
said  shaft  and  the  other  of  which  is  loose  on 
5  said  shaft  and  resiliently  connected  to  the  fast 
member,  said  pair  of  members  being  pro- 
vided with  a  plurality  of  pairs  of  coacting 
slots  respectively  engaged  by  said  record  en- 
gaging members,  the  slots  of  each  pair  being 

10  relativel}'  inclined,  whereby  relative  rotation 
of  said  pair  of  members  will  effect  the  simul- 
taneous movement  of  said  record  engaging 
members  toward  or  away  from  said  shaft, 
substantially  as  described. 

15  11.  In  a  phonograph,  the  combination  with 
a  shaft,  of  a  plurality  of  record  engaging 
members  extending  longitudinally  thereof, 
and  supporting  means  for  said  members 
comprising  a  plurality  of  relatively  rotatable 

20  members  provided  with  means  whereby  such 
members  will,  upon  their  relative  rotation, 
positively  change  the  relative  position  of 
said  record  engaging  members  and  whereby 
movement  of  any  of  said  record  engaging 

25  members  either  toward  or  fi'om  said  shaft 
will  positively  cause  relative  rotation  of  the 
relatively  rotatable  members,  substantially 
as  described. 

12.  In  a  phonograph,  the  combination  with 

30  a  shaft,  of  a  plurality  of  record  engaging 
members  extending  longitudinally  thereof, 
and  supporting  naeans  for  said  members 
comprising  a  pair  of  relatively  rotatable 
members  provided  with  means  comprising 

i;5  a  plurality  of  pairs  of  relatively  inclined 
slots  respectively  coacting  with  said  record 
engaging  members,  wnereby  the  relative  ro- 
tation of  said  pair  of  members  will  effect  a 
change  in  the  relative  position  of  said  record 

40  engaging  members  and  whereby  movement 
of  any  of  said  record  engaging  members  to- 
ward or  from  said  shaft  will  cause  relative 
rotation  of  the  relatively  rotatable  members, 
substantially  as  described. 

45  13.  In  a  phonograph,  the  combination  with 
a  shaft,  of  a  plurality  of  record  engaging 
members  extending  longitudinally  thereof, 


supporting  means  for  said  members  com- 
prising a  pair  of  relatively  rotatable  mem- 
bers provided  with  means  comprising  a  plu-  50 
rality  of  pairs  of  relatively  inclined  slots 
respectively  coacting  with  said  record  en- 
gaging members,  whereby  the  relative  rota- 
tion of  said  pair  of  members  will  effect  a 
change  in  the  relative  position  of  said  record  55 
engaging  members  and  whereby  movement 
of  any  of  said  record  engaging  members  to- 
ward or  from  said  shaft  will  cause  relative 
rotation  of  the  relatively  rotatable  members, 
and  resilient  means  constantly  tending  to  CO 
maintain  said  relatively  rotatable  members 
in  a  predetermined  relative  position,  sub- 
stantially as  described. 

14.  In  a  support  for  sound  records,  the 
combination  with  a  record  engaging  mem-  C5 
ber,  of  a  pair  of  relatively  rotatable  mem- 
bers adapted  by  their  relative  rotation  in 
either  direction  to  positively  move  the  rec- 
ord engaging  member  with  respect  to  the 
axis  of  the  support,  substantially  as  de-  70 
scribed. 

15.  In  a  support  for  sound  records,  the 
combination  with  a  record  engaging  mem- 
ber, of  a  pair  of  adjacent  and  relatively  ro- 
tatable members  which  coact  to  form  a  sup-  7  5 
port  for  the  record  engaging  member  at  one 
end  thereof  and  which  are  adapted  by  their 
relative  rotation  to  move  said  record  en- 
gaging member  with  respect  to  the  axis  of 
the  support,  substantially  as  described.  80 

16.  In  a  support  for  sound  records,  the 
combination  with  a  record  engaging  mem- 
ber, of  a  pair  of  relatively  rotatable  mem- 
bers adapted  by  their  relative  rotation  in 
one  direction  to  positively  move  the  record  85 
engaging  member  toward  the  axis  of  the 
support,  substantially  as  described. 

This  specification  signed   and  witnessed 
this  26th  day  of  Sept.,  1913. 

NEWMAN  H.  HOLLAND. 

Witnesses : 

Wtt.t.tam  a.  Hardy, 
Frederick  Bachmann. 
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Specification  of  Letters  Patent.         Patented  Jan.  33,  191 7. 

Application  filed  January  19, 1912.     Serial  No.  672,067. 


To  all  whom  it  may  concern  : 

Be  it  known  that  I,  Clinton  B.  Repp,  a 
citizen  of  the  United  States,  residing  at  the 
boi'ough  of  Manhattan,  in  the  city,  county, 
5  and  State  of  New  York,  have  invented  cer- 
tain new  and  useful  Improvements  in  Pho- 
nographs, of  which  the  following  is  a  speci- 
fication, reference  being  had  therein  to  the 
accompanying  drawings,  which  form  a  part 

10  thereof. 

My  invention  relates  to  phonographs,  and 
more  particularly  to  a  type  of  phonograph 
patented  to  me  in  and  bv  Letters  Patent  of 
the  United  States  No.  1,003,655,  of  Septem- 

15  ber  19,  1911.  wherein  the  sound  vibrations 
are  transmitted  to  a  stationary  diaphragm 
through  a  non-oscillatory  transmitter  arm. 

The  main  object  of  my  invention  is  to  pro- 
vide a  phonograph  of  this  character  adapted 

20  to  be  adjusted  for  use  with  either  a  gramo- 
phone or  a  graphophone  record. 

A  further  object  is  to  provide  a  phono- 
graph wherein  the  transmitter  arm  is  sup- 
ported by  a  supplemental  arm,  and  inde- 

25  pendent  means  are  provided  for  developing 
pressure  upon  the  diaphragm  through  the 
transmitter  arm,  and  for  bringing  the  stylus 
point  into  the  desired  relation  to,  and  inti- 
mate contact  with,  the  record. 

30  A  still  further  object  is  to  provide  a  pho- 
nograph wherein  the  desired  pressure  upon 
the  diaphragm  will  be  developed  in  a  man- 
ner which  will  permit  this  pressure  to  be 
applied  either  substantially  axially  of  the 

35  diaphragm,  or  at  an  angle  to  its  axis,  in 
order  to  facilitate  the  adjustment  of  the  in- 
strument to  use  with  either  gramophone  or 
graphophone  records. 
A  still  further  object  is  to  provide  a  pho- 

40  nograph  wherein  the  sound  vibrations  are 
transmitted  to  a  stationary  diaphragm 
through  a  non-oscillatory  transmitter  mem- 
ber, and  wherein  said  transmitter  member 
will  be  held   substantially   stationary,  the 

45  record  having  movement  relative  thereto  to 
bring  every  portion  of  the  record  within, 
and  into  the  operative  relation  to,  the  stylus 
carried  by  the  transmitter  arm. 

A  still  further  object  is  to  provide  a  pho- 

50  nograph  employing  a  substantially  fixed 
stylus  point  and  a  traveling  record  support 
adapted  to  have  movement  relative  to  the 
stylus,  wherein  sufficient  play  will  be  afford- 
ed in  the  stylus  support  to  compensate  for 

55  any  irregularities  in  the  record  or  any  lack 


of  uniformity  in  the  feed  of  the  traveling 
record  support. 

A  still  further  object  is  to  provide  in  a 
machine  of  the  character  immediately  above 
referred  to,  means  whereby  as  the  stylus  is  60 
raised  from  the  record  such  movement  will 
simultaneously  render  the  record  feeding 
mechanism  inoperative  so  as  to  permit  the 
return  of  said  record  to  the  starting  posi- 
tion. 65 

A  still  further  object  is  to  provide  a  clutch 
device  controlling  mechanism  for  the  record 
feeding  mechanism  which  will  be  operative 
at  any  point  in  the  movement  of  the  said 
mechanism,  and  which  when  the  stylus  point  70 
is  placed  upon  the  record,  will  automatically 
render  the  clutch  device  of  the  record  feed- 
ing mechanism  operative.  And  a  still  fur- 
ther object  is  to  provide  a  structure  of  this 
kind,  which  will  be  simple  in  design,  reliable  75 
in  its  operation,  and  inexpensive  to  produce. 

The  invention  consists  primarily  in  a  pho- 
nograph, embodying  therein  a  rotary  record 
support,  a  fixed  amplifier,  a  substantially 
stationary  transmitter  arm  connected  with  80 
said  diaphragm  and  carrying  a  stylus  point, 
and  means  for  causing  said  record  support 
to  have  lineal  traverse  relatively  to  said 
stylus;  and  in  such  other  novel  features  of 
construction  and  combination  of  parts  as  85 
are  hereinafter  set  forth  and  descrilDed,  and 
more  particularly  pointed  out  in  the  claims 
hereto  appended. 

Referring  to  the  drawings: — Figure  1  is 
a  vertical  section  of  a  phonograph  embody-  90 
ing  my  invention ;  Fig.  2  is  a  -Certical  section 
transA^ersely  of  the  line  of  movement  of  the 
motor  frame;  Fig.  3  is  a  plan  view  thereof; 
Fig.  4  is  a  detail  view  in  perspective  of  the 
transmitter  mechanism  and  the  sound  box;  95 
Fig.  5  is  a  horizontal  section  showing  the 
motor  and  the  parts  appurtenant  thereto; 
Fig.  6  is  a  detail  view  of  the  connection  be- 
tween the   rigid   supporting  arm   and  the 
transmitter  arm ;  and  Fig.  7  is  a  detail  view  100 
of  the  structure  for  applying  a  tensional 
stress  to  the  diaphragm. 

Like  letters  refer  to  like  parts  throughout 
the  several  views. 

In  the  embodiment  of  my  invention  106 
shown  in  the  drawings,  a  indicates  a  frame 
carried  by  a  cabinet  having  a  top  slab  a' 
thereon.  Carried  by  the  said  frame  is  a 
plurality  of  guide  rods  h  upon  which  are 
mounted  the  plates  c  of  a  spring  motor  of  !!• 
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any  desired  construction,  which  is  shown 
merely  conventionally  in  the  accompanying 
drawings. 

Included  in  the  motor  is  a  spring  drum  c' 
5  carrying  the  first  gear  c^  of  a  train  of  gears, 
the  last  gear  c^  of  which  train  is  splined 
upon  a  feed  screw  c*  journaled  in  the  frame 
a.  By  this  means  the  entire  motor  is  per- 
mitted to  travel  within  the  cabinet  while  at 

2Q  the  same  time  rotating  the  feed  screw  c* 
irrespective  of  the  position  of  the  motor 
relative  thereto.  Also  driven  from  the  same 
gear  train  is  a  beveled  gear  <^,  enmeshed 
with  a  beveled  gear  upon  the  vertical  shaft 

15  e  having  mounted  thereon,  so  as  to  be  rota- 
table  therewith,  the  record  supporting  table 
e\  which  in  the  form  of  the  invention  shown 
occupies  a  horizontal  position.  To  secure 
the  desired  stability  of  the  said  table,  I  pro- 

20  ■^'ide  brackets  e^  having  bearings  in  which 
the  shaft  e  is  mounted  adjacent  to  the  oppo- 
site ends  thereof.  The  cabinet  top  has  a 
slot  a?  therein,  through  which  the  shaft  e 
projects,  said  slot  being  of  a  length  suffi- 

25  cient  to  admit  of  a  feeding  movement  ap- 
proximating the  radius  of  the  table  e  . 

Mounted  in  the  cabinet  adjacent  to  the 
feed  screw  c*,  is  a  rock  shaft  /  having 
splined  thereto  an  arm,  mounted  upon  and 

30  movable  with  the  motor  frame,  said  arm 
carrying  a  nut  p  adapted  to  engage  the  said 
feed  screw.  Keyed  to  said  shaft  is  a 
weighted  arm  p  adapted  to  normally  force 
said  nut  p  into  engagement  with  said  feed 

35  screw  c*,  thus  positioning  these  parts  so  that 
with  the  rotation  of  said  feed  screAV  c*  the 
entire  motor  and  the  record  table  will  travel 
radially  of  the  latter.  This  construction  is 
employed  in  order  to  permit  the  nut  to  be 

40  thrown  into  and  out  of  gear  with  the  feed 
screvv'  at  any  point  of  the  travel  of  said 
table  in  order  to  permit  th-e  adjustment  of 
the  record,  or  the  stoppage  of  the  machine, 
in  a  manner  which  will  be  hereinafter  re- 

45  f erred  to. 

Mounted  vipon  the  top  slab  a'  at  a  point 
thereof  without  the  range  of  movement  of 
the  table  e',  is  a  sound  box,  g^  the  support- 
ing means  for  which  comprises  a  pluralitv 

50  of  standards  g' .  This  construction  results 
in  a  sound  box  occupying  a  fixed  position. 
Within  the  sound  box  g  is  a  diaphragm  ^^, 
the  detailed  constriiction  of  these  parts  be- 
ing that  now  commonly  employed,  or  any 

55  other  desired  construction  that  may  be  sat- 
isfactorily employed. 

Secured  to  the  top  slab  a'  axially  below 
the  diaphragm  ^^,  is  a  post  K  having  on  the 
top  thereof  a  yoke  A',  the  axis  of  which  yoke 

60  extends  vertically  and  coincides  with  that 
of  the  diaphragm.    Mounted  in  the  yoke  li 
■  by  means  of  a  horizontal  pivot  i\  is  a  sup- 
porting arm  %  preferably  of  metal,  the. pivot 
i'  connecting  said  arm  with  said  yoke  pro- 

65  jecting  beyond  said  yoke  so  as  to  constitute 


a  stud  to  be  utilized  in  effecting  the  adjust- 
ments of  the  instrument  for  use  with 
graphophone  records.  The  arm  i  projects 
substantially  radially  of  the  diaphragm  g"^ 
toward  and  over  the  record  table  e',  and  the  -,q 
outer  end  thereof  carries  a  universal  joint  i^ 
carrying  a  split  collar  ^^  adapted  to  receive 
and  engage  the  outer  end  of  the  transmit- 
ter arm.  Projecting  downwardly  from  the 
said  arm  ^,  adjacent  to  the  post  A,  is  a  post  j,  „g 
and  extending  from  said  post  j  and  secured 
to  the  post  h  is  a  coiled  spring  ^,  adapted  to 
exert  a  downward  pressure  upon  said  arm 
for  the  purpose  of  developing  the  desired 
pressure  of  the  stylus  point  upon  the  record  gQ 
carried  bj^  the  table  e' .    Also  carried  by  the  ■ 

arm  i  is  an  upwardly  projecting  extension  I         ] 
directly  beneath  and  terminating  adjacent 
to    the    diaphragm,    said    extension    being 
adapted   for  use   in   adjusting  the  instru-  35 
ment  for  use  in  connection  with  gramophone 
records. 

The  means  for  conveying  the  sound  vi- 
brations indicated  upon  the  record  to  tlie 
dia])hragm,  comprise  a  transmitter  arm  m  90 
preferably  of  wood,  which  is  firmly  secured 
in  position  within  the  split  collar  r  adjacent 
to  that  end  thereof  carrying  a  mount  m' 
adapted  to  receive  the  stylus  point  n.    This 
stylus  point  is  secured  Avithin  said  mount  by  95 
means  of  the  set  screw  m^.    The  other  end  of 
said   transmitter   arm   is   connected   to   the 
diaphragm  g'^  by  means  of  a  flexible  loop  g^ 
carried  by  said  diaphragm  and  attached  to 
said   transmitter   arm   in   the   manner   de-   100 
scribed  in  my  patent  above  referred  to.    Se- 
cured to  the  end  of  said  transmitter  arm  ad- 
jacent to  the  diaphragm  is  a  small  coiled 
spring  0  the  free  end  of  which  is  provided 
with  a  loop  adapted  to  pass  over  the  pro-   105 
truding  end  of  the  pivot  ^'  or  of  the  exter 
sion  Z,  according  to  whether  it  is  de,sired 
to  use  the  instrument  in  connection  with 
graphophone  or  gramophone  records. 

Wliile  the  action  of  the  spring  k  will  tend  110 
to  develop  the  desired  pressure  upon  the  dia- 
phragm to  place  the  loop  connection  in  ten- 
sion, to  provide  independent  means  for  in- 
creasing this  pressure,  I  mount  upon  the 
split  collar  i^  a  spring  extension  -p  between  115 
which  and  the  hook  ^*  upon  the  arm  «  is  a 
coiled  spring  q  adapted  to  exert  a  torque 
upon  the  universal  joint  ^^  to  place  the  dia- 
phragm under  sufficient  tension,  the  spring 
0  supplementing  the  action  of  the  spring  q  120 
and  controlling  the  direction  of  the  applica- 
tion of  pressure. 

The  arm  i  is  capable  of  a  very  limited 
movement  in  the  yoke  A',  this  movement  be- 
ing merely  that  necessary  to  permit  suffi-  125 
cient  play  of  the  outer  end  of  said  arm  and 
of  the  stylus  point  n  to  compensate  for  ir- 
regularities in  the  indicated  sound  waves 
upon  the  record  and  inequality  in  the  feed- 
ing movement  of  the  record,  caused  by  lost  130 
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motion  in  the  feed  screw  c*.  A  movement 
equal  to  the  Avidth  of  eight  or  ten  sound 
■wave  grooves  is  sufficient  to  eliminate  all 
imperfections  in  the  reproduction  due  to 
5  such  irregularities,  thus  requiring  but  very 
little  play  at  the  point  of  support  of  the  said 
arm  i. 

In  order  to  place  the  feeding  or  traveling 
of  the  motor  under  the  control  of  the  trans- 

10  mitter  arm  ni,  and  its  supporting  arm  i,  I 
secure  to  the  arm  /*  a  connection  rod  r  car- 
rying an  angular  plate  6^  having  a  forked 
end  s'  adapted  to  straddle  the  said  arm  i  in 
a  manner  to  cause  the  raising  or  lowering 

15  of  said  arm  to  oscillate  the  shaft  /  to  throw 
the  nut  /^  out  of  engagement  with  the  feed 
screw  c*  or  permit  it  to  drop  into  such  en- 
gagement. Thus,  it  will  be  observed,  as  the 
stylus  is  raised  from  the  record,  the  feeding 

20  movement  of  the  record  table  e/  will  in- 
stantly cease,  and  the  motor  driving  said 
table  will  be  freed  so  as  to  permit  said  table 
to  be  restored  to  its  normal  position  where 
the  edge  thereof  will  be  directly  beneath  the 

25  stylus  point,  or  permit  the  adjustment  of 
said  plate  to  bring  the  stylus  point  into  en- 
gagement with  the  grooves  containing  the 
indicated  sound  vibrations  upon  the  record. 
The   operation   of   the  herein   described 

30  phonograph  is  substantially  as  follows: — 
Inasmuch  as  the  details  of  the  motor  are  old 
and  well  known  in  this  art,  the  showing  of 
this  motor  and  the  description  thereof  is 
merely  conventional,  it  being  assumed  that 

35  the  motor  is  so  constructed  as  to  cause  a  ro- 
tation of  the  various  parts  at  a  predeter- 
mined rate  of  speed. 

When  it  is  desired  to  start  the  motor,  the 
transmitter  arm  in  is  raised,  carrying  with  it 

40  the  supporting  metallic  arm  *',  which  raises 
the  rod  r  and  the  arm  /*,  thus  oscillating 
the  shaft  /.  This  movement  of  the  shaft 
disconnects  the  nut  f^  from  the  feed  screw 
c*,  permitting  the  entire  motor  to  be  moved 

45  relative  to  the  said  transmitter  arm  hj 
means  of  the  record  table  e'.  When  the  rec- 
ord upon  the  table  e'  is  in  a  position  where 
the  stylus  n  will  properly  engage  the  groove 
upon  the  uj^per  surface  thereof,  the  said 

68  transmitter  arm  is  lowered,  reversing  the 
movement  of  the  nut  /-  and  throwing  it  into 
engagement  with  the  feed  screw  e*  so  that 
Avhen  the  motor  is  started,  the  rotation  of 
said   screAv   will    cause    said   nut   to   travel 

58  along  it.  This  movement  of  the  said  nut 
will  impart  a  lineal  traAcrse  to  the  motor 
and  to  the  table  e'  in  a  manner  to  bring 
every  portion  of  one  radius  of  said  record 
within  the  operative  range  of  the  said  trans- 

60  mitter  arm  and  stylus.  The  pitch  of  the 
feed  screw  c*  will  be  such  as  to  correspond 
with  that  of  the  spiral  groove  upon  the  rec- 
ord, the  slight  play  of  the  transmitter  arm  m 
described  above  compensating  for  any  dif- 

65  ferences  in  pitch  between  that  of  the  screw 


and  that  of  the  groove  of  the  record.  As 
the  motor  is  thus  caused  to  travel  beneath 
the  top  slab  a',  the  shaft  e  will  be  simulta- 
neously rotated  to  impart  the  desired  rotary 
movement  to  the  record  so  that  while  the  70 
stylus  remains  substantially  stationary,  the 
record  has  movement  relative  thereto.  As 
the  stylus  is  brought  into  engagement  with 
the  record,  the  springs  developing  the  de- 
sired pressure  between  the  stylus  and  the  rec-  75 
ord,  supplemented  by  the  weight  upon  the 
arm  /*,  will  bring  the  nut  into  mesh  Avith 
the  screw  and  will  preserve  the  proper  rela- 
tion between  these  parts.  As  the  record 
thus  travels  lineally  toward,  and  rotates  be-  go 
neath,  the  stylus  n,  the  horizontal  pivots  *' 
of  the  arm  i  will  permit  said  arm  and  the 
transmitter  arm  m  to  rise  and  fall  with  the 
irregularities  in  the  movement  of  the  table 
e',  the  arm  m  moving  about  an  axis  coin-  85 
ciding  with  its  point  of  connection  with  the 
flexible  loop  g^  connecting  it  with  the  dia- 
phragm g-.  There  is  no  pivotal  movement 
of  the  collar  ^',  the  arm  171  with  the  excep- 
tion of  the  slight  lateral  play  above  referred  90 
to,  having  movement  only  upon  the  said 
loop  (7^.  As  the  record  moves  in  relation  to 
the  stylus,  the  sound  waves  indicated  there- 
on will  develop  in  the  transmitter  arm  vi- 
brations corresponding  in  frequency  with  95 
those  indicated  upon  the  record,  which  vi- 
brations will  pass  to  the  diaphragm  and 
produce  sound  waves  in  the  manner  de- 
scribed in  my  patent  hereinbefore  referred 
to.  The  said  diaphragm  is  always  in  ten-  100 
sion  from  the  springs  k  and  q,  the  action  of 
these  springs  tending  to  exert  a  pull  upon 
the  diaphragm  in  a  direction  slightly  ob- 
liquely of  the  axis  thereof  so  that  when  no 
supplemental  means  are  used,  the  instru-  105 
ment  will  reproduce  sound  from  either  a 
graphophone  or  a  gramophone  record.  To 
increase  the  amplitude  of  the  reproduction, 
however,  I  provide  the  adjustment  spring  0 
which  increases  the  tension  upon  the  dia-  110 
phragm  and  gives  a  more  definite  direction 
to  the  stress  occurring  thereon.  When,  for 
example,  the  spring  o  is  drawn  down  and  se- 
cured to  the  protruding  end  of  the  pivot  i', 
a  substantially  A^-ertical  pressiu-e  results,  115 
wdiile  if  this  spring  be  drawn  at  an  angle 
to  the  axis  of  the  diaphragm,  and  secured 
to  the  upwardly  projecting  extension  I,  the 
lateral  pressures  will  be  increased  to  adapt 
it  for  use  with  a  gramo])hone  record.  120 

The  universal  bearing  for  the  collar  i^  is 
solely  for  the  purpose  of  jiermitting  the 
movement  of  the  transmitter  arm  vi  for  ac- 
complishing the  adjustment  above  referred 
to.  '  125 

The  arms  of  the  forked  end  s'  of  the  plate 
s  straddle  the  arm  i  and  are  spaced  apart 
sufficiently  so  that  when  the  nut  /^  is  in  en- 
gagement with  the  feed  screws  c*  neither  of 
said  arms  will  be  in  engagement  with  the  130 
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arm  i  an  arrangement  which  I  use  so  as  to 
prevent  the  development  of  scnj  vibrations 
in  said  plate  through  its  contact  "with  said 
arm,  or  the  transmission  of  vibrations  from 
5  the  feeding  mechanism  to  the  sound  repro- 
ducing mechanism. 

It  is  not  ni}^  intention  to  broadly  claim  in 
this  application  the  metallic  arm  supporting 
the  outer  end  of  the  transmitter  arm,  nor 
10  the  universal  joint  connecting  these  two 
arms ;  nor  is  it  my  intention  to  claim  broadly 
a  machine  emploj'ing  a  transmitter  arm  of 
the  character  described  provided  with  means 
for  varying  the  direction  of  the  application 
15  of  pressure  upon  the  diaphragm,  such  being 
subject  matter  of  other  applications  of  mine, 
pending  concurrently  herewith. 

I  believe  it  to  be  broadly  new  however,  to 
incorporate  in  a  machine  of  this  character 
20  ^  support  for  a  record,  a  stationary  trans- 
mitter arm  having  no  pivotal  movement 
about  bearings  intermediate  its  ends,  and 
means  for  imparting  simultaneously  lineal 
and  rotary  movement  to  said  record  sup- 
25  ]iort,  and  I  intend  to  claim  such  broadly. 

Having  described  my  invention,  what  I 
claim  as  new  and  desire  to  have  protected  b}' 
Letters  Patent,  is : — 

1.  A    phonograph    embodying  therein    a 
30  fixed  amplifier,  a  transmitter  arm,  one  end 

of  which  is  adapted  to  carry  a  stylus  point, 
means  connecting  the  other  end  thereof  with, 
and  adapted  to  transmit  vibrations  from 
said  arm  to,  said  amplifier,  a  rigid  support- 

35  ing  arm  for  said  transmitter  arm,  one  end 
of  Avhich  is  connected  to  said  transmitter 
arm  adjacent  that  end  thereof  adapted  to 
carry  the  stylus  point,  means  supporting  the 
other  end  of  said  arm  and  holding  it  against 

40  lateral  movement  while  permitting  vertical 
movement,  a  record  support,  and  means  caus- 
ing said  record  support  to  have  lineal  trav- 
erse relatively  to  a  stylus  carried  by  said 
arm,  and  to  haA'^e  simultaneous  rotary  move- 

45  ment. 

2.  A  phonograph  embodying  therein  a 
fixed  amplifier,  a  transmitter  arm,  one  end 
of  which  is  adapted  to  carry  a  stylus  point, 
means  connecting  the  other  end  thereof  with, 

50  and  adapted  to  transmit  vibrations  from 
said  aiTn  to,  said  amplifier,  a  rigid  support- 
ing arm  for  said  transmitter  ann,  one  end 
of  which  is  connected  to  said  transmitter 
arm  adjacent  that  end  thereof  adapted  to 

55  carry  the  stylus  point,  means  supporting  the 
other  end  of  said  arm  and  holding  it  against 
lateral  movement  while  permitting  vertical 
movement,  a  record  support,  means  caus- 
ing said  record  support  to  have  lineal  trav- 

60  erse  relatively  to  a  stylus  carried  by  said 
arm,  and  to  have  simultaneous  rotary  move- 
ment, and  means  adapted  to  place  said  am- 
plifier under  tension  through  the  connecting 
means  between  said  transmitter   arm   and 

65  said  amplifier. 


3.  A  phonograph,  embodying  therein  a 
rotary  record  support,  a  fixed  amplifier,  a 
substantially  stationary  transmitter  arm, 
carrying  a  stylus  point  and  adapted  to  be 
connected  with  and  transmit  Aabrations  to,  70 
said  amplifier,  means  for  causing  said  rec- 
ord support  to  have  lineal  traverse  rela- 
tively to  said  stylus  and  to  have  simultane- 
ous rotarj'  movement,  means  adapted  to 
place  said  amplifier  under  tension  through  75 
the  connection  between  said  transmitter  arm 
and  said  amplifier,  and  means  whereb}^  the 
direction  of  this  pressure  may  be  varied  to 
adapt  the  machine  for  use  in  connection  Avith 
either  graphophone  or  gramophone  records,  go 

4.  A  phonograph,  embodying  therein  a 
rotar}^  record  support,  a  fixed  amplifier,  a 
rigid  supporting  arm  mounted  upon  hori- 
zontal pivots  below  said  amplifier,  said  arm 
haAdng  slight  lateral  play,  means  exerting  a  85 
downward  pressure  upon  said  arm,  a  sub- 
stantially stationary  transmitter  arm  at- 
tached adjacent  to  one  end  thereof  to  said 
supporting  arm  and  having  the  other  end 
thereof  connected  with,  and  adapted  to  90 
transmit  vibrations  to,  said  amplifier,  said 
transmitter  arm  being  adapted  to  carry  a 
stylus  point,  and  means  for  causing  said  rec- 
ord support  to  haA'e  lineal  traverse  rela- 
tively to  said  stylus  and  to  have  simultane-  95 
ous  rotary  moA^ement. 

5.  A  phonograph,  embodying  therein  a 
rotary  record  support,  a  fixed  amplifier,  a 
rigid  supporting  arm  mounted  upon  hori- 
zontal pivots  below  said  amplifier,  said  arm  100 
having  slight  lateral  play,  means  exerting  a 
downward  pressure  upon  said  arm,  a  sub- 
stantially stationary  transmitter  arm  at- 
tached adjacent  to  one  end  thereof  to  said 
supporting  arm  and  having  the  other  end  105 
thereof  connected  with,  and  adapted  to 
transmit  Adbrations  to,  said  amplifier,  said 
transmitter  arm  being  adapted  to  carry  a 
stylus  point,  means  for  causing  said  rec- 
ord support  to  have  lineaj  traA^erse  rela-  110 
tively  to  said  stylus  and  to  have  simultane- 
ous rotary  movement,  and  means  adapted  to 
place  said  amplifier  under  tension  through 
the  connection  between  said  transmitter  arm 
and  said  amplifier.  115 

6.  A  phonograph,  embodying  therein  a 
rotary  record  support,  a  fixed  amplifier,  a 
rigid  supporting  arm  mounted  upon  hori- 
zontal pivots  below  said  amplifier,  said  arm 
having  slight  lateral  play,  means  exerting  a  120 
downAvard  pressure  upon  said  arm,  a  sub- 
stantially stationary  transmitter  arm  at- 
tached adjacent  to  one  end  thereof  by  a 
uniA-ersal  joint  to  said  supporting  arm  and 
having  the  other  end  thereof  connected  125 
with,   and  adapted  to  transmit  vibrations 

to,  said  amplifier,  said  transmitter  arm  be- 
ing adapted  to  carry  a  stylus  point,  means 
for  causing  said  record  support  to  have 
lineal  traverse  relatively  to  said  stylus  and  130 
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to  have  simultaneous  rotary  movement, 
and  relatively  movable  cooperating  means 
whereby  a  tensional  stress  may  be  applied 
to  said  amplifier  and  said  transmitter  arm 
5  maj'  be  shifted  about  said  universal  joint  to 
vary  the  direction  of  the  application  of  the 
stress  tensioning  said  amplifier  whereby  the 
phonograph  may  be  adjusted  for  use  with 
either  graphophone  or  gramophone  records. 

2Q  7.  A  phonograph  embodying  therein  a 
fixed  amplifier,  a  transmitter  arm,  one  end 
of  which  is  adapted  to  carry  a  stylus  point, 
means  connecting  the  other  end  of  said  arm 
with,  and  transmitting  vibrations  therefrom 

15  to,  said  amplifier,  a  feed  screw,  a  frame 
adapted  to  receive  lineal  traverse  from  said 
feed  screw,  a  rotary  record  support  carried 
by  said  frame,  a  spring  motor  carried  by 
said  frame,  means  actuated  by  said  motor 

20  for  imparting  a  rotary  movement  to  said 
record  support  simultaneously  with  the 
lineal  traverse  of  said  frame,  and  means  pre- 
venting movement  of  said  transmitter  arm 
across  the  record  by  and  in  accordance  with 

25  the  indicated  sound  waves  upon  a  record  car- 
ried by  said  support. 

8.  A  phonograph  embodying  therein  a 
fixed  amplifier,  a  transmitter  arm,  one  end 
of  which  is  adapted  to  carry  a  stylus  point, 

30  means  comiecting  the  other  end  of  said  arm 
with,  and  transmitting  vibrations  therefrom 
to,  said  amplifier,  a  feed  screw,  a  frame 
adapted  to  receive  lineal  traverse  from  said 
feed  screw,  a  rotary  record  support  carried 

35  by  said  frame,  a  spring  motor  carried  by 
said  frame,  means  actuated  by  said  motor 
for  imparting  a  rotary  movement  to  said 
record  suoport  simultaneously  with  the 
lineal  traverse  of  said  frame,  means  prevent- 

40  ing  movement  of  said  transmitter  arm  across 
the  record  by  and  in  accordance  with  the  in- 
dicated sound  waves  upon  a  record  carried 
by  said  support,  and  means  whereby  said 
motor  frame  may  be  connected  with  and  dis- 

45  connected  from  said  feed  screw  at  will. 

9.  A  phonograph,  embodying  therein  a  ro- 
tary  record   support,   a   fixed   amplifier,   a 

rigid  supporting  arm,  mounted  upon  hori- 
zontal pivots  below  said  amplifier,  said  arm 

50  having  slight  lateral  play,  means  exerting  a 
downward  pressure  upon  said  arm,  a  sub- 
stantially stationary  transmitter  arm  at- 
tached adjacent  to  one  end  thereof  to  said 
supporting  arm  and  having  the  other  end 

55  thereof  connected  with,  and  adapted  to 
transmit  vibrations  to,  said  amplifier,  said 
transmitter  arm  being  adapted  to  carry  a 
stylus  point,  a  feed  screw,  a  spring  motor 
adapted  to  receive  lineal  traverse  from  said 

60  feed  screw,  a  gear  driven  by  said  motor  slid- 
ably  mounted  upon  said  feed  screw,  a  nut 
carried  by  said  motor,  means  actuated  by 
said  supporting  arm  whereby  said  nut  may 
be  thrown  into  or  out  of  engagement  with 

65  said  screw,  and  means  carried  by  said  motor 


for  imparting  a  rotary  movement  to  said 
record  support  simultaneously  with  the 
lineal  traverse  of  the  motor, 

10.  A  phonograph,  embodying  therein  a 
rotary  record  support,  a  fixed  amplifier,  a  70 
rigid  supporting  arm,  mounted  upon  hori- 
zontal pivots  below  said  amplifier,  said  arm 
having  slight  lateral  play,  means  exerting  a 
downward  pressure  upon  said  ai'm,  a  sub- 
stantially stationary  transmitter  arm  attached  7  5 
adjacent  to  one  end  thereof  to  said  support- 
ing arm  and  having  the  other  end  thereof 
connected  with,  and  adapted  to  transmit  vi- 
brations to,  said  amplifier,  said  transmitter 
arm  being  adapted  to  carry  a  stylus  point,  a  80 
feed  screw,  a  spring  motor  adapted  to  re- 
ceive lineal  traverse  from  said  feed  screw,  a 
gear  driven  by  said  motor  slidably  mounted 
upon  said  feed  screw,  a  nut  carried  by  said 
motor,  and  slidably  mounted  upon  a  rocking  85 
shaft,  an  arm  carried  by  said  shaft,  a  rod  se- 
cured to  said  arm  and  adapted  to  straddle 
said  supporting  arm,  whereby  said  nut  may 
be  thrown  into  or  out  of  engagement  with 
said  screw  as  said  supporting  arm  is  lowered  90 
or  raised  to  engage  the  stylus  with,  or  dis- 
engage it  from,  the  record,  and  means  car- 
ried by  said  motor  for  imparting  a  rotary 
movement  to  said  record  support  simulta- 
neously with  the  lineal  traverse  of  the  motor.  95 

11.  A  phonograph  embodying  therein  a 
record  support,  means  actuating  said  sup- 
port, a  fixed  soimd  box,  a  diaphragm  moimt- 
ed  therein,  a  transmitter  arm  adapted  to 
carry  a  stylus  point  at  one  end  thereof,  a  100 
flexible  connection  between  the  other  end  of 
said  arm  and  said  diaphragm,  a  rigid  sup- 
porting arm  adapted  to  have  said  transmit- 
ter arm  moimted  thereon  adjacent  to  the 
stylus,  a  universal  j  oint  connecting  said  trans-  105 
mitter  arm  and  said  supporting  arm,  means 
acting  through  said  supporting  arm  where- 
by said  transmitter  arm  is  normally  forced 
toward  a  record,  projections  substantially 
axially  below  said  diaphragm  and  below  and  110 
eccentrically  thereof,  and  an  elastic  member, 
one  end  of  which  acts  upon  said  connection 
between  the  transmitter  arm  and  the  dia- 
phragm, and  the  other  end  of  which  is 
adapted  to  be  connected  to  either  of  said  115 
projections  to  adjust  the  machine  for  use 
with  a  graphophone  or  a  gramophone 
record. 

12.  A  phonograph,  embodying  therein  a 
record  support,  means  actuating  said  sup-  120 
port,  a  fixed  sound  box,  a  diaphragm  moimt- 
ed therein,  a  transmitter  arm  adapted  to 
carry  a  stylus  point  at  one  end  thereof,  a 
flexible  connection  between  the  other  end  of 
said  arm  and  said  diaphragm,  a  rigid  sup-  125 
porting  arm  adapted  to  have  said  transmit- 
ter arm  mounted  thereon  adjacent  to  the 
stylus,  a  pivotal  connection  between  said 
transmitter  arm  and  said  supporting  arm, 
means  acting  through  said  supporting  arm  130 
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whereby  said  transmitter  arm  is  normally 
forced  toward  a  record,  a  spring  member 
carried  by  said  pivotal  connection,  and  an 
elastic  member  extending  from  said  spring 
member  downwardly  to  said  supporting  arm, 
whereby  a  rotative  movement  is  exerted 
upon  said  pivotal  connection  to  develop  pres- 
sure upon  said  diaphragm. 


In  witness  whereof,  I  have  hereunto  af- 
fixed my  signature  in  the  presence  of  two 
subscribing  witnesses,  this  8th  day  of  Janu- 
ary, 1912. 

CLINTON  B.  REPP. 
Witnesses : 

Frank  T.  Wentworth, 
Eugene  Wening. 
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To  all  whom  it  may  concern  t 

Be  it  known  that  I,  Clinton  E.  Woods, 

of  Bridgeport,  Connecticut,  have  invented 

a  new  and  usei'ul  Impro^■ement  in  Talking- 

5  Machines,  which  invention  is  fully  set  forth 

in  the  following  specification. 

This  invention  relates  to  talking  ma- 
chines, and  more  particularly  to  that  class 
of  talking  machines  in  which  a  cylindrical 

10  record-tablet  or  record  is  mounted  upon  a 
suitable  mandrel,  and  the  sound-box  and  the 
tablet  are  driven  by  a  suitable  motor  in  the 
act  of  recording  or  reproducing. 

The  object  of  the  invention  is  to  produce 

15  a  talking  machine  of  this  type,  which  shall 
be  so  constructed  as  to  be  highly  convenient 
for  desk  use,  or  dictation  purposes,  which 
shall  be  compact,  composed  of  a  minimum 
number    of  parts,  and  shall  be  noiseless  in 

20  operation,  free  from  vibrations  which  would 
interfere  with  the  recording  or  reproduction 
of  the  sound-vibrations,  and  which  shall  be 
capable  of  being  started  or  stopped  Avith 
ease   by   convenient   manual   manipulation. 

25  By  "manual,"  as  herein  used,  is  meant,  not 
only  operation  by  the  hand  alone,  but  by  the 
foot  or  other  part  of  the  body  of  the  oper- 
ator. 

Further  specific  objects  are  to  provide  for 

30  the  lubrication  of  the  machine,  to  the  end 
that  it  may  run  for  a  long  time  w'ithout  at- 
tention in  this  regard,  and  to  connect  the 
motor  with  the  operative  parts  by  means  of 
gearing,  which  shall  be  free  from  relative 

35  play  which  would  produce  vibration  of  the 
parts  and  inaccuracy  in  timing  of  the  parts, 
and  generally,  to  improve  the  appearance 
and  construction,  as  well  as  the  convenience, 
of  the  machine. 

40  With  these  objects  in  view,  the  invention, 
generally  stated,  consists  of  a  base  -  piece, 
preferably  circular  in  form,  from  which  a 
column  projects  centrally  upward  and  sup- 
ports a  motor  casing,  which  motor  casing  in 

45  turn  supports  the  casing  for  inclosing  the 
gearing,  the  latter  casing  supporting  the 
mandrel  shaft  and  one  end  of  the  usual  feed- 
screAV  for  propelling  the  sound-box  carriage, 

•      the  whole  being  so  arranged   and   propor- 

50  tioned  that  the  center  of  gravit}^  of  the  ma- 
chine as  a  whole  is  approximately  over  the 
column  projecting  up  from  the  base.  Pref- 
erably, a  continuously  ruiming  electric  mo- 


tor is  inclosed  in  the  motor  casing,  having  a 
shaft  whose  end  projects  into  the  gear  cas-  55 
ing,  and  is  provided  Avith  a  worm  meshing 
with  a  worm  gear  on  one  part  of  a  two-part 
shaft,  the  other  part  of  said  shaft  being  pro- 
vided with  a  worm  meshing  with  two  worm 
gears,  one  of  which  is  attached  to  the  man-  60 
drel  shaft  and  the  other  to  the  feed-screw. 
A  suitable  clutch  device  is  employed  to  con- 
nect the  continuously  driven  member  of  this 
shaft  at  the  will  of  the  operator  to  the  other 
iiiember   of   the   shaft,   or   to   disconnect   it  65 
therefrom.     Said  shaft  and  the  gears  co- 
operating therewith  and  the  clutch  device 
are  all  inclosed  in  the  gear  casing,  while  a 
clutch-operating   lever   projects   therefrom, 
and  is  provided  with  a  suitable  finger-piece  70 
in. position  to  be  grasped  by  the  operator 
when   drawing   the    machine    toward    him, 
thereby  closing  the  clutch  and  starting  the 
machine,  this  action  taking  place  against  the 
tension   of   a  spring,   which   automatically  7  5 
opens  the  clutch  when  the  finger  of  the  op- 
erator is  removed  from  said  finger  -  piece. 
Or,  one  terminal  of  a  Bow^den  wire  may  be 
placed  in  operative  position  in  relation  to 
said  protruding  clutch  lever,  the  other  ter-  80 
minal  of  the  Bowden  wire  being  in  operative 
relation  with  suitable  lever  mechanism,  to 
be  actuated  by  the  foot  of  the  operator,  or 
otherwise,  to  shift  the  clutch  and  start  the 
mandrel,  the  reverse  action  being  due  to  the  85 
tension   of   a   spring,   as   in  the   case   of   a 
finger-piece;    preferably,  however,  the  ma- 
chine is  provided  with  both  the  finger-piece 
and  the  Bowden  wire  construction  for  actu- 
ating the  clutch  lever,  to  the  end  that  either  90 
may  be  used  at  will. 

In  the  present  invention,  the  base  of  the 
machine,  the  supporting  column,  the  motor 
casing  and  the  gear  casing,  are  composed  of 
an  integral  piece  of  metal,  preferably  alu-  95 
minum,  thereby  eliminating  the  inaccuracies 
which  inevitably  occur  when  the  several 
parts  of  the  frame  of  the  machine  are  made 
se])arate  and  fitted  together.  With  such  an 
integral  casing,  it  is  possible,  in  machining  100 
the  parts,  to  bore  the  holes  for  the  necessary 
bearings  with  great  accuracy,  and  to  make 
all  of  the  parts  of  a  large  number  of  ma- 
chines completely  interchangeable. 

Another  feature  of  the  present  invention  105 
consists  in  means  whereby   worm  gearing 
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may  be  employed  for  transmitting  motion, 
and  thereby  greatly  reducing  the  number  of 
parts,  and  eliminating  the  play  of  parts  and 
vibrations  due  to  looseness  of  parts,  which 
5  heretofore  existed  in  machines  of  this  char- 
acter. In  the  present  invention,  two  worms 
are  employed,  one  on  the  motor  shaft  and 
one  on  the  shaft  connecting  said  motor  shaft 
with  the  mandrel  shaft  and  the  feed-screw, 

10  and  in  each  instance  provision  is  made  for 
supporting  the  projecting  end  of  the  shaft 
bearing  the  worm,  so  that  the  latter  cannot 
yield  under  the  stress  of  operation,  but  will 
always    run    perfectly    true    and    accurate. 

15  Such  support  for  the  worm  on  the  motor 
shaft  is  preferably  secured  by  inclosing  the 
Avorm  in  a  hollow  teat  or  hub  projecting 
from  the  wall  of  the  motor  casing,  which 
hub  or  teat  has  a  slot  cut  in  the  side  thereof 

20  to  permit  engagement  of  the  worm  gear 
with  the  worm.  The  other  worm  referred 
to  is  afforded  the  proper  support  by  placing 
the  worm  gearing  on  the  mandrel  shaft  im- 
mediately opposite  the  worm  gearing  on  the 

25  feed-screw  shaft,  to  the  end  that  the  thrust 

due  to  the  one  shall  be  offset  or  supported 

by   the   corresponding   thrust   due    to    the 

other. 

In    addition   to    the    features    above    set 

80  forth,  the  invention  contemplates  the  pref- 
erable employment  of  a  suitable  speed-indi- 
cator, a  correction  device  for  indicating  cor- 
rections or  other  data  in  connection  with  the 
dictated  subject-matter,  and  a  suitable  speed 

S5  governor  for  the  motor,  all  of  which  last 
mentioned  parts  are  likewise  supported  by 
the  central  upwardly-projecting  column, 
and  preferably  directly  by  the  motor  cas- 
ing. 

40       Other  specific  features  and  details  of  the 

invention  will  be  pointed  out  in  connection 

with  the  description  hereinafter  contained. 

The  inventive  idea  involved  is  capable  of 

receiving  a  variety  of  mechanical  expres- 

45  sions,  one  of  which,  for  the  purpose  of  illus- 
trating the  invention,  is  shown  in  the  accom- 
panying drawings,  but  it  is  to  be  expressly 
understood  that  such  drawings  are  for  the 
purpose  of  illustration  only,  and  are  not  de- 

50  signed  to  define  the  limits  of  the  invention, 
reference  being  had  to  the  appended  claims 
for  this  purpose. 

In  said  drawings — Figure  1  is  a  top  plan 
view ;  Fig.  2  is  an  end  elevation  of  the  left- 

55  hand  end  of  Fig.  1 ;  Fig.  3  is  an  end  ele- 
vation of  the  right-hand  end  of  Fig.  1 ;  Fig. 
4  is  a  front  elevation  of  the  machine ;  Figs. 
5,  6  and  7  are  details  showing  the  manner 
of  mounting  and  operating  the  Bowden  wire 

60  and  its  terminals  for  controlling  the  clutch- 
shifting  device;  Fig.  8  is  a  detail  showing 
the  mandrel  bearing-  supported  by  the  gear 
casing;  and  Fig.  9  is  a  detail  of  the  lubri- 
cating device  employed  in  connection  with 

15  certain  of  the  bearings. 


Eeferring  to  Figs.  1  to  4,  1  is  a  base  or 
base-piece,  preferably  circular  in  form,  and 
2  is  a  suitable  supporting  column  project- 
ing upwardly,  preferably  from  the  center 
of  said  base-piece.  The  base  1  is  prefer-  70 
abh^  small  and  flat  so  as  to  occupy  the  min- 
imum space.  3  is  a  shell  or  casing  within 
which  any  suitable  motor,  preferably  an 
electrical  motor,  is  mounted,  said  shell  or 
casing  being  secured  to,  and  preferably  75 
formed  integral  with,  the  column  2.  A 
gear  casing  4  is  supported  by  the  motor 
casing  3,  and  preferably  is  formed  integral 
therewith.  Said  gear  casing  4  has  formed 
therein,  and  supported  thereby,  bearings  for  go 
the  mandrel  shaft  5.  Projecting  from  the 
motor  casing  3  opposite  from  the  gear  cas- 
ing, is  a  casing  G,  inclosing  any  suitable 
speed-governor  (not  shown)  for  the  motor, 
and  an}^  suitable  speed-indicator  7,  only  the  35 
scale  8  and  the  needle  9  of  which  are  shown. 

The  outer  end  of  the  casing  6  inclosing 
the  speed-governor  is  provided  with  a  clo- 
sure-piece 10,  from  which  projects,  toward 
the  front  of  the  machine,  two  curved  arms  90 
11  and  12  (see  Fig.  3),  the  arm  11  sup- 
porting one  end  of  the  feed-screw  13,  and 
the  arm  12  supporting  one  end  of  the  correc- 
tion device  15,  shown  in  Fig.  1.  Preferably 
the  two  arms  11  and  12  are  integrally  con-  95 
nected  forming  a  single  bracket.  Since  the 
specific  construction  of  the  correction  de- 
vice forms  no  part  of  the  present  invention, 
it  need  not  be  further  described  herein. 

The  motor  shaft  16  has  one  bearing  17  100 
in  the  left-hand  end  of  the  motor  casing, 
as  shown  in  Fig.  1,  and  said  end  wall  of  the 
motor  casing  has  formed  thereon,  and  pref- 
erably integral  therewith,  a  portion,  prefer- 
ably in  the  form  of  a  hollow  teat  or  hub  18,  105 
within   which  the  worm   19  on   the  moi^or 
shaft  revolves,  and  b}^  which  it  is  supported 
on  all  sides,  except  for  a  slot  20  (Fig.  2) 
formed  preferably  in  the  under  side  thereof, 
through  which  slot  a  worm  gear  21  enters  no 
to  mesh  with  the  worm  19.     Said  worm 
gear  21  .is  ke5'^ed  to  a  shaft  22,  to  which  is 
secured  one  member  23  of  a  clutch,  the  other 
member  24  of  which  clutch  is  secured  to  a 
sleeve  25  sliding  on  the  other  part  2G  of  115 
the  shaft,  the  tAvo  shaft  parts  22  and  2C> 
forming  in  effect  a  continuous  shaft  when 
the  clutch  mechanism  is  closed  and  revolv- 
ing together,  said  part  26,  however,  being 
stationary  when  the  clutch  is  open,  even  12a 
though  the  motor  be  a  continuously  driven 
motor.     On  the  end  of  the  shaft  part  26  is 
a   Avorm   27,   which   meshes   with   a   worm 
gear  28  on  the  end  of  the  mandrel  shaft  5 
on  its  upper  side,  and  Avith  a  worm  gear  125 
29  on  its  loAver  side,  said  worm  gear  29  be-       • 
ing  fast  on  one  end  30  of  the  feed-screw 
13,  the  other  end  of  which  has  bearing  in 
the  arm  11,  as  before  described. 
The  base  1,  the  column  2,  the  motor  casing  3,  130 
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and  the  gear  casing  4  are  preferably  formed 
integral,  and  also  preferably  formed  of  cast 
metal,  as  cast  aluminum,  to  the  end  that 
there  can  be  no  variation  in  the  relation  of 
5  the  parts,  and  to  the  further  end  that  the 
bearings  for  the  respective  shafts  may  be 
bored  with  great  accuracy.  It  will  be  ob- 
sei'\  ed  that  the  worm  19  on  the  end  of  the 
motor  shaft  16  is  supported  by  the  hollow 

10  teat  or  hub  18  against  the  thrust  of  the 
worm  gear  21,  and  that  the  two  worm  gears 
28  and  29  on  the  opposite  sides  of  the  worm 
27  act,  the  one  to  support  the  worm  on  one 
side,  and  the  other  to  support  it  on  the 

16  opposite  side,  so  that  the  respective  worms 
will  perform  their  functions  unyieldingly 
and  with  great  accuracy  and  precision. 
This  is  a  matter' of  much  imi^ortance,  since 
heretofore  it  has  been  deemed  impracticable 

20  to  drive  talking  machine  mechanism  by 
worm  gearing,  though  such  gearing  is  well 
known  to  be  the  most  accurate  and  free 
from  noise  of  operation  and  vibration.  But 
by   the   means   herein   show^n,   it   has   been 

25  found   possible   to   employ    worm    gefiring, 
thereby  securing  the  desirable  results  inci- 
dent to  its  use,  and  avoiding  the  objections 
heretofore  existing  in  connection  therewith. 
The  arm  12  not  only  supports  one  end  of  the 

30  correction  device  15,  as  heretofore  described, 
but  also  supports  the  outer  end  of  the  guide- 
rod  31  for  the  sound-box  carriage  32,  -which 
carriage  is  also  provided  with  the  usual  or 
any  suitable  nut  33    (see  Fig.  3)    for  en- 

35  gaging  the  feed-screw  13  to  propel  the  car- 
riage, in  a  manner  well  understood  in  this 
art. 

Any  suitable  sound-box,  either  for  record- 
ing or  for  reproducing,  or  both,  may  be 

40  mounted  on  the  carriage,  and  as  here  shown, 
a  combined  recorder  and  reproducer  34  is 
mounted  thereon,  but  since  the  specific  con- 
struction of  said  recorder-reproducer  does 
not  form  any  part  of  the  present  invention, 

45  the  details  of  its  construction  are  not  spe- 
cifically show^n  or  described. 

The  several  joarts  already  described,  that 
is,  the  motor,  the  mandrel,  the  sound-box 
and  sound-box  carriage,  etc.,  are  so  related 

50  to  each  other  and  to  the  vertical  column  2 
that  their  combined  center  of  gravity  lies 
substantially  in  line  with  the  column  and  at 
an  elevation  which  is  low  and  is  shown  as 
being  considerably  less  than  the  diameter  of 

55  the  base.  Inasmuch  as  this  machine  is  in- 
tended for  desk  use,  the  several  parts  are  ar- 
ranged compactly  and  at  as  low  elevation  as 
possible. 

The  clutch  sleeve  25  is  engaged  by  the 

60  forked  end  35  (see  Figs.  2  and  5)  of  a  clutch- 
shifting  lever  fulcrumed  in  the  gear  casing 
at  36,  and  provided  with  a  depending  arm 
37  projecting  out  of  the  gear  casing,  upon 
which  arm  is  pivoted  a  finger-piece  38,  in 

65  a  position  to  be  grasped  by  the  finger  of 


the  operator  when  he  takes  hold  of  the  co- 
lumnar base  of  the  machine  to  di-aw  it  to- 
ward him,  this  action  automatically  shifting 
the  clutch  so  as  to  connect  the  two  parts  22 
and  26  of  the  shaft,  starting  the  worm  27,  70 
and  thus  starting  the  mandrel  and  the  feed- 
screAv.  This  shifting  action  of  the  clutch 
takes  place  against  the  tension  of  a  spring 

39,  and  when  the  pressure  of  the  finger  is 
released  from  the  finger-piece  38,  the  spring  75 
acts  to  open  the  clutch,  and  tlius  stop  the 
movement  of  the  mandrel  and  the  feed- 
screw. Preferably,  the  pivot  of  the  clutch- 
shifting  lever  is  in  the  form  of  a  rock  shaft 

40,  one  end  of  which  projects  outward  80 
through  the  side  of  the  gear  casing  (see  Fig. 
5),  and  has  keyed  thereto  a  lever  arm  41, 
and  it  w^ill  be  observed  that  Avhen  said  lever 
arm  41  is  rocked  in  the  direction  of  the  ar- 
row, it  has  the  same  effect  on  the  clutch  as  <?5 
when  the  lever  arm  37  is  rocked  in  the  direc- 
tion indicated  by  its  ari-ow^ ;  that  is,  it  closes 
the  clutch  to  start  the  mandrel  and  the  feed- 
screw. 

Any  suitable  means  may  be  employed  for  90 
acting  on  the  lever  arm  41  to  close  the  clutch, 
but  by  the  present  invention,  it  is  preferred 
to  employ  a  Bowden  wire,  one  terminal  of 
wdiich  is  in  operative  relation  with  the  lever 

41,  and  the  other  is  in  a  suitable  position  to  95 
be  actuated  by  the  operator,  as  for  example, 

on  the  floor,  where  it  may  be  actuated  by  the 
foot. 

Referring  to  Fig.  5,  42  is  the  Bow'den  wire, 
43  the  terminal  in  operative  relation  w^ith  100 
the  lever  arm  41,  and  44  is  the  Bowden  wire 
terminal  in  operative  relation  with  the  bell- 
crank  lever  45  pivoted  at  46,  preferably  on 
the  interior  of  an  oval  casing  47,  one  arm 
45=^  of  the  bell-crank  lever  being  in  opera-  105 
tive  relation  with  the  terminal  44,  and  the 
other  arm  45"  being  in  the  path  of  a  thrust- 
pin  48,  preferably  provided  with  a  head  49 
upon  which  the  foot  is  placed  to  depress 
the  same  against  the  action  of  a  spring  50,  no 
one  end  of  which  is  connected  to  the  arm 
45^  of  the  bell-crank  lever  45,  and  the  other 
to  any  part  of  the  casing  47,  as  a  depending 
lug  51.    In  Fig.  5,  the  parts  are  shown  in  the 
l^osition  which  they  would  occupy  when  the  115 
clutch  is  open  and  the  mandrel  and  feed 
screw  standing  still.     In  Fig.   6  the  foot 
member  is  shown  with  the  parts  in  the  posi- 
tion which  they  occupy  when  the  pin  48 
has  been  depressed  by  the  foot  of  the  oper-  120 
ator.  thereby  thrusting  inward  (from  right 
to  left  in  Fig.  6)  the  Bowden  wire  terminal 
44,  which  thrust  is  transmitted  to  the  Bow- 
den wire  terminal  43,  moving  the  same  from 
right  to  left,  as  shown  in  Fig.  5,  and  thus  125 
shifting  the  clutch  to  close  the  same  and 
start  the  mandrel  and  feed-screw. 

Preferabh'^  the  base-piece  1  is  provided 
with  means  for  starting  and  stopping  the 
motor,  this  means  being  mounted  on  the  base  iso 
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entirely  independently  of  the  column  which 
supports  the  motor.  When  an  electric  motor 
is  used,  as  herein  shown  and  described,  the 
starting  and  stopping  means  can  be  any 
5  suitable  switch  52  (Figs.  2  and  3)  for  switch- 
ing current  onto  or  off  from  the  motor, 
which  current  is  led  by  conductors  53  from 
the  base-piece  1,  through  the  bottom  of  the 
motor  casing  3,  to  the  motor,  as  indicated 

10  in  Fig.  2. 

For  the  purpose  of  lubricating  the  bear- 
ings of  the  machine,  holes  are  drilled  in  the 
walls  of  the  casing,  and  a  suitable  lubricat- 
ing device  is  inclosed  therein.    One  of  these 

15  devices  is  illustrated  in  Fig.  1,  in  which  54 

is  the  opening  in  the  end  of  the  wall  of  the 

motor    casing,    extending    down    to     and 

•  through  the  bearing  for  the  shaft  16,  and 

55  is  a  wick  in  the  lower  end  of  said  open- 

20  mg,  one  end  of  the  wick  bearing  against 
the  shaft  16.  To  the  upper  end  of  the  wick 
is  connected  a  spring  56,  and  57  is  a  screw- 
plug  closing  the  opening  51,  which  opening 
between  the  screw-plug  57  and  the  wick  is 

25  filled  with  a  suitable  lubricating  oil.  By 
means  of  the  screw-plug  57,  the  tension  on 
the  spring  56  may  be  regulated,  thereby  reg- 
ulating the  force  with  which  the  wick  55  bears 
against  shaft  16,  and  the  spring  automatically 

30  compensates  for  any  wear  on  the  end  of  the 
wick,  due  to  its  contact  with  the  shaft.  This 
lubrication  of  the  shaft  at  this  point  not 
only  performs  the  usual  function  of  lubri- 
cating a  shaft  bearing,  but  in  addition  there- 

35  to,  performs  the  very  important  function  of 
simultaneously  lubricating  the  v^^orni  19, 
thus  insuring  smooth  cooperation  of  said 
worm  with  the  worm  gear  21;  in  other 
words,    lubricating    the    worm    and    worm 

40  gear  by  reason  of  the  small  amount  of  oil 
which  is  fed  from  the  shaft  bearing  17  out 
onto  and  along  the  worm  19,  and  from  it  to 
the  worm  gear  21. 

Preferably,  the  parts  are  all  so  propor- 

45  tioned,  and  the  location  of  the  supporting 
column  2  so  arranged  that  said  column  is 
approximately  at  the  center  of  gravity  of 
the  machine,  or  in  a  vertical  line  passing 
through  the  center  of  gravity,  to  the  end 

50  that  the  equilibrium  of  the  machine  may 
be  readily  maintained.  The  machine  of  the 
IJresent  invention  is  designed,  primarily, 
for  desk  use,  much  as  a  telephone  is  em- 
ployed upon  a  desk,  to  be  drawn  toward 

55  and  pushed  back  from  the  operator,  and  it 
will  be  perceived  that,  by  reason  of  its  small 
size,  due  to  its  compactness,  its  equilibrium, 
its  freedom  from  vibrations  that  would  in- 
terfere with  its  accuracy  of  operation,  and 

60  the  facility  with  which  the  mandrel  may  be 
stopped  and  started,  as  well  as  the  conven- 
ient arrangement  of  the  correction  deAdce, 
and  the  location  of  the  speed-indicator,  it 
constitutes  a  machine  of  great  efficiency  in 


operation    and    convenience    of    manipula-  65 

tion. 

"While,  for  the  purpose  of  describing  the 
invention,  the  preferred  form  thereof  has 
been  set  forth  with  much  particularity,  the 
invention  is  not  limited  to  the  specific  pro-  70 
portions,  materials  or  arrangements  herein 
set  forth,  since  the  same  may  b^  varied  with- 
in the  limits  of  the  claims  hereto  appended. 

What  is  claimed  is: — • 

1.  The  combination  of  a  flat  base,  a  rela-  75 
tively  short  column  of  small  cross-sectional 
area  projecting  upward  therefrom,  and  a 
talking  machine  comprising  a  record-man- 
drel, a  sound-box  carriage  and  a  motor  op- 
eratively  connected  with  said  mandrel  and  so 
carriage,  said  talking  machine  being  sup- 
ported by  said  column  with  its  parts  com- 
pactly arranged  in  balanced  relation  with 
respect  to  said  column. 

2.  The  combination  in  a  talking  machine,  85 
of  a  flat  base,  a  column  of  small  cross-sec- 
tional   area   projecting    upward    from   the 
base,   and   a   mechanism   supported   on   the 
column  and   comprising   a   record-mandrel, 

a  sound-box  carriage  and  a  motor  opera-  90 
tively  connected  with  the  mandrel  and  car- 
riage, the  center  of  gravity  of  the  mecha- 
nism being  at  an  elevation  above  the  bottom 
of  the  base  less  than  the  maximum  hori- 
zontal dimension  of  the  base.  95 

3.  The  combination  in  a  talking  machine, 
of  a  flat  base,  a  column  of  small  cross-sec- 
tional area  projecting  upward  from  the  base, 
and  a  mechanism  supported  on  the  column 
and  comprising  a  record-mandrel,  a  sound-  lOO 
box  carriage  and  a  motor  operatively  con- 
nected Avith  the  mandrel  and  carriage,  the 
center  of  gravity  of  the  mechanism  lying 
approximately  in  the  axis  of  the  column 
and  being  at  an  elevation  above  the  bottom  ios» 
of  the  base  less  than  the  maximum  horizon- 
tal dimension  of  the  base. 

4.  The  combination  in  a  talking  machine, 
of  a  flat  base,  a  relatively  short  column  of 
small  cross-sectional  area  projecting  upward  110 
from    the    base,    a    record-mandrel    and    a 
sound-box  carriage  supported  on  the  column 

at  one  side  thereof,  and  a  motor  supported 
on  the  column  at  the  other  side  thereof 
and  operatively  connected  with  the  mandrel  115 
and  carriage,  the  combined  center  of  gravity 
of  said  mandrel,  carriage  and  motor  lying 
approximately  in  the  axis  of  the  column. 

5.  The  combination  in  a  talking  machine, 

of  a  flat  base,  a  column  of  small  cross-sec-  120 
tional  area  projecting  upward  from  the 
base,  a  record-mandrel  and  a  sound-box  car- 
riage supported  on  the  column  at  one  side 
thereof,  and  a  motor  supported  on  the  col- 
umn at  the  other  side  thereof  and  opera-  125 
tively  connected  with  the  mandrel  and  car- 
riage, the  combined  center  of  gravity  of  the 
mandrel,  carriage  and  motor  being  at  an 
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elevation  above  the  bottom  of  the  base  less 
than  the  maxiiuiim  horizontal  dimension  of 
the  base. 

6.  In  a  talking  machine,  the  combination 
5  of  a  motor-casing,  a  gear-casing  supported 

by  the  motor-casing  and  extending  horizon- 
tally from  one  end  thereof  perpendicularly 
to  the  motor  axis,  a  record-mandrel  sup- 
ported by  the  gear-casing  and  extending 
10  horizontally  from  the  outer  end  thereof 
parallelly  with  the  motor  axis,  and  gearing 
in  the  gear-casing  connecting  the  motor  with 
the  mandrel. 

7.  In  a  talking  machine,  the  combination 
15  of  a  motor-casing,  a  gear-casing  supported 

by  the  motor-casing  and  extending  horizon- 
tally from  one  end  thereof  perpendicularly 
to  the  motor  axis,  a  record-mandrel  sup- 
ported  by   the  gear-casing   and   extending 

20  horizontally  from  the  outer  end  thereof 
parallellj'  with  the  motor  axis  and  on  the 
same  side  of  the  gear-casing  as  the  motor, 
and  gearing  in  the  gear-casing  connecting 
the  motor  with  the  mandrel. 

25  8.  In  a  talking  machine,  the  combination 
of  a  motor-casing,  a  gear-casing  supported 
by  the  motor-casing  and  extending  horizon- 
tally from  one  end  thereof  perpendicularly 
to   the   motor  axis,   a   record-mandrel   sup- 

30  ported  by  the  gear-casing  and  extending 
horizontall,y  from  the  outer  end  thereof  par- 
allelly with  the  motor  axis,  gearing  in  the 
gear-casing  connecting  the  motor  with  the 
mandrel,  and  a  vertical  column  on  which 

35  the  motor-casing  is  supported,  the  axis  of 
the  column  being  near  the  side  of  the  casing 
from  which  the  gear-casing  extends. 

9.  In  a  talking  machine,  the  combination 
of  a  motor-casing,  a  gear-casing  supported 

40  b}'  the  motor-casing  and  extending  horizon- 
tally from  one  end  thereof  perpendicularly 
to  the  motor  axis,  a  record-mandrel  sup- 
ported by  the  gear-casing  and  extending 
horizontally  from  the  outer  end  thereof  par- 

45  allelly  with  the  motor  axis  and  on  the  game 
side  of  the  gear-casing  as  the  motor,  gear- 
ing in  the  gear-casing  connecting,  the  motor 
Avith  the  mandrel,  and  a  vertical  column  on 
which  the  motor-casing  is  supported,  the  axis 

50  of  the  column  being  at  the  side  of  the  casing 
adjacent  which  the  mandrel  is  positioned. 

10.  In  a  talking  machine,  the  combination 
of  a  motor-casing,  a  gear-casing  supported 
by  the  motor-casing  and  extending  horizon- 

55  tally  from  one  end  thereof  perpendicularly 
to  the  motor  axis,  a  record-mandrel  sup- 
ported by  the  gear-casing  and  extending 
horizontally  from  the  outer  end  thereof 
parallelly  with  the  motor  axis,  a  sound-box 

60  carriage  movable  along  the  mandrel,  a  feed- 
screw for  the  cari'iage  supported  at  one  end 
by  the  gear-casing,  and  gearing  in  the  gear- 
casing  connecting  the  motor  with  the  man- 
drel and  feed-screw. 


11.  In  a  talking  machine,  the  combina-  65 
tion  of  a  motor-casing,  a  gear-casing  sup- 
])orted  by  the  motor-casing  and  extending 
horizontally  from  one  end  thereof  perpen- 
dicularly to  the  motor  axis,  a  record-man- 
drel supported  by  the  gear-casing  and  ex-  70 
tending   horizontally    from    the    outer    end 
thereof   parallellj^   with  the   motor   axis,   a 
sound-box  carriage  movable  along  the  man- 
drel, a  feed-screw  for  the  carriage  support- 
ed at  one  end  by  the  gear-casing,  an  arm  75 
extending  from  the  motor-casing  and  sup- 
porting the  other  end  of  the  feed-screw,  and 
gearing  in  the  gear-casing  connecting  the 
motor  with  the  mandrel  and  feed-screw. 

12.  In  a  talking  machine,  the  combina-  80 
tion  of  a  motor-casing,  a  gear-casing  sup- 
ported by  the  motor-casing  and  extending 
horizontally  from  one  end  thereof  perpen- 
dicularl}^  to  the  motor  axis,  a  record-man- 
drel supported  by  the  gear-casing  and  ex-  85 
tending   horizontally    from   the   outer  end 
thereof   parallelly   with  the   motor   axis,   a 
sound-box  carriage  movable  along  the  man- 
drel, a  feed-screw  for  the  carriage  support- 
ed at  one  end  by  the  gear-casing,  gearing  in  90 
the  gear-casing  connecting  the  motor  with 
the  mandrel  and  feed-screw,  and  a  vertical 
column  on  which  the  motor-casing  is  sup- 
ported, the  axis  of  the  column  being  near 
the  side  of  the  casing  from  which  the  gear-  95 
casing  extends. 

13.  In  a  talking  machine,  the  combina- 
tion of  a  motor-casing,  a  gear-casing  sup- 
ported by  the  motor-casing  and  extending 
horizontally  from  one  end  thereof  perpen-  100 
dicularly  to  the  motor  axis,  a  record-man- 
drel supported  by  the  gear-casing  and  ex- 
tending horizontally  from  the  outer  end 
thereof  parallelly  with  the  motor  axis,  a 
sound-box  carriage  movable  along  the  man-  105 
drel,  a  feed-screw  for  the  carriage  support- 
ed at  one  end  by  the  gear-casing,  an  arm 
extending  from  the  motor-casing  and  sup- 
porting the  other  end  of  the  feed-screw, 
gearing  in  the  gear-casing  connecting  the  IJlO 
motor  with  the  mandrel  and  feed-screw, 
and  a  vertical  column  on  which  the  motor- 
casing  is  supported,  the  axis  of  the  column 
being  near  the  side  of  the  casing  from  which 
the   gear-casing  extends.  115 

14.  In  a  talking  machine,  the  combina- 
tion of  a  motor-casing,  a  gear-casing  sup- 
ported by  the  motor-casing  and  extending 
horizontally  from  one  end  thereof  perpen- 
dicularly to  the  motor  axis,  a  record-man-  120 
drel  supported  by  the  gear-casing  and  ex- 
tending horizontally  from  the  outer  end 
thereof  parallelly  with  the  motor  axis,  a 
sound-box  carriage  movable  along  the  man- 
drel, a  guide  for  the  carriage  supported  at  125 
one  end  by  the  gear-casing,  a  feed-screw  for 
the  carriage  supported  at  one  end  by  the 
gear-casing,  a  bracket  secured  to  the  motor- 
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casing  and  having  two  separated  arms  re- 
spectively supporting  the  other  ends  of  the 
guide  and  feed-screw,  and  gearing  in  the 
gear-casing  connecting  the  motor  with  the 
g  mandrel  and  feed-sci'ew. 

15,  In  a  talking  machine,  the  combination 
of  a  motor-casing,  a  gear-casing  supported 
by  the  motor-casing  and  extending  hori- 
zontally from  one  end  thereof  perpendicu- 

■^Q  larly  to  the  motor  axis,  a  record-mandrel 
supported  by  the  gear-casing  and  extending 
horizontally  from  the  outer  end  thereof 
parallelly  with  the  motor  axis,  a  sound-box 
carriage  movable  along  the  mandrel,  a  guide 

25  for  the  carriage  supported  at  one  end  by 
the  gear-casing,  a  feed-screw  for  the  car- 
riage supported  at  one  end  by  the  gear-cas- 
ing, a  bracket  secured  to  the  motor-casing 
and  having  two  separated  arms  respectively 

20  supporting  the  other  ends  of  the  guide  and 
feed-screw,  gearing  in  the  gear-casing  con- 
necting the  motor  with  the  mandrel  and 
feed-screw,  and  a  vertical  column  on  which 
the  motor-casing  is  supported,  the  axis  of 

25  the  column  being  near  the  side  of  the  casing 
from  which  the  gear-casing  extends. 

16.  The  combination  in  a  talking  machine, 
of  a  flat  base,  a  column  of  small  cross-sec- 
tional   area    projecting    upward    from    the' 

30  base,  a  mechanism  supported  on  the  column 
and  comprising  a  record-mandrel,  a  sound- 
box carriage  and  a  motor  operatively  con- 
nected with  the  mandrel  and  sound-box 
carriage,  the  center  of  gravity  of  said  mech- 

35  anism  being  at  an  elevation  above  the  bot- 
tom of  the  base  less  than  the  maximum 
horizontal  dimension  of  the  base,  and  means 
carried  by  the  base  for  starting  and  stop- 
ping the  motor. 

40  17.  The  combination  in  a  talking  ma- 
chine, of  a  flat  base,  a  column  of  small 
cross-sectional  area  projecting  upward  from 
the  base,  a  mechanism  supported  on  the 
column  and  comprising  a  record-mandrel,  a 

45  sound-box  carriage  and  an  electric  motor 
operatively  connected  with  the  mandrel  and 
sound-box  carriage,  the  center  of  gravity 
of  said  mechanism  being  at  an  elevation 
above  the  bottom  of  the  base  less  than  the 

50  maximum  horizontal  dimension  of  the  base, 
and  a  manually  operable  switch  for  the 
motor  carried  by  said  base. 

18.  In  a  talking  machine,  the  combina- 
tion of  a  base,  a  short  supj^orting  column 

55  rising  centrally  from  said  base,  an  electric 
motor  with  its  inclosing  casing  supported 
by  said  column,  a  gear-casing  supported  by 
said  motor-casing  and  projecting  horizon- 
tally therefrom,  a  record-mandrel  support- 

60  ed  by  said  gear-casing,  and  gearing  in  said 
gear-casing  connecting  the  motor  with  the 
mandrel,  the  center  of  gravity  of  said  com- 
bined parts  supported  by  said  column  being 
approximately  in  the  axis  of  said  column. 

65       19.  In   a  talking  machine,  the  combina- 


tion of  a  base,  a  short  supporting  column 
rising  centrally  from  said  base,  an  electric 
motor  with  its  inclosing  casing  supported  by 
said  column,  a  gear-casing  supported  by  said 
motor-casing    and    projecting    horizontally  70 
therefrom,   a  record-mandrel  supported  by 
said  gear-casing,  a  sound-box  carriage  mov- 
able along  the  mandrel,  a  feed-screw  for 
the  carriage  supported  at  one  end  by  said 
gear-casing,  and  gearing  in  said  gear-cas-  7^; 
ing  connecting  the  motor  with  the  mandrel 
and  feed-screw,  the  center  of  gravity  of  said 
combined  parts  supported  by  said  column 
being   approximately   in   the   axis   of   said    ■ 
column.  80  • 

20.  In  a  talking  machine,  the  combina- 
tion of  a  motor-casing,  a  motor  therein,  a 
gear-casing  extending  from  the  motor-cas- 
ing adjacent  one  end  thereof,  a  two-part 
shaft  in  said  gear-casing,  a  clutch  device  s;? 
for  connecting  and  disconnecting  the  two 
parts  of  said  shaft,  gearing  connecting  one 

of  said  shaft  parts  with  the  motor,  a  man- 
drel supported  at  one  end  by  said  gear- 
casing,  a  sound-box-propelling  screw,  gear-  90 
ing  connecting  the  other  of  said  shaft  parts 
with  said  mandrel  and  screw,  and  a  clutch- 
shifting  lever  mounted  on  said  gear-casing 
and  having  an  operating  member  extending 
outside  of  said  gear-casing.  95 

21.  The  combination  in  a  talking  ma- 
chine, of  a  flat  base,  a  column  of  small  cross- 
sectional  area  projecting  upward  therefrom, 
a  talking  machine  comprising  a  motor  and 

a  mandrel  supported  on  said  column,  power  100 
connections  between  said  motor  and  man- 
drel and  comprising  a  clutch,  and  clutch- 
operated  means  provided  with  two  termi- 
nals, one  of  said  terminals  being  manually 
operable,  and  a  Bowden  Avire  mechanism  op-  105 
eratively  connected  with  the  other  terminal. 

22.  In  a  talking  machine,  the  combina- 
tion of  a  motor-casing,  a  gear-casing  ex- 
tending from  one  end  of  the  motor-casing 
perpendicularly  to  the  motor  axis,  a  record-  no 
mandrel  extending  from  the  outer  end  of 
the  gear-casing  parallelly  with  the  motor 
axis,  a  sound-box  carriage  movable  along 
the  mandrel,  a  feed-screw  for  the  carriage, 

a  two-part  shaft  in  the  gear-casing,  gearing  11. ; 
in  the  gear-casing  connecting  one  part  of  the 
shaft  with  the  motor,  gearing  in  the  gear- 
casing  connecting  the  other  part  of  the  shaft 
with  the  mandrel  and  feed-screw,  a  clutch 
for  connecting  and  disconnecting  the  two  120 
parts  of  the  shaft,  and  a  clutch  shifting 
member  mounted  on  the  gear-casing  and 
ha\  ing  an  operating  member  extending  out- 
side thereof. 

23.  The  combination  in  a  talking  ma-  12.3 
chine,  of  a  flat  base,  a  column  of  small  cross- 
sectional  area  projecting  upward  from  the 
base,  a  mechanism  supported  on  the  column 
and  comprising  a  record  mandrel,  a  sound- 
box carriage,  a  motor,  and  a  power  connec-  130 
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tion  between  the  motor  and  the  mandrel  and 
sound-box  carriage,  said  power  connection 
inchiding  a  clutch,  and  a  clutch-operating 
means,  said  last  named  means  comprising  a 
5  lever  extending  downward  from  the  clutch 
and  having  a  tinger-piece  below  the  motor 
and  mandrel  and  above  the  base. 

24.  In  a  talking  machine,  the  combina- 
tion of  a  motor-casing,  a  gear-casing  sup- 

10  ported  by  the  motor-casing  and  extending 
from  one  end  thereof,  a  record-mandrel 
supported  by  the  gear-casing,  gearing  in  the 
gear-casing  between  the  motor  and  the  man- 
drel and  comprising  a  clutch,  a  clutch-oper- 

25  ating  rock-shaft  carried  by  the  gear-casing 
and  having  two  arms  thereon  one  of  which 
is  manually  operable,  a  Bowden  wire  hav- 
ing one  terminal  in  operative  relation  with 
the  other  arm,  and  manually  operated  means 

20  in  operative  relation  with  the  other  ter- 
minal of  the  Bowden  wire. 

25.  In  a  talking  machine,  the  combina- 
tion of  a  motor-casing,  a  gear-casing  extend- 
ing from  one  end  of  the  motor-casing  per- 

25  pendicularly  to  the  motor  axis,  a  record- 
mandrel  extending  from  the  outer  end  of  the 
gear-casing  parallelly  with  the  motor  axis, 
a  sound-box  carriage  movable  along  the 
mandrel,  a  feed-screw  for  the  carriage,  a  two- 

30  part  shaft  in  the  gear-casing,  worm  gearing 
in  the  gear-casing  connecting  one  part  of 
the  shaft  with  the  motor,  gearing  in.  the 
gear-casing  comprising  worm  wheels  con- 
nected respectively  with  the  mandrel  and 

35  feed-screw,  and  a  worm  on  the  other  part  of 
the  shaft  meshing  with  both  of  the  worm 
Avheels,  a  clutch  for  connecting  and  discon- 
necting the  two  parts  of  the  shaft,  and  a 
clutch  shifting  member  mounted  on  the  gear- 

40  casing  and  having  an  operating  member  ex- 
tending outside  thereof. 

26.  In  a  talldng  machine,  in  combination 
with  the  record-mandrel,  a  feed-screw,  mo- 
tor and  motor-casing  thereof,  means  driving 

45  the  mandrel  and  feed-screw  from  said  motor 
comprising  a  worm  on  a  projecting  end  of 
the  motor-shaft  and  a  worm-gear  meshing 
therewith  and  operatively  connected  with 
said  mandrel  and  feed-screw,  and  a  hollow 

50  teat  or  hub  on  the  end  wall  of  said  casing 
provided  with  a  lateral  slot,  said  teat  or 
hub  laterally  supporting  said  worm,  and 
said  worm-wheel  projecting  through  said  slot 
into  engagement  with  said  worm. 

55  27.  In  a  talking  machine,  in  combination 
with  the  record-mandrel,  feed-screw  and  mo- 
tor thereof,  means  driving  the  mandrel  and 
feed-screw  from  said  motor  comprising  a 
worm  on  a  projecting  end  of  the  motor-shaft 

60  and  a  worm-gear  meshing  therewith  and 
operatively  connected  with  said  mandrel 
and  feed-screw,  and  stationary  means  di- 
rectly engaging  the  side  of  said  worm  and 
thereby     supporting     the     lateral     thrust 

G5  thereon. 


28.  In  a  talking  machine,  in  combination 
with  the  record-mandrel,  feed-screw  and 
motor  thereof,  means  driving  the  mandrel 
and  feed-screw  from  said  motor  comprising 

a  worm  on  a  projecting  end  of  the  motor-  ^q 
shaft,  a  worm-gear  meshing  therewith,  a 
shaft  carrying  said  worm.-gear  and  provided 
adjacent  its  opposite  end  with  a  second 
worm,  and  worm-gears  connected  respec- 
tively to  said  mandrel  and  feed-screw  and  75 
meshing  with  said  second-named  Avorm  on 
opposite  sides  thereof,  and  stationary  means 
directlj'  engaging  the  side  of  said  first- 
named  worm  and  thereby  supporting  the 
lateral  thrust  thereon.  30 

29.  In  a  talking  machine,  the  combina- 
tion of  a  motor-casing,  a  gear  casing  sup- 
ported by  the  motor-casing  and  extending 
horizontally  from  one  end  thereof  perpen- 
dicularly to  the  motor  axis,  a  record-man-  §5 
drel  supported  by  the  gear-casing  and  ex- 
tending horizontally  from  the  outer  end 
thereof  parallelly  with  the  motor  axis,  gear- 
ing in  the  gear-casing  ccimecting  the  motor 
with  the  mandrel,  and  a  sj)eed  governor  90 
and  speed  indicator  for  the  motor  supported 

by  the  motor-casing  independently  of  the  * 

said  gear-casing. 

30.  In  a  talldng  machine,  the  combination 

of  a  motor-casing,  a  gear-casing  supported  by  95 
the  motor-casing  and  extending  horizontally 
from  one  end  thereof  perpendicularly  to  the 
motor  axis,  a  record-mandrel  supported  by 
the  gear-casing  and  extending  horizontally 
from  the  outer  end  thereof  parallelly  with  100 
the  motor  axis,  a  speed  governor  and  speed 
indicator  for  the  motor  and  a  casing  there- 
for supported  by  the  motor  casing  independ- 
ently of  the  gear-casmg,  a  sound-box  car- 
riage movable  along  the  mandrel,  a  feed-  105 
screw  for  the  carriage  supported  at  one  end 
by  the  gear-casing,  an  arm  secured  to  the 
casing  of  the  governor  and  indicator  and  sup- 
porting the  other  end   of   the  feed-screw, 
and  gearing  in  the  gear-casing  connecting  no 
the  motor  with  the  mandrel  and  feed-screw. 

31.  The  combination  in  a  talking  machine, 
of  a  flat  base,  a  column  of  small  cross-sec- 
tional area  projecting  upward  therefrom,  a 
record-mandrel,  sound-box  and  feed-screw  115 
supported  above  said  column,  a  two-part 
driven  shaft  operatively  connected  with 
said  mandrel  and  screw,  a  clutch  for  con- 
necting and  disconnecting  said  shaft  parts, 
and  clutch-operating  means  comprising  a  I2i^ 
lever  extending  downward  from  said  clutch 
and  having  a  finger-piece  in  a  position  to  be 
engaged  by  the  finger  when  the  column  is 
grasped  by  the  hand. 

32.  The   combination   in   a  talking  ma-  125 
chine,  of  a  flat  base,  a  column  of  small  cross- 
sectional  area  projecting  upward  therefrom, 

a  talking  machine  comprising  a  motor  and 
a  mandrel  supported  on  said  column,  power 
connections  between  said  motor  and  man-  130 
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drel  and  comprising  a  clutch,  and  clutch- 
operating  means  provided  with  two  termi- 
nals, one  of  said  terminals  having  a  finger- 
piece  projecting  into  the  space  between  the 
base  and  the  motor  and  mandrel,  and  a 
Bowden  wire  mechanism  operatively  con- 
nected with  the  other  terminal. 


In  testimony  whereof  I  have  signed  this 
specification  in  the  presence  of  two  subscrib- 
ing witnesses. 

CLINTON  E.  WOODS. 
Witnesses : 

John  R.  Peteie, 
John  S.  GRrFFrrn. 
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Specification  of  letters  Patent.  Patented  Jan.  33,  1917. 

Application  filed  December  16,  1915.     Serial  No.  67,165. 


To  all  v'h 0711  it  may  concern: 

Be  it  known  that  I.  Victor  H.  Emerson, 
citizen  of  the  United  States,  residing  at  No. 
435  Riverside  Drive,  city,  county,  and  State 
5  of  Xew  York,  have  invented  new  and  nseful 
Improvements  in  Sound-Records,  of  which 
the  following  is  a  specification. 

ISIy  invention  relates  to  phonographic 
records  of  the  groove  type,  or  more  particu- 

j^O  larly  described,  to  the  form  or  structure  of 
the  record  groove  employed  in  devices  of  the 
class  referred  to,  and  has  for  an  object  to 
pro\  ide  a  sound  record  groove  having  undu- 
lations  representative   of   sound   vibrations 

25  which,  with  reference  to  the  plane  of  the 
record,  are  ada])ted  to  actuate  a  reproducer 
style  both  vertically  and  laterally,  whereby 
the  same  record  may  be  employedi  in  connec- 
tion  Avith   different    types   of   reproducing 

20  machines. 

Another  object  of  my  invention  is  to  pro- 
duce a  soimd  record  groove  which  while 
actuating  a  vertically  operating  stylus  is 
adapted  to  impart  additional  vibratoi-y  im- 

25  ])ulses  thereto  by  reason  of  supplemental  lat- 
eral vibrations;  and  which,  similarly,  while 
actuating  a  laterallv  vibrating  stylus,  will 
im]3art  thereto  vertical  vibratory  impulses, 
which  snppleniental  impulses  of  looth  forms, 

30  while  of  comparatively  reduced  amplitude, 
correspond  exactly  in  frequency  with  the 
principal  vibration  actuating  the  stylus. 

Heretofore  record  grooves  of  two  types 
have  come  into  general  use,  requiring  each  a 

35  reproducer  especially  adapted  to  operate 
therewith.  The  first  form  of  groove  thus 
employed,  now  generall}^  termed  the  hill- 
and-dale  type,  has  as  its  operable  portion  a 
vertically  undulating  bottom,  and  requires  a. 

40  vertically  actuated  reproducing  device  espe- 
cially designed  to  coact  with  those  undula- 
tions. The  other  type,  the  zigzag  groove 
record,  so-called,  requires  that  the  sound  box 
be  differently  adjusted  and  equipped  so  as 

45  to  vibrate  laterally  in  i-eproducing  the 
sounds  recorded  thereon.  Consequently 
many  forms  of  attachments  have  been  de- 
signed in  order  to  equip  a  vertically  operat- 
ing machine  so  that  it  can  reproduce  from  a 

50  laterally  undulating  groove,  and  also  to  con- 
vert machines  from  the  latter  to  the  former 
mode  of  operation.  Such  converting  de- 
vices not  only  entail  additional  expense  in 
connection  with  the  use  of  talking  machines. 

55  but  require  more  or  leas  .skill  to  adjust  the 


parts  properly  wdth  relation  to  the  different 
types  of  groo\es.  Thus,  a  definite  degree  of 
care  must  be  exercised  and  in  making  fre- 
quent changes  back  and  forth  this  task  of 
adjustment  becomes  irksome  and  annoying  ZZ 
to  the  operators  of  tallring  machines.  All 
these  objections  may  be  entirely  eliminated 
by  using  a  record  of  the  form  contemplated 
by  my  invention,  which,  generally  described, 
comprises  a  groove  having  one  side  wall  and  65 
bottom  similarly  imdulatory  to  produce  the 
i-equired  sounds,  with  the  other  side  thereof 
having  been  made  entirely  neutral  and 
mute,  or  provided  with  relatively  slight  un- 
dulations of  the  same  frequency  as  the  first  70 
mentioned  side  Avail,  which  groove  is  adapt- 
ed to  reproduce  with  substantially  equal 
fidelity  wliether  the  so-called  vertical  or  lat- 
eral type  of  reprodiicer  be  employed  in  con- 
nection therewith.  75 

Having  reference  to  the  drawings :  Figure 
1  is  a  plan  view  of  a  familiar  disk  type,  con- 
taining in  the  usual  spiral  form  an  embodi- 
ment of  my  improved  sound  record  groove ; 
Fig.  2  is  an  enlarged  partial  plan  of  the  disk  20 
shown  in  Fig.  1;  Fig.  3  is  a  sectional  view 
on  line  3 — 3  in  Fig.  2;  Fig.  4  is  an  enlarged 
partial  plan  view  of  a  supposititious  record 
disk  showing  types  of  grooves,  and  Figs.  5 
and  6  are  respective  sectional  views  on  lines  85 
5—5  and  6—6  of  Fig.  4. 

Inasmuch  as  the  groove  of  my  improved 
record  has  characteristics  Avhich  are  present 
in  both  the  hill-and-dale  and  the  zig-zag 
types  of  groove,  to  which  reference  has  been  90 
made.  I  have  accordingly  represented  both 
of  those  types  in  the  draAvings  for  the  con- 
venience of  comparison,  and  in  order  to 
point  out  more  definitely  the  structural  dif- 
ferences between  the  groove  of  the  present  93 
iuA'ention  and  those  of  the  two  prevailing 
types  now  in  public  use.  Therefore,  referring 
to  Figs.  4,  5  and  6  of  the  drawings,  A  rep- 
resents a  supposititious  form  of  flat  sound 
record  tablet  having  the  three  grooves  2,  2*  100 
and  2^,  the  first  named  grooved  2  repre- 
senting a  preferred  form  of  my  improved 
sound  record  grooA^e  shown  also  in  Fig.  1 
and  in  enlarged  sectional  view  in  Figs.  2 
and  3.  The  grooA^e  2*  is  of  the  familiar  105 
hill-and-dale  type  and  is  represented  as 
made  with  a  symmetrically  formed  tool  of  a 
tapering  or  rounded  cross-sectional  area, 
and  therefore  possesses  corresponding  sinu- 
osity at  its  respective  sides.    Hence,  such  a  ^^^ 
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groove  if  considered  in  its  longitudinal  as- 
pect, would  show  an  uneven  depth  formed 
by  the  point  of  the  stylus  as  it  vibrates  ver- 
tically relatively  to  the  plane  or  tangent  of 
5  the  record,  while  traveling  longitudinally 
thereof.  The  other  type  of  record  2",  shown 
in  said  disk  A,  is  of  the  zigzag  form  of  con- 
struction made  by  a  stylus  to  which  lateral 
vibrations  are  imparted  as  it  likewise  travels 

10  longitudinally  in  forming  this  groove.  The 
groove  2'',  were  it  projected  in  longitudinal 
section,  would  be  seen  to  have  an  even  depth 
throughout  its  length,  the  undulations  there- 
of being  confined  to  its  side  walls  wholly, 

15  which  it  will  be  seen  by  referring  to  Fig.  4 
are  parallel  and  therefore  are  of  substan- 
tially identical  curvature  at  all  transverse 
cross-sectional  points,  and  hence  the  curves 
of  one  side  of  a  zig-zag  groove  correspond 

20  exactly  with  the  wavelike  variations  of  the 
opposite  side,  in  the  direction,  frequency 
and  amplitude  thereof,  and  therefore  the 
opposite  walls  function  harmoniously  when 
operating   upon   a   sound-producing   point. 

25  As  pointed  ovit,  the  hill-and-dale  ty])e  of 
groove  2^^  has  also  laterally  undulating  walls 
K",  but  while  the  lateral  undulations  of  the 
respective  side  walls  of  this  type  of  groove 
are  similar  in  amplitude  and  frequency,  they 

30  are  oppositely  disposed,  thereby  radically 
differing  from  the  relative  arrangement  of 
corresponding  undulations  of  the  respective 
walls  of  the  zigzag  groove ;  and  furthermore 
the  groove  2^^  has  a  bottom  line  3°-  with  un- 

35  dulations  corresponding  to  those  of  the  sides, 
while  on  the  contrary  the  bottom  of  the  zig- 
zag groove  2''  is  devoid  of  such  undulations, 
but  of  even  depth  throughout  its  entire 
length. 

40  Considering  functionally  the  grooves  of 
these  respective  types,  the  hill-and-dale 
groove  2^^  is  adapted  to  actuate  the  reproduc- 
ing stylus  vertically  as  its  point  glides  over 
the  undulations  along  the  bottom  S*",  to  pro- 

45  duce  the  sound  vibrations  at  all  accurately 
or  coiTCctly.  On  the  other  hand,  in  em- 
ploying the  zig-zag-  groove  2"  to  its  full  effi- 
ciency, a  laterally  reproducing  stylus  is  re- 
quired to  be  used  therewith  for  the  reason 

50  that  the  controlling  undulations  are  all  of 
that  type.  Should  a  laterally  vibrating 
needle,  however,  be  introduced  into  a  groove 
of  the  vertically  undulating  type  2^^,  because 
of  the  lateral  undulations  5^  also  present  at 

55  either  side  thereof,  the  needle  will  accord- 
ingly be  caused  to  vibrate  laterally,  yet  not 
in  the  orderly  and  regular  manner  necessary 
to  reproduce  the  sounds  recorded  therein. 
This  result  is  due  to  the  fact  that  the  un- 

60  dulations  of  the  respective  sides  of  the  hill- 
and-dale  groove  being  oppositely  disposed 
are  adapted  to  neutralize  the  impulses  of 
one  side  against  those  of  the  others,  so  that 
unintelligible,   discordant  tones  result,   al- 

65  though  in  many  instances  they  are  appar- 


ently of  equal  volume  to  the  sound  which  is 
reproduced  by  the  vertical  undulations  of 
the  bottom  d"  of  such  type  of  groove. 

In  order  to  embody  in  a  single  groove  the 
essential  operable  features  of  both  the  ver- 
tical undulatory  groove  2^  and  the  lateral 
type  groove  2^,  I  have  constructed  the  groove 
2  which  I  have  found  by  extensive  experi- 
mentation should  conform  in  its  essential 
features  to  that  illustrated  in  Figs.  4  and  5  „_ 
having  the  vertical  undulations  3  at  its  bot- 
tom and  the  similar  undulations  5  formed 
upon  one  side  only,  but  disposed  in  exactly 
the  same  manner  and  form  as  in  the  corre- 
sponding side  wall  5^  of  the  groove  2*  shown  g^ 
in  supposititious  record  A,  Fig.  3.  The 
opposite  Avail  4  of  the  groove  2,  however, 
has  none  of  the  irregularities  of  either  type, 
and  is  therefore  neutral  and  mute.  The  sur- 
face 4,  however,  is  not  without  its  use,  as  it  gg 
may  serve  as  a  guiding  wall,  whenever  it 
comes  into  contact  with  the  reproducing 
needle,  and  also  performs  the  highly  impor- 
tant function  of  protecting  the  other  por- 
tions of  the  groove.  On  the  other  hand,  it  ^q 
is  more  or  less  conjectural  to  assert  what 
contributory  function  the  wall  4  performs, 
in  producing  sounds,  owing  to  the  fact  that 
the  vibrations  of  the  needle  thus  employed 
are  highly  rapid  in  periodicity  and  minute  ^g 
in  amplitude.     For  this  and  similar  reasons, 

1  find  difficulty  in  locating  with  absolute 
certainty  the  theoreticall}^  exact  position  of 
the  neutral  wall  4  and  thereby  estabhsh  the 
operable  width  of  the  bottom  3  of  the  groove  i^j 

2  with  equal  accuracy,  although  for  all 
practical  purposes  it  has  been  sufficiently 
determined.  Thus  it  will  be  noted  there 
is  no  dividing  line  of  demarcation  between 
the  bottom  3  and  the  oblique  wall  5,  unless  iqo 
it  be  established  by  an  imaginary  plane 
similar  to  the  wall  4  but  oppositely  disposed 

at  an  equal  distance  from  the  vertical  me- 
dial plane  of  the  groove.  Generally  de- 
scribed, the  position  of  the  wall  4  is  so  dis-  no 
posed  within  a  vertical  or  inclined  plane  as 
to  cut  the  bottom  along  the  vertically  undu- 
lating line  X — X  in  Figs.  4,  5  and  6,  at  a 
distance  from  the  medial  line  y — y  substan- 
tially equaling  in  width  the  maximum  depth  n-j 
of  the  vibrations  of  the  lesser  amplitude. 
It  will  be  understood,  therefore,  that  the  es- 
sential features  of  the  groove  of  my  inven- 
tion in  their  broad  aspect,  comprise  an  un- 
dulatory side  and  bottom,  the  latter  slightly  120 
flattened  or  I'ounded,  with  a  neutral  or  mute 
side  wall  4,  that  is,  one  having  no  sinu- 
osity, which  may  be  vertical  or  even  equally 
inclined  to  the  undulatory  wall.  As  to  the 
declivity  of  the  oblique  wall  6, 1  have  found  ij5 
by  careful  experimentation,  the  best  results 
are  pi-oduced  when  employed  in  connection 
with  a  stylus  vibrating  laterally  relative  to 
its  own  axis,  if  this  wall  be  given  an  angu- 
larity of  substantially  45°.     When  the  in-  i^^ 
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clination  of  the  wall  o  is  carried  beyond  the 
45°  angle  in  the  direction  of  the  vertical 
plane,  it  loses  proportionately  in  the  lateral 
amplitude  of  the  vibrations  measured  upon 
g  the  horizontal  face  of  the  record,  so  that  for 
the  best  results  substantially  the  45°  angle 
specified  would  define  the  upward  limit  of 
the  inclination  for  operating  a  laterally  vi- 
bratory needle,  although  roasouably  good  re- 

jQ  suits  may  be  obtained  by  carrying  the  incli- 
nation as  high  as  50°  witli  reference  to  the 
plane  of  the  record.  Likewise,  when  car- 
ried in  the  opposite  direction,  that  is  with  a 
tendency  to  flatten  the  undulatory  wall  5, 

j5  a  'larger  margin  of  variation  of  approxi- 
mately 15°  may  be  employed  and  the  wall 
still  retain  the  capacity  for  operating  the 
laterally  imdulatory  stylus.  While  the  45° 
angle  declivity  of  the  wall  5  produces  the 

20  best  results  for  the  reasons  indicated,  and 
the  groove  should  jjreferably  conform  in 
this  particidar  to  the  construction  described, 
I  do  not  wish  to  be  held  absolutely  to  the 
45°   angle  specified.     The  opposite  wall  4, 

25  whether  made  substantially  vertical  or  at 
an  angle  appreciably  widening  the  groove  to- 
Avard  the  top.  will  conform  longitudinally  to 
the  comparatively  straight  line  of  the  spiral 
or  helical  curvature  of  the  respective  flat 

30  and  cylindrical  records  lespectively ;  or  in- 
stead of  conforming  strictly  to  the  longitu- 
dinal spiral  or  helical  lines  referred  to,  a 
slight  undulation  may  be  given  to  the  wall 
4  by  the  cutting  tool  when  it  is  so  desired, 

35  with  the  result  that  the  opposite  walls  at 
the  surface  of  the  record  have  a  sinuosity 
remotely  suggestive  of  the  general  character 
of  the  side  walls  of  the  so-called  zigzag 
groove  of  even  depth.     Yet  the  important 

40  distinction  should  be  borne  in  mind  in  con- 
nection with  the  case  last  supposed,  namely, 
that  the  bottom  3  of  the  groove  2  in  all  of 
its  foi'ms  has  undulations  substantially  cor- 
responding in   depth,   amplitude   and   fre- 

45  quency  to  the  opposite  or  oblique  wall  5. 

It  is  obvious  that  the  groove  of  my  in- 
vention may  be  cut,  traced,  pressed,  stamped, 
engraved,  or  otherwise  formed  into  the  sub- 
stance of  the  record  blank  of  which  it  is  to 

50  constitute  a  part,  of  whatever  material  and 
in  whatever  manner  employed;  and  also 
that  it  may  be  applied  to  a  cylinder  or  disk 
type  of  record  in  the  same  manner  that  the 
lateral  and  the  vertical  grooves  are  now  em- 

55  ployed. 

It  is  a  fundamentally  recognized  fact  that 
to  operate  a  reproducing  sound  box  properly 
it  is  necessary  to  vibrate  the  diaphragm  of 
that  device  by  means  of  the  bodily  move- 

60  ment  of  the  needle  lever  which  is  pivotally 
attached  to  the  box  to  vibrate  normally  in 
the  manner  known  to  all  familiar  Avith  the 
art.  Consequently  the  best  results  are  ob- 
tained when  the  recording  needle  is  intro- 

66  duced  into  a  groove  which  actuates  the  needle 


and  diaphragm  according  to  the  above  men- 
tioned principle  of  the  construction  of  said 
reproducing  mechanism.  Hence,  to  employ 
this  mechanism  most  efliciently  with  a  verti- 
cally undulating  groove,  it  will  be  held  in 
one  position  and  when  a  laterally  undulat- 
ing groove  is  employed  therewith  the  box 
will  be  shifted  practically  through  90°  to 
permit  vibrations  in  a  plane  corresponding 
therewith.  However,  it  is  found  that  a  re- 
producing  mechanisui  adjusted  to  the  posi- 
tion required  for  the  best  results  as  above 
outlined  in  connection  with  a  vertically  un- 
dulating groove  will,  when  applied  to  a  zig- 
zag groove,  still  reproduce  the  soimds  ro- 
corded  therein,  although  in  a  materially 
subdued  form.  This  is  due  to  the  fact  that 
although  the  groove  of  this  type  has  an 
even  depth  following  the  zigzag  course 
thereof,  yet  in  the  general  direction  thereof,  „ . 
as  a  needle  tends  to  travel  longitudinally  of 
the  groove,  it  is  constantly  crossing  and  re- 
crossing  the  narrow  grooves  formed  at  the 
exti'eme  bottom  thereof  at  substantially  the 
frequency  of  the  primary  undulations,  g^. 
which  may  tend  to  produce  the  result  re- 
ferred to.  This  same  effect  is  obtained  hut 
in  a  more  pronounced  degree,  when  a  groove 
of  my  improved  form  is  employed  mider 
the  same  conditions  as  those  ju.st  supposed,  gj, 
for  the  reason  that  the  undulations  at  the 
bottom  of  such  a  groove  are  of  greater  am- 
plitude and  otherwise  conform  more  ac- 
curately to  those  at  the  side  of  the  groove 
by  means  of  which  a  laterally  undulating  jqq 
reproducing  needle  is  normally  and  pri- 
marily operated,  and  therefore  the  vertical 
vibrations  are  communicated  to  the  record- 
ing mechanism  with  augmented  force  and 
consequently  contribute  more  effectively  to  iq^ 
the  improved  result  thus  obtained.  A  some- 
what similar  effect  is  to  be  observed  in  con- 
nection with  a  recording  mechanism  which 
has  been  adjusted  to  operate  with  a  verti- 
cally undulatory  groove  whereby  supple-  no 
mental  lateral  vibrations  are  imparted  there- 
to by  the  oblique  wall  of  my  improved 
groove,  which  principal  vibrations  are  not 
interfered  with  by  the  oppositely  disposed 
undulations  that  occur  in  the  ordinarily  ug 
provided  vertically  undulating  groove  of 
the  type  2^  illustrated  in  connection  with 
the  disk  A  (Figs.  4^5),  Thus  whether  em- 
ploying the  recording  device  in  the  one 
form  or  the  other,  a  double  vibrating  im-  120 
pulse  is  imparted  as  the  needle  passes  over 
each  Tmdulation. 

In  the  cases  supposed  in  addition  to  trans- 
mitting the  normal  vibrations  to  the  dia- 
phragm by  appreciable  lateral  movement  of  125 
the  vibratory  needle  lever  upon  its  pivot, 
that  member  receives  impacts  in  a  direction 
opposite  to  that  of  its  said  pivotal  move- 
ment and  apparently  transmits  through  in- 
ternal molecular  vibrations  those  impulses  130 


1,213,468 


to  the  diaphragm  and,  combined  with  those 
of  the  primary  actuations  thereof,  those  im- 
pulses increase  the  sound  reproducing  ca- 
pacity thereof.  But  while  thus  seeking  to 
E  explain  the  probable  actions  of  the  mecha- 
nisms referred  to,  I  do  not  consider  all  the 
possible  factors  producing  this  result  have 
necessarily  been  specified.  But  whatever 
the  cause  the  beneficial  result  is  found  to  ex- 

10  ist  as  described. 

Records  provided  with  my  improved 
groove  may  be  operated  by  any  person 
familiar  with  the  use  of  talking  machines 
in  the  same  manner  as  vertically  and  later- 

1^  ally  actuating  records  are  now  separately 
employed,  and  therefore  a  more  detailed 
specification  in  this  particular  is  not  deemed 
necessary. 

Having  thus  described  my  invention  what 

20  I  claim  is: 

1.  A  sound  record  having  a  groove  with 
a  rounded  bottom  and  undulations  repre- 
sentative of  sound  vibrations  in  said  bot- 
tom and  one  side  thereof,  the  other  side 

2^  having  sound  waves  recorded  thereon  of 
relatively  slight  amplitude. 

2.  A  sound  record  having  a  groove  with 
a  rounded  bottom  and  undulations  in  said 
bottom  and  one  side  thereof,  said  undu- 
lations  similarly  disposed  and  representa- 
tive of  sound  vibrations,  the  other  side  being 
relatively  straight. 

3.  A  sound  record  having  a  groove  with 
one  wall  relatively  straight ;  and  an  oblique 
wall  inclined  at  approximately  forty  five 
degrees  to  the  vertical  plane  thereof,  said 
oblique  wall  having  undulations  represent- 
ative of  sound  vibrations,  the  bottom  there- 
of having  sound  undulations  therein  of  ap- 


35 


preciable  width  and  corresponding  to  the  40 
vibrations  of  the  oblique  wall. 

4.  A  sound  record  having  a  groove  with 
a  rounded  bottom,  one  wall  substantially 
vertical,  and  a  wall  obliquely  inclined  to 
said  vertical  wall  said  bottom  and  oblique  45 
wall  having  vibrations  of  equal  frequency 
and  said  bottom  having  greater  width  than 
the  amplitude  of  the  vibrations  recorded 
thereon. 

5.  A  sound  record  having  a  groove  of  bo 
unequal  depth  and  widening  toward  the 
top,  said  groove  having  one  wall  disposed 
approximately  at  forty-five  degrees  de- 
clivity relative  to  the  vertical  plane  merg- 
ing into  a  bottom  of  appreciable  width  and 
having  in  the  side  and  bottom  of  said  wall 
undulations  of  substantially  equal  fre- 
quency. 

6.  A  sound  record  having  a  groove  of  un- 
equal depth  with  side  walls  having  approxi- 
mately parallel  undulations  of  similar  fre- 
quency and  unequal  amplitude. 

7.  A  sound  record  having  a  record  groove 
therein,  said  groove  having  a  rounded  bot- 
tom varying  in  depth  according  to  sound  un- 
dulations, and  also  having  one  relatively 
straight  wall  and  an  oblique  wall,  said  ob- 
lique wall  having  undulations  therein  cor- 
responding to  the  undulations  in  said  bot- 
tom. 

In  testimony  whereof,  I  have  signed  my 
name  to  this  specification  in  the  presence 
of  two  subscribing  witnesses,  this  eighth 
day  of  December,  1916. 

VICTOR  H.  EMERSON. 
Witnesses : 

Anna  W.  Diu^ian, 
Edith  Ennisson. 
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To  all  whom  it  may  concern: 

Be  it  known  that  Charles  Edgar  Fritts, 
noAv  deceased,  but  formerly  a  citizen  of  the 
United  States,  residing  at  Oneonta,  in  the 
5  county  of  Otsego  and  State  of  New  York, 
did  invent  a  new  and  useful  Improvement 
in  Records  of  Light,  Sound,  and  Analogous 
Phenomena  and  Processes  and  Apparatus 
for  Producing  the  Same,  of  which  the  fol- 
io lowing  is  a  specification. 

This  invention  relates  to  recording  va- 
riations or  pulsations  in  sounds,  light  or 
electric  currents  in  a  permanent  or  tangible 
form  and  reproducing  the  same  at  will  not 

15  merely  at  the  instrument  alone,  but  also  at 
any  other  instrument  suitably  connected 
therewith. 

The  present  application  is  a  division  of 
the  original  application.  Serial  No.  19,313, 

20  filed  October  22,  1880,  and  relates  to  one  of 
the  forms  of  record  shown  and  described  in 
said  original  application. 

The  present  invention  includes  the  appli- 
cation of  photography  and  electricity  for 

25  recording  and  reproducing  the  variations 
or  pulsations  above  mentioned  by  the  aid 
of  a  diaphragm  or  equivalent  device  capable 
of  vibrating  under  those  influences,  and 
particularly  under  the  influence  of  sounds 

30  as  hereinafter  fully  set  forth. 

For  convenience  of  description  the  appa- 
ratus disclosed  will  be  called  a  phonograph, 
but  it  is  to  be  expressly  understood  that 
it  is  not  the  intention  to  limit  the  scope  of 

35  the  invention  to  what  is  commonly  known 
as  or  done  by  the  so  called  phonographs  or 
to  narrow  or  restrict  the  scope  of  the  in- 
vention in  any  way,  but  the  term  is  used 
merely  for  convenience. 

40  The  novel  features  of  the  invention  will 
be  apparent  from  the  following  description 
taken  in  connection  with  the  accompany- 
ing drawings. 

In  the  drawings :  Figure  1  is  a  diagram- 

45  matic  view  illustrating  the  defective  result 
of  attempting  to  produce  a  phonograph 
record  by  indenting  the  blank.  Fig.  2  is 
an  edge  view  of  a  speaking  diaphragm  hav- 
ing a  shutter  mounted  thereon  such  as  may 

50  be  used  in  carrying  out  the  invention.  Fig. 
3  is  a  A'iew  partly  broken  away  showing  a 
speaking  diaphragm  carrying  a  shutter,  a 


source  of  light  and  a  roller  carrying  a  sen- 
sitive strip  exposed  to  said  light  through 
an  opening  controlled  by  said  shutter.  Fig.  55 
4  shows  at  the  left  a  plan  view  of  the  sen- 
sitive strip  and  rollers  and  at  right  an 
enlarged  plan  view  of  a  portion  of  the 
strip  having  the  photographic  record  there- 
on. Fig.  5  shows  two  forms  of  shutter  60 
mounted  on  diaphragms  which  may  be  used 
in  carrying  out  the  present  invention.  Fig. 
6  is  a  plan  view  of  a  strip  having  thereon 
a  sinuous  record  produced  by  the  shutter 
shown  in  Fig.  5.  Fig.  7  is  a  vertical  sec-  65 
tional  view  of  one  form  of  apparatus  ar- 
ranged for  making  the  negative  or  pattern 
and  moving  it  along  by  hand  in  carrying 
out  the  invention.  Fig.  8  is  a  diagrammatic 
view  showing  means  for  reproducing  and  70 
utilizing  an  opaque  record  by  reflected  light. 
Fig.  9  shows  an  electric  circuit  having  a 
selenium  bar  therein  adapted  to  be  affected 
by  light  from  the  record.  Fig.  10  is  a 
similar  view  showing  a  flat  selenium  cell  75 
with  a  lens  for  concentrating  the  light  from 
the  record  on  it.  Fig.  11  shows  two  selenium 
cells  arranged  for  exposure  through  a  sin- 
gle opening  to  produce  alternating  current. 
Fig.  12  is  a  sectional  view  of  an  apparatus  80 
having  a  mirror  on  the  speaking  diaphragm 
for  reflecting  light  to  the  record  surface. 
Fig.  13  is  a  sectional  view  of  an  apparatus 
which  may  be  used  either  for  making  or 
utilizing  the  record.  Fig.  14  is  a  view  in  85 
detail  of  a  plurality  of  means  for  utilizing 
a  single  record.  Fig.  15  is  a  plan  view  of  a 
disk  record  having  the  photographic  im- 
pressions thereon  in  a  spiral.  Fig.  16  is 
a  perspective  view  of  a  cylinder  having  a  90 
spiral  record  thereon.  Fig.  17  is  another 
form  of  record  having  thereon  a  singular 
circular  pattern.  Fig.  18  is  still  another 
form  showing  separate  parallel  patterns. 
Fig.  19  is  a  sectional  view  of  an  apparatus  95 
for  taking  and  reproducing  the  record  hav- 
ing a  lens  for  concentrating  the  light  upon 
the  strip.  Fig.  20  is  similar  to  Fig.  11  show- 
ing the  electrical  connections  more  clearly. 
Fig.  21  is  a  general  view  of  the  apparatus  100 
disclosed  in  Fig.  7  but  more  in  detail  show- 
ing more  clearly  the  arrangement  and  con- 
nection of  the  parts.  Fig.  22  is  a  horizontal 
section  on  the  line  x — x,  Fig.  21.     Fig.  23 
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is  a  perspective  view  of  the  doors  for  the 
apparatus  shown  in  Fig.  21. 

The  great  trouble  with  phonographs  here- 
tofore is  that  they  have  undertaken  to  re- 
5  cord  and  reproduce  delicate  air  pulsations  by 
crude  and  clumsy  mechanical  means.  In 
the  operation  of  the  methods  heretofore 
used  the  metal  point  used  for  indenting 
the  record  is  hindered  in  its  vibrations  by 

10  the  labor  of  impressing  its  motion  in  the 
foil  or  other  material  used  in  its  place.  This 
resistance  not  only  retards  the  diaphragm 
itself,  but  it  retards  it  in  a  very  variable 
manner.     When  the  tracer  point  reaches  a 

15  soft,  thin  or  unsupported  spot  in  the  foil 
it  moves  farther  than  the  average,  while 
thick  or  hard  spots,  reduce  the  motion  be- 
low the  average.  A  score  of  other  faults 
could  be  mentioned,  but  the  most  important 

20  is  that  when  the  point  is  descending,  the 
pressure  of  the  foil  against  its  inclined  for- 
ward surface  retards  the  motion  of  the  dia- 
phragm; but  when  ascending,  it  hastens  or 
assists  it,  thus  deforming  the  vibrations  of 

25  the  diaphragm  itself.  This  will  be  under- 
stood by  examining  Fig.  1,  where  a  is  the 
tracer  point,  with  its  front  surface  inclined 
backward  to  prevent  clogging.  The  dotted 
line  h  h  represents  the  original  level  of  the 

30  foil,  which  is  fed  along  in  the  direction  of 
the  arrow,  and  the  solid  curved  line  shows 
the  actual  form  of  a  supposed  sound  wave, 
while  the  dotted  curve  shows  the  form  Avhich 
the  point  will  tend  to  make, — and  this  dis- 

35  crepancy  will  be  aggravated  by  the  stiffness 

of  the  foil,  the  weakness  of  the  vibration  or 

the  spring  of  the  tracer,  and  many  other 

causes. 

The  present  invention  is  designed  as  one 

40  means  for  obviating  the  difficulties  above 
described  and  this  is  accomplished  by  dis- 
pensing entirely  with  the  tracer  and  its 
spring  and  the  foil  or  any  substitute  for  it, 
or  any  mechanical  pressure  devices  what- 

45  ever,  for  recording  the  sound  Avaves  tan- 
gibly. 

The  present  invention  employs  means  for 
recording  the  vibrations  of  the  diaphragm 
which  neither  retard  nor  accelerate  them, 

50  but  will  truly  record  the  most  extreme  or 
violet,  or  the  gentlest  pulsations,  and  every 
one  exactly  as  it  occurred.  This  is  done  by 
causing  the  diaphragm  as  it  vibrates  to  vary 
a  light  which  passes  through  an  aperture 

£5  to  a  surface  sensitive  to  light  by  which  the 
sound  waves  are  fixed  and  recorded.  No 
matter  how  many  or  how  different  the 
sounds  which  are  joined  in  producing  the 
composite  sound  waves  which  strike  the  dia- 

6G  phragm,  the  true  number  and  intensity  of 
every  one  of  them  will  thus  be  preserved 
unchanged  by  the  process  of  recording. 
This  record  is  called  the  negative  and  from 
it  can  be  produced  copies  or  duplicates  in 

65  the  same  or  other  materials  and  they  can 


be  used  for  the  reproduction  of  the  sounds 
recorded  thereon. 

The  record  of  sound  after  it  is  produced 
as  above  described  is  utilized  to  operate  a 
speaking  diaphragm  by  throwing  upon  it  ^q 
light  which  has  been  varied  correspondingly 
with  the  form  of  the  sound  waves  recorded 
as  before  described  which,  as  is  known^ 
causes  the  diaphragm  to  vibrate  and  produce 
the  sounds  corresponding  to  those  waves.  75 
To  accomplish  this  a  powerful  beam  of 
light  is  passed  through  the  negative  pre- 
viously prepared  to  and  upon  the  dia- 
phragm. This  light  j)asses  through  a  nar- 
row slit  corresponding  to  the  one  used  in  gg 
making  the  negative,  and  by  moving  the 
negative  along  behind  this  slit  at  the  same 
speed  as  when  making  the  negative,  it  is 
evident  that  the  original  variations  in  the 
intensity  of  the  light  are  exactly  reproduced,  35 
and  if  they  are  thrown  upon  the  diaphragm 
it  will  give  out  the  same  sound  as  that  which 
originally  caused  it  to  vibrate.  Thus,  in- 
stead of  trjdng  to  shove  the  diaphragm 
back  and  forth  by  machinery  some  hun-  90 
dreds  or  thousands  of  times  per  second,  at 
a  constantly  varying  speed,  and  making 
each  motion  exactly  according  to  a  pre- 
scribed pattern,  each  one  of  which  may  be 
different  from  any  of  the  others,  the  same  95 
end  in  the  present  invention  is  accomplished 
by  the  slow  motion  of  a  single  piece  or 
negative,  and  causing  that  to  control  the 
action  of  a  beam  of  light  directed  upon  the 
diaphragm.  100 

Instead  of  the  light  beam  passing  through 
a  transparent  negative,  it  may  be  thrown 
upon  an  opaque  negative  and  the  image  of 
the  pattern  be  reflected  therefrom  and  uti- 
lized, or  the  intensity  of  the  light  thrown  105 
upon  the  diaphragm  may  be  automatically 
varied  by  the  negative  in  many  other  ways. 

In  making  the  negatives,  the  sound  to  be 
recorded  is  caused  to  impinge  upon  a  vibrat- 
ing diaphragm,  which  is  properly  damped  110 
and  arranged,  as  will  be  readily  understood 
by  those  versed  in  telephony.  To  the  cen- 
ter of  the  diaphragm  d,  Fig.  2,  is  fixed  a  ver- 
tical screen  or  shutter  s  of  mica  or  other 
light  and  stiff  material,  being  attached  by  115 
its  center,  and  the  inner  corners  rounded  off 
a  little  to  prevent  their  contact  with  the  dia- 
phragm during  its  backward  vibrations,  or 
to  the  left.  It  projects  out  at  right  angles 
to  the  plane  of  the  diaphragm,  and  in  this  120 
particidar  form  is  made  opaque  to  prevent 
the  passage  of  any  light  through  it.  Fig. 
3  is  a  vertical  plan  view;  s  is  the  shutter, 
d  the  diaphragm,  Z  is  a  powerful  light 
throwing  a  beam  of  nearly  parallel  rays  125 
across  to  the  screen  or  partition  S,  which 
has  a  long,  narrow  slit  m  in  it,  through 
which  the  light  passes  and  strikes  the  pre- 
pared surface,  which  in  this  case  is  repre- 
sented as  a  strip  of  sensitized  paper,  fed  at  139 
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a  regular  speed  over  the  rollers  E.  R.  As 
the  diaphragm  shutter  s  in  this  form  nor- 
mally stands,  its  edges  shut  the  light  off 
from  one-half  of  the  slit,  and  in  vibrating 
r  it  covers  up  more  or  less  of  the  slit,  accord- 
■^  ing  to  the  extent  of  the  vibrations.  The 
paper  strip  being  carried  along  behind  the 
slit  m,  Fig.  4,  the  edge  of  the  shutter  will 
describe  a  curved  line  at  the  junction  of  the 

,Q  part  e^,  not  acted  upon  by  the  light,  and  e, 
which  is  acted  upon,  and  by  proper  treat- 
ment the  latter  may  be  dissolved  away  or 
otherwise  made  transparent,  in  any  well 
known  way,  as  will  at  once  be  understood  by 

25  photographers. 

By  varying  the  relative  distances  of  the 
light,  the  shutter,  and  the  slit  or  sensitive 
surface  from  each  other,  the  apparent  am- 
plitude of  the  sound  waves  as  recorded  on 

20  the  sensitive  surface,  can  be  increased  with- 
out changing  their  forms.  This  method  of 
amplifying  the  vibrations  is  often  impor- 
tant, and  can  be  applied  for  strengthening 
pulsations   or  variations  in  light   or   elec- 

25  trical  currents,  as  well  as  in  sounds.     For 

instance,  in  Fig.  3  the  light  is  shown  in  two 

positions,    one    being    marked    I    and    the 

other  V. 

If,  instead  of  an  opaque  shutter  on  the 

30  diaphragm,  we  leave  a  vertical  transparent 
strip  across  said  shutter,  the  light  will 
reach  the  paper  strip  behind  the  screen  only 
through  the  intersection  of  the  two  slits  in 
front  of  it,  forming  merely  a  square  spot  of 

35  light,  as  shown  hj  Fig.  5  at  the  intersection 
of  the  two  slits  n  and  m.  The  vertical  slit 
on  the  mica  should  make  the  light  beam  of 
about  the  same  width  as  the  stationary 
horizontal  slit  in  the  screen.     As  the  dia- 

4Q  phragm  vibrates  and  the  paper  is  moved 
along,  we  produce  (after  dissolving  out  the 
parts  exposed  to  light,  blacking  the  rest, 
soaking  in  oil  or  otherwise  rendering  it 
transparent,)    a  narrow  transparent   curve 

45  on  the  paper  strip,  as  represented  in  Fig.  6. 
Instead  of  the  vertical  strip,  we  may  use  a 
transparent  spot,  at  the  point  which  will 
fall  on  the  center  of  the  stationary  slit  when 
the  diaphragm  is  still,  as  seen  at  n'  on  the 

60  upper  shutter  shown  in  Fig.  5.  This,  also, 
makes  a  negative  strip  like  Fig.  6.  These 
patterns  or  negatives,  and  others  which  can 
be  made  by  the  above  described  method,  are 
suited  for  different  uses.    It  is  evident  that 

55  when  a  correct  negative  is  once  obtained, 
perfect  copies  can  be  produced  not  only  by 
photographic  but  also  by  ordinary  printing 
processes,  or  even  by  mechanical  means,  at 
a  merely  nominal  cost,  even  for  the  most 

60  elaborate  negatives. 

Having  thus  explained  the  principles  of 
the  present  invention,  Fig.  7  represents  an 
apparatus  which  has  been  devised  for  carry- 
ing out  the  method.    At  A  is  a  roll  of  the 

65  prepared  negative  strip,  wound  upon  a  bob- 


bin, which  is  mounted  in  journal  bearings 
in  any  convenient  way.  This  strip  may  be 
of  any  suitable  thin  and  flexible  material, 
which  may  be  strong  fine  paper,  but  what  is 
known  as  paper  parchment  is  preferred,  al-  70 
though  many  other  substances,  may  be  used. 
It  should  be  covered  with  a  thin  film  made 
very  sensitive  to  light,  as  in  any  of  the  in- 
stantaneous processes  employed  in  photog- 
raphy, although  a  dry  process  will  be  most  75 
convenient  with  this  form  of  negative. 
After  being  properly  coated  and  sensitized, 
it  should  be  carefully  dried,  rolled  up,  and 
protected  from  light  or  damp  till  ready  to 
use  it.  It  may  be  thus  coated  and  sensitized  80 
either  before  or  after  being  cut  up  into 
strips  of  width  suitable  for  use,  but  in  the 
latter  case  care  must  be  taken  in  the  cutting 
not  to  disturb  the  adhesion  of  the  film  to 
the  strip.  A  suitable  width  is  |  or  f  inch,  86 
and  the  length  will  of  course  be  governed 
by  convenience,  or  the  choice  of  the  op- 
erator. 

The  roll  A  is  free  to  turn,  being  held  only 
by  the  spring  1,  pressing  upon  it  sufficiently  90 
to  prevent  it  from  turning  faster  than  the 
strip  is  needed.     From  A,  the  strip  passes 
over  the  flanged  rollers  R  R,  Figs.  3,  4  and 
7;    at   R^   is   a   rubber-faced   roller   which 
presses  the  paper  strip  between  itself  and  R,  S5 
tightly  enough  to  prevent  the  slipping  of 
the  strip.     It  also  fits  between  the  flanges 
of  the  roller  enough  to   carry  that  along 
with  it.    If  desired,  it  can  also  press  lightly 
on  the  roller  A^,  to  assist  in  rewinding  the  lOO 
strip  upon  it.    To  this  roller  can  be  applied 
the  power  which  feeds  the  strip  along  be- 
fore the  slit  m  in  the  screen  or  partition  S. 
For    experiment,    or    common    telegraphic 
purposes,  a  crank  may  be  attached  to  the  105 
roller  R^  or  R,  as  shown  in  Fig.  7,  or  the 
strip  may  be  otherwise  fed  by  hand.     But 
when    accuracy    is    required,    some    motor 
should  be   employed   which   will  give  the 
negative   a   perfectly   uniform   and  known  lie 
rate  of  speed.    These  are  not  new,  and  need 
not  be  described,  as  they  form  no  part  of 
my  invention.    The  motor  may  be  attached 
to  or  contained  in  the  box  or  frame  of  the 
phonograph,    or    otherwise    connected,    as  11? 
preferred. 

The  strip  being  thus  fed  along  at  a  uni- 
form speed,  it  is  wound  upon  a  second  roller    . 
A^j  or  may  simply  be  fed  loosely  into  the 
bottom  of  the  box  or  case  of  the  phono-  120 
graph.     It  will  now  remain  unchanged,  if 
kept  from  light  and  damp,  for  days  or  even 
weeks, — or,  on  the  other  hand,  it  may  be  at 
once  developed,  intensified,  fixed,  or  other- 
wise treated,  to  render  the  image  perma-  12  ^ 
nent, — according  to   the   process   employed 
or  the  effect  desired.     All  of  which  will  be 
at  once  understood  by  those  versed  in  pho- 
tography,  who  will  be   enabled,   from  the 
foregoing  description,  to  readily  make  a  neg-  ISG 
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ative  strip  having  the  characteristics  re- 
quired, and  will  probably  prefer  the  gela- 
tin-bromid  process.  If  the  paper  seems  to 
have  a  greasy  nature,  it  may  before  apply- 
ing the  bromid  emulsion,  be  coated  with  a 
.4  per  cent,  solution  of  white  of  egg,  to 
which  sufficient  chrome  alum  has  been  added 
to  give  it  a  slight  bluish  tinge.  This  will 
insure  the  film  adhering  perfectly,  but  it 
will  seldom  be  required  if  a  good  quality  of 
paper  or  parchment  is  used.  These  strips 
being  fixed,  they  may  be  treated  and  used 
in  different  ways.  The  parts  acted  upon  by 
light  may  be  made  transparent,  and  the  rest 

15  blacked  and  rendered  more  opaque,  and  the 
strip  used  by  transmitting  light  through  it ; 
or  the  strip  may  be  left  opaque,  and  used 
by  reflected  light, — in  which  case  the  parts 
acted  upon  by  light  should  be  made  as  white 

20  or  brilliant,  and  those  yet  not  acted  upon  as 
black  and  absorbent  of  light  as  possible,  all 
of  which  can  be  done  by  any  one  out  of 
many  well  known  ways,  and  detailed  di- 
rections are  not  necessary.  For  example,  a 
strip  to  be  ixsed  by  transmitted  light  may 
have  the  dark  parts  blacked  with  carbon 
ink,  flexible  black  varnish,  or  otherwise,  and 
the  light  parts  rendered  transparent  by  dip- 
ping in  castor  oil  thinned  with  absolute  al- 
cohol. The  finished  strip  being  again 
wound  upon  the  wheel  or  roller  A  and  prop- 
erly arranged  in  the  phonograph,  we  can  re- 
produce the  original  variations  in  the  first 
beam  of  light,  in  another  beam  of  light,  by 
feeding  the  strip  before  the  slit  in  at  the 
same  speed  as  when  making  the  negative, 
and  throwing  the  beam  of  light  through  it 
as  it  passes  the  slit.  To  do  this,  the  dia- 
phragm d  with  its  shutter  is  removed, — ^the 

40  upright  frame  which  holds  it  being  ar- 
ranged to  slide  on  a  foot-piece  which  fits 
in  grooves,  so  that  it  may  be  slid  into  its 
place  for  use  or  moved  back  out  of  the  way, 
as  desired.     The  square  chamber  which  con- 

45  tained  the  diaphragm  is  now  empty  or  free, 
and  allows  the  light  I  to  shine  unobstructed 
across  it,  to  and  through  the  slit  m,  onto 
and  through  the  strip  which  is  rapidly  fed 
before  it,  whereby  the  light  which  passes 

50  through  the  strip  is  varied  in  precisely  the 
same  manner  as  the  original  beam  of  light 
was  varied  by  the  shutter  on  the  diaphragm 
d]  i.  e.,  the  greater  the  proportion  of  the 
strip  which  is  transparent,  the  longer  the 

55  beam  of  light  Avhich  is  passed  through  it, 
and  vice  versa,  (see  Fig.  4).  This  light  can 
now  be  used  to  produce  corresponding  vari- 
ations or  pulsations  in  sound,  electric  cur- 
rents, magnetic  attractions,  etc.,  as  desired. 

60  This  varying  light  can  be  converted  into 
soujids  in  different  ways.  It  may  be  passed 
through  a  plano-convex  or  rather  piano-cy- 
lindrical lens  p,  or  any  suitable  optical  de- 
vice, to  widen  and  disperse  it  properly,  and 

65  be  thrown  directly  upon  a  thin,  hard-rubber 
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diaphragp  D,  properly  arranged  for  speak- 
ing or  giving  out  sounds.  Or,  in  place  of 
the  lens  p,  a  selenium  bar  or  cell  may  be  ar- 
ranged to  receive  the  light  and  thereby  vary 
a  current  of  electricity  flowing  through  it,  _„ 
as  shown  at  p  in  Fig.  9,  which  current  may 
then  be  conducted  to  a  suitable  telephone, 
which  is  substituted  for  the  diaphragm  D, 
and  the  sounds  will  be  produced  by  it  with 
any  desired  loudness.  Or  the  current  may  „g 
be  conducted  by  wire  to  any  other  instru- 
ment or  place,  in  the  same  way  as  in  teleg- 
raphy, and  there  converted  into  sounds  or 
utilized  for  any  other  purpose,  as  in  Fig. 
13,  where  a  current  from  D  is  represented  gQ 
as  conveyed  to  a  telephone  T'  at  one  place 
and  to  an  electrical  receiver  of  any  suitable 
kind  EZ'  at  another  place. 

When  selenium  is  used  for  receiving  the 
light   and   varying  an   electric   current,  it  gg 
may  be  either  in  the  shape  of  a  bar  p,  cov- 
ering the  slit  m,  as  shown  in  Figs.  9  and 
13  or  that  of  a  flat  cell  p'^,  in  Fig.  10,  where 
the  light  passing  through  the  negative  or 
pattern  P  and  the  slit  7n  is  converged  by  the  qq 
lens  p  to  a  focus  ujDon  the  selenium  cell  p'^, 
or  for  producing  an  intermittent  current  it 
may  consist  of  two  seleniiun  cells  or  bars 
suitably  arranged,  as  shown  in  Fig.  11,  and 
described  hei*einafter.     In  either  case,  the  95 
electric  current  is  arranged  to  flow  through 
the  selenium  by  proper  conducting  wires, 
and  the  varying  quantity  of  light  which 
falls  upon  the  selenium  will  correspondingly 
vary  the  current  flowing  through  it,  as  is  iqq 
Avell  loiown  to  electricians.     The  two  cells 
Fig.  11  are  arranged  end  to  end  with  their 
approximating  ends  at  the  central  line  2 
of  the  pattern  strip  so  that  one  cell  or  bar 
is  opposite  one  half  of  the  slit  m  and  the  io5 
other  bar  or  cell  oj)posite  the  other  half. 
Each  cell  is  arranged  to  send  whatever  cur- 
rent flows  through  it  in  a  direction  opposite 
to  that  of  the  current  from  the  other  cell, 
in  any  well-known  or  suitable  manner  and  hq 
each  may  be  supplied  with  its  current  from 
different  ends  or  sections  of  the  same  bat- 
tery or  from  sej)arate  batteries,  as  shown  in 
Fig.  20,  where  the  two  sections  of  the  sele- 
nium  are   inserted   in   derived   circuits  or  115 
branches  of  the  main  circuit.    In  either  case, 
the    electric    current   is    arranged    to    flow 
through  the  selenium  by  proper  conducting 
Avires   and  the  varying  quantity  of  light 
Avhich  falls  upon  the  selenium  will  corre-  120 
spondingly      var}''     the     current     flowing 
through  it,  as  is  well  known  to  electricians. 

The  negative  may  of  course  be  taken  on 
glass,  instead  of  paper,  and  arranged  to  be 
properly  moved  before  the  slit  and  light.  125 
Any  suitable  material  may  be  used,  whether 
transparent  or  opaque,  flexible  or  rigid, 
plane  or  curved.  When  the  negative  strip 
is  required  to  be  very  narrow,  in  order  to 
save  room,  instead  of  the  light  falling  di-  130 
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rectly  upon  it,  the  varying  light  beam  may 
be  received  upon  a  lens  and  converged  to 
the  desired  size  before  being  thrown  upon 
the  sensitive  surface.  The  negative,  in  Fig. 
7,  would  then  be  fed  along  at  D,  instead  of 
between  f  and  m.  Or,  in  Fig.  10,  the  nega- 
tive would  be  at  f^. 

When  using  an  opaque  strip  or  negative, 
the  sound  waves,  or,  rather,  the  variations 

j^-  of  light  produced  by  them,  are  recorded  in 
the  same  way  as  already  described.  But, 
to  reproduce  those  variations,  the  strip  is 
fed  along  with  the  printed  or  formerly  sen- 
sitive side  outward,  in  the  path  of  a  beam 

,g  of  light,  by  which  it  is  powerfully  illumi- 
nated, and  the  light  reflected  from  it  is  uti- 
lized instead  of  transmitted  light.  Fig.  8 
shows  the  arrangement :  I  is  the  light,  which 
passes    through    the    alum-water    cell    2, 

20  through  the  tube  3,  and  illuminates  the 
moving  strip  4.  5  is  a  tube  with  blackened 
interior,  each  end  having  an  aperture  cor- 
responding to  the  slit  m,  and  so  directed 
toward  the  strip  that  only  the  light  from 

25  that  part  of  the  strip  which  Avould  be  cov- 
ered by  the  slit  m  can  pass  through  both 
apertures, — all  of  which  will  be  readily  un- 
derstood by  photographers.  This  light  is 
then  received  by  the  lens,  or  other  suitable 

3Q  optical  device,  p,  and  properly  thrown  upon 
the  diaphragm  D,  as  before.  Or  the  lens  jt? 
may  be  replaced  by  the  selenium  bar  or  cell, 
and  the  diaphragm  D  by  one  of  my  tele- 
phones, etc.,  exactly  as  before  described  for 

35  transmitted  light.  The  distance  of  the  illumi- 
nating arrangement  from  the  negative  strip 
is  merely  sufficient  to  thoroughly  light  up 
the  field  covered  by  the  tube  5.  Tubes  4 
and  5  may  be  of  any  suitable  size,  length, 

40  and  material,  all  of  which  may  be  left  to  the 
judgment  of  the  operator,  who  should  ar- 
range the  apparatus  according  to  good 
photographic  practice. 

The  pattern  may  be  made  upon  a  long 

45  narrow  strip,  as  described,  or  arranged  spi- 
rally over  the  surface  of  a  plate  as  in  Fig.  15 
or  a  cylinder  of  any  suitable  size,  shape, 
and  material  as  in  Fig.  16.  By  making 
it  in  a  circular  form,  as  in  Figs.  lY  and  18 

50  and  running  it  around,  it  will  continue  to 
repeat  the  same  sound,  word,  or  phrase,  as 
long  as  it  is  turned. 

Instead  of  the  hard-rubber  diaphragm 
D,  one  of  celluloid  may  be  used,  also  soft 

55  vulcanized  rubber,  thin  elastic  brass  and  Ger- 
man silver,  and  other  materials.  The  dia- 
phragm d  may  be  made  of  any  of  the  mate- 
rials used  in  telephony,  which  are  suitable 
for  the  employment  to  be  made  of  it  in  this 

60  process. 

The  light  employed  for  making  the  nega- 
tive should  be  strongly  actinic,  and  may  be 
direct  sun  light,  or  electric  or  other  artifi- 
cial  light  having  sufficient   actinic  power 

6S  for  instantaneous  photography.     It  should 


be  arranged  in  a  chamber  W,  preferably 
with  a  reflector  or  other  means  for  making 
the  rays  nearly  parallel.  At  2,  Fig.  7,  they 
pass  through  a  glass  cell  filled  with  alum 
water,  to  stop  the  heat  without  diminishing  -q 
the  light.  They  then  pass  through  an  aper- 
ture of  suitable  size,  across  the  diaphragm 
chamber,  where  they  are  manipulated  by  the 
shutter  .s,  and  through  the  slit  m,  as  already 
described.  For  using  the  negative,  so  strong  ^^ 
a  light  will  not  always  be  needed,  and  a 
good  kerosene  lamp  will  answer  for  most 
ordinary  purposes.  Gas  light  is  not  suit- 
able, unless  a  steady  flame  can  be  obtained, 
as  a  flickering  light  will  interfere  with  the  go 
perfection  of  the  speaking.  For  purposes 
requiring  accuracy,  however,  a  light  should 
be  used  having  ample  actinic  power,  and  the 
stronger  the  better.  No  harm  can  be  done 
by  having  a  light  unnecessarily  strong  as  it  35 
cannot  be  strong  enough  to  do  any  harm. 

The  whole  apparatus  is  inclosed  in  a  close 
box  or  casing,  as  shown  in  Figs.  7,  12,  13, 
to  exclude  external  light,  particularly  from 
the  negative.  The  light  chamber  W  should  90 
be  so  tight  that  none  of  the  light  can  pen- 
etrate the  partitions  around  it,  except 
through  the  cell  2.  The  diaphragm  cham- 
ber is  also  inclosed  on  all  sides  except  the 
one  facing  the  sounds  to  be  recorded,  and  95 
the  only  opening  on  that  side  is  through 
the  bell  or  mouth-piece  conducting  the  sound 
to  the  center  of  the  diaphragm.  All  the 
interior  surfaces  are  made  densely  black, 
in  order  to  absorb  and  prevent  the  reflec-  100 
tion  of  any  light  that  may  find  its  way  in- 
side. Suitable  openings  or  doors  are  pro- 
vided wherever  necessary,  for  giving  ac- 
cess to  the  different  parts,  which  may  be 
arranged  to  suit  the  couA^enience  of  the  oper-  105 
ator.  This  care  about  the  light  is  required 
more  especially  while  making  the  negative. 
For  speaking  purposes  much  less  caution 
is  needed.  When  the  apparatus  is  used  to 
enable  one  light  to  control  another  and  110 
stronger  one.  the  former  is  thrown  upon  the 
other  side  of  diaphragm  d^  which  controls 
the  light  I  as  illustrated  in  Fig.  12. 

By  suitably  attaching  the  expansion  wires 
of  my  telephone  to  the  diaphragm  d  of  the  115 
phonograph  instead  of  to  its  own  diaphragm 
d^  my  phonograph  will  make  negatives  of 
the  sounds  or  signals  transmitted  to  it  over 
the  line  in  connection  with  the  telephone. 
This  arrangement  is  shown  in  Fig.  13.  The  120 
telephone  is  designated  by  E?,  the  base  of 
which  slides  in  the  cleats  ^  ^  to  the  position 
shown  by  the  dotted  lines  at  its  ends,  c  c  are 
the  suspension  wires  running  to  the  cross 
piece  u  which  is  attached  to  the  diaphragm  d  125 
which  is  carried  by  the  base  of  the  telephone 
and,  consequently,  moves  with  the  binding 
posts  at  the  other  ends  of  the  wires  c  c  when 
the  diaphragm  and  shutter  are  to  be  moved 
back  out  of  the  way — thus  avoiding  any  dis-  130 
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arrangement  of  the  telephonic  adjustments 
thereby.  T  is  the  telephone,  telegraphic  in- 
strument or  other  apparatus  which  trans- 
mits sounds,  electrical  impulses,  or  sig- 
5  nals  from  a  distance  to  the  telephonic  de- 
vices EZ  by  means  of  which  those  influences 
are  enabled  to  actuate  the  phonograph  and 
produce  records  or  "patterns"  thereof  as 
already  described.    The  same  apparatus  EZ 

10  can,  of  course,  be  employed  for  transmitting 
messages,  etc.,  as  well  as  for  receiving  them. 
The  phonograph  can,  therefore,  remain  in 
the  office  and  the  speech,  music,  or  signals  be 
transmitted  to  it  by  telephone  for  record  and 

15  preservation.  In  this  form  as  in  others  light 
from  I  passes  across  the  shutter  s  when  that 
shutter  is  in  the  position  shown  in  full  lines 
and  falls  on  the  sensitized  strip  P.  When 
the  shutter  s  is  moved  back  out  of  the  way 

20  and  a  developed  strip  is  substituted  for  the 
sensitized  strip  P,  the  light  passes  through 
it  to  the  selenium  cell  f  in  circuit  with  the 
primary  of  a  transformer  D.  The  telephone 
T'  and  any  other  suitable  sound  reproducer 

25  EZ'  are  in  circuit  with  the  secondary. 

In  Fig.  14,  the  invention  is  shown  with 
the  parts  arranged  to  reinforce  the  repro- 
duced sound  at  A'^arious  distances  from  the 
main  apparatus.    In  this  instance,  the  light 

30  I  is  within  a  casing  having  a  semi-cylin- 
drical end  in  which  are  formed  the  slits  m, 
m'  and  m}.  The  record  strip  P  passes  over 
the  rollers  R  and  across  the  slits  m,  m'  and 
m^,  whereby  the  light  from  Z  passes  through 

35  the  slits  to  the  selenium  cells  p  placed  op- 
posite them.  The  telephone  or  sound  re- 
producer T  is  in  circuit  with  the  selenium 
cell  at  slit  m.  The  cun-ent  from  the  second 
cell  at  slit  m'  passes  through  the  primary 

40  wire  of  an  induction  coil  I,  the  secondary 
of  which  sends  an  induced  current  through 
the  several  sound  reproducing  devices  1,  2 
and  3,  arranged  in  the  arc  of  a  circle  with 
the  main  apparatus  as  the  center,  the  char- 

45  acters  s  and  6  indicating  the  circuit  connec- 
tions Avhereby  the  single  current  passes 
through  each  of  the  reproducers.  A  second 
set  of  reproducing  devices  1,  2,  3  and  4  are 
shown  arranged  on  the  arc  of  a  circle  a?',  x\ 

50  at  a  greater  distance  from  the  apparatus,  the 
circuit  connections  being  shown  at  7  and  8. 
These  series  of  reproducers  on  lines  »,  a?,  and 
x' ,  x',  are  for  the  purpose  of  reinforcing  in 
a  large  hall,  the  sound  coming  from  the  re- 

^^  producer  T,  the  distance  between  the  slits 
m^  mf  and  m^  and  the  speed  of  movement 
of  strip  P  being  so  regulated  that  the  sound 
from  T  will  have  traveled  through  the  air 
to  the  line  a?,  x  at  the  moment  that  the  corre- 

'®  spending  portion  of  the  strip  P  reaches  slit 

m'  so  as  to  operate  the  reproducers  on  the 

line  «,  X  at  the  same  moment  that  the  sound 

traveling  through  the  air  reaches  that  point. 

In  Fig.  19,  the  light  from  Z  after  being 

^^  varied  by  the  shutter  s  carried  by  the  dia- 


phragm d  passes  through  the  slit  m,  and  is 
con^'erged  by  the  lens  f  and  then  falls  upon 
the  negative  P.  Instead  of  falling  on  the 
negative  P,  a  speaking  diaphragm  D  may  be 
substituted  for  it  and  the  light  will  then  fall 
on  the  diaphragm. 

Fig.  11  represents  the  arrangement  for 
transmitting  signals  by  the  phonograph 
records  above  described,  except  that  the 
strip  or  negative  f  is  fed  past  the  slit  m 
transversely,  instead  of  lengthwise  of  it,  as 
it  would  appear  to  be  in  the  drawing,  m  is 
the  narrow  slit,  long  enough  to  cover  the 
length  of  the  two  selenium  bars  />  and  f\ 
each  being  inclosed  and  protected  from  all 
light  except  that  which  passes  through  the 
slit  and  the  negative  strip  P.  Each  bar  has 
proper  wires  to  conduct  the  current  through 
it,  which  are  so  connected  up  that  each  bar 
directs  the  current  which  flows  in  it  through 
the  line  in  an  opposite  direction,  and  their 
resistances  are  such  that  no  current  (or  a 
very  slight  one)  flows  through  either  of 
them  as  long  as  they  are  kept  in  the  dark. 
But  immediately  that  the  negative  strip 
admits  light  to  either  bar,  its  resistance  is 
lessened,  and  the  current  flows  through  that 
bar  to  the  line,  or  to  the  primary  coil  of  an 
inductorium  which  sends  the  induced  cur- 
rent to  line,  or  to  any  other  devices,  as  the 
case  may  be, — the  strength  of  the  current 
being  in  proportion  to  the  length  of  the  bar 
thereby  exposed  to  the  light.  The  electrical 
connections  are  as  more  fully  shown  in  Fig. 

20  or  they  may  be  arranged  in  any  other 
suitable  or  well  known  manner.  The  longer 
the  transparent  part  of  the  strip  or  signal, 
the  more  of  the  bar  is  lighted  up,  and  the 
stronger  the  current  which  flows  through  it. 
AVhen  the  other  bar  is  illuminated,  the  same 
effect  is  produced,  but  the  current  is  sent 
through  the  line  or  circuit  in  the  opposite 
direction, — all  of  which  Avill  be  readily  com- 
prehended and  effected  by  electricians.    Fig. 

21  shows  the  general  arrangement  of  the  ap- 
paratus in  more  detail  than  Fig._  7.  When 
in  use  the  works  are  shut  in  by  tight  doors, 
as  in  Fig.  23,  where  O  is  the  mouth  piece 
through  Avhich  vocal  or  other  sounds  are 
thrown  on  the  diaphragm  D.  This  mouth 
piece  may  be  a  deep  bell-shaped  cavity  di- 
rectly over  the  diaphragm  or  be  fitted  to  the 
face  and  be  connected  by  a  tube  ending  over 
the  diaphragm.  The  effect  is  much  in- 
creased by  having  the  mouth  piece  fit  closely 
to  the  face  of  the  speaker. 

EZ  represents  an  electrical  apparatus  ca- 
pable of  vibrating  the  diaphragm  D  when  a 
telephonic,  telegraphic  or  other  suitable  cur- 
rent is  passed  through  it  and  thereby  vibrat- 
ing the  shutter  s  placed  in  the  path  of  the 
beam  of  radiant  rays  from  Z  here  shown  as 
an  electric  lamp,  and  thus  varying  said  beam 
in  accordance  with  the  extent  and  character 
of   its   own   movements.     The   beam   thus 
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varied  is  in  the  first  instance  thrown  upon 
the  sensitized  strip  P  fed  down  from  reel  A 
over  guide  roller  R  before  the  opening  or 
slit  m  on  to  another  reel  A'.  The  strip  hav- 
(^  ing  been  properly  treated  to  bring  out  and 
fix  the  image  thus  obtained  and  render  it 
suitable  for  use  as  a  pattern,  as  before  de- 
scribed, it  is  again  wound  upon  reel  A  and 
its  end  hooked  to  reel  A'.     The  apparatus 

IQ  'El  is  moved  back  far  enough  to  take  shutter 
s  out  of  the  beam  of  radiant  rays  which 
then  pass  through  the  negative  and  are 
varied  thereby  as  they  had  been  previously 
varied  b}^  the  shutter  5,  after  which  they 

25  fall  upon  a  selenium  cell  or  other  suitable 
apparatus  p',  all  as  heretofore  explained. 

Fig.  22  is  a  horizontal  section  through  the 
lines  ss — x  of  Fig.  21,  showing  the  light  and 
lenses  Z,  alum  cell  2,  shutter  s,  cylindrical 

20  lens  p  which  converges  the  light  laterally 
to  a  long  narrow  streak  Avhere  it  passes 
through  the  opening  m  to  strip  P.  The 
set-screws  f  t'  may  be  adjusted  to  change 
the  position  of  the  block  ^^  carrying  appara- 

25  tus  EZ  to  bring  the  shutter  s  to  the  right 
point,  f-  as  shown  in  Fig.  21  is  a  small 
selenium  cell  which  serves  to  automatically 
start  off  the  strip  P  when  the  phenomenon 
occurs  which  is  to  be  recorded.    The  shutter 

30  s  is  caused  to  vibrate,  as  already  stated,  and 
thereby  uncovers  the  cell  p^,  allowing  the 
light  which  had  previously  been  stopped  by 
the  shutter  to  fall  upon  the  cell  and  by  in- 
creasing its  conductivity  an  electric  impulse 

35  is  sent  through  the  starting  magnet  M'. 
This  immediately  pulls  up  the  armature 
and  lever  L  and  raises  the  pawl  which  had 
previously  held  the  reel  A',  whereupon  the 
reel  is  suddenly   revolved   and   draws   the 

40  strip  P  past  opening  m  until  the  sound  or 
other  phenomena  ceases,  when  the  shutter 
becomes  still,  the  current  substantially 
ceases  to  flow  through  the  cell  f^  and  mag- 
net M',  the  lever  L  drops  and  the  reel  A'  is 

45  stopped.  When  reproducing  the  recorded 
phenomena  the  lever  L  is  lifted  manually 
by  a  cord  a  running  over  a  pulley  through 
an  aperture  to  the  outside  at  some  accessible 
point,  where  it  can  be  pulled  when  desired. 

50  The  current  of  the  cell  f"^  can  also  be  sent 

through  induction  coil  I  and  transmit  the 

message  if  desired  to  a  telephone  T  at  the 

same  time  that  it  is  being  recorded  on  P. 

Any  suitable  motor  EM  is  connected  by 

55  circuit  wires  L^  to  lever  L  and  when  that 
lever  is  raised  it  completes  the  circuit.  The 
spring  d'  tends  to  hold  the  lever  down. 

The  shutter  m.ay  be  attached  to  the  center 
of  the  diaphragm,  or  at  the  end  of  a  light 

60  lever,  as  in  Fig.  21,  pivoted  in  a  bar  or  sup- 
port h.     The  diaphragm  being  connected  to 
the  short  arm  of  the  lever  a  greatly  in- 
creased motion  of  the  shutter  is  obtained. 
Instead  of  a  shutter  cutting  off  transverse 

65  light  rays,  we  may  use  a  plane  mirror  at- 


tached to  the  center  of  the  diaphragm,  and 
place  the  light  in  front  but  a  little  to  one 
side,  as  shown  in  Fig.  12;  the  light  beam 
from  the  point  I  will  be  reflected  to  the 
other  side  of  the  center  to  the  strip  P.  Now  i%  ' 
when  the  diaphragm  vibrates  under  the  in- 
fluence of  sound  entering  through  the  mouth 
pieces  O  and  O'  the  spot  of  light  will  also 
change  its  position,  and  the  amplitude  of  its 
vibrations  will  be  greatl}^  increased  by  the  yg 
angle  betAveen  the  light  and  the  central  line 
or  axis  of  the  mirror.  A  uniform  pencil  of 
light  being  thus  vibrated  on  the  sensitive 
surface  will  produce  a  sinuous  record  line 
as  shown  in  Fig.  6.  It  Avill  be  observed  that  so 
the  sinuous  record  line  produced  by  the  vi- 
brations of  the  spot  of  light  whether  by 
means  of  the  mirror  or  of  the  shutter  shown 
in  Fig.  5  will  be  of  uniform  character  at 
all  points  and  will  not  vary  in  width  or  85 
breadth  but  will  merely  vary  in  lateral  posi- 
tion. 

The  messages  sent  by  the  apparatus  de- 
scribed can  be  received  by  a  telephone  and 
spoken,   printed,   embossed,   repeated,   sent  90 
on  or  otherwise  disposed  of. 

It  will  be  observed  that  according  to  the 
present  invention  the  speaking  diaphragm  is 
not  called  upon  to  do  the  physical  Avork 
of  actually  making  the  record  on  the  receiv-  j>5 
ing  body  or  surface.  The  record  is  made 
hj  a  transmitted  medium  and  the  diaphragm 
merely  controls  the  point  of  incidence.  In 
other  words,  a  pencil  of  light  is  projected 
on  the  record  surface  and  the  diaphragm  100 
has  nothing  to  do  save  to  vibrate  it  in  ac- 
cordance with  sound  waves. 

It  will  be  understood  that  the  invention  is 
not  confined  to  the  particular  structural  fea- 
tures shown  and  that  it  is  adapted  for  va-  105 
rious  uses. 

What  is  claimed  is: 

1.  The  combination  with  a  speaking  dia- 
phragm, of  a  movable  photo-sensitive  body, 

a  source  of  light  adapted  to  throw  a  beam  on  11® 
said  body,  and  means  operated  by  said  dia- 
phragm for  controlling  the  lateral  position 
of  said  beam  on  said  body. 

2.  The  method  of  making  a  sound  record 
which  consists  in  photographically  tracing  US 
on  a  sensitive  surface  a  sinuous  line  of  uni- 
form width  in  accordance  with  ?ound  pulsa- 
tions. 

3.  The  method  of  making  n  sound  record 
which  consists  in  photographically  tracing  120 
on  a  sensitive  surface  a  sinuous  line  of  uni- 
form width  in  accordance  with  sound  pulsa- 
tions,  and  then  producing  by  the  use  of  said 
photographically  produced  record  commer- 
cial sound  records  capable  of  reproducing  125 
the  sound. 

4.  The  method  of  making  a  sound  record 
which  consists  in  photographically  tracing 
on  a  sensitive  surface  a  sinuous  line  of  uni- 
form width  in  accordance  with  sound  pulsa-  180 
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tions,  so  treating  said  record  as  to  change 
the  relative  elevation  of  said  line  and  the  ad- 
jacent surface  of  the  record. 

5.  The  method  of  making  a  sound  record 
5  Avhich  consists  in  photographically  tracing 

on  a  sensitive  surface  a  sinuous  line  of  uni- 
form width  in  accordance  with  sound  pulsa- 
tions, so  treating  said  record  as  to  change 
the  relative  elevation  of  said  line  and  the 
10  adjacent  surface  of  the  record  and  making 
from  said  record  commercial  sound  records 
capable  of  reproducing  the  sound. 

6.  The  process  of  making  sound  records 
by  photographing  the  movements  of  a  pencil 

15  of  light  actuated  by  sound  waves  and  caused 
to  impinge  on,  and  proceed  in  a  general 
spiral  path  over,  a  sensitive  film,  and  devel- 
oping this  photo-trace  to  produce  a  line  of 
uniform  width  having  lateral  undulations, 

20  in  the  said  film. 

7.  The  process  of  making  sound  records 
which  consists  in  vibrating  a  pencil  of  light 
in  consonance  with  the  movements  of  a  body 
actuated  by  sound  waves,  moving  an  amor- 

25  phous  sensitized  film  under  the  point  of  in- 
cidence of  the  pencil  so  that  it  travels  over 
a  spiral  path,  developing  this  trace  of  the 
light  on  the  film  into  an  undulating  sur- 
face in  the  film  by  chemical  means. 

30  8.  The  combination  with  a  source  of  light 
furnishing  an  elongated  beam,  means  for 
varying  the  position  of  said  beam  in  ac- 
cordance with  sound  pulsations,  a  surface 
sensitive  to  light,  and  means  for  moving  the 

35  surface  along  in  the  path  of  said  beam. 

9.  Apparatus  for  photographically  re- 
coi'ding  sound  comprising  a  reflector  mount- 
ed to  vibrate  on  a  diaphragm,  means  for  di- 
recting a  converging  beam  of  light  thereon, 

40  a  sensitive  film  and  means  for  moving  it 
under  the  focus  point  of  the  beam,  sub- 
stantially as  described. 

10.  In  sound  recording  apparatus  a  mov- 
ably  mounted  reflector,  a  sound  diaphragm 

45  carrying  means  to  actuate  the  reflector,  a 
lens  for  throwing  a  converging  beam  of 
light  on  the  reflector  and  means  for  record- 
ing the  movements  of  the  beam  of  light. 

11.  In  a  photographic  recording  appara- 
50  tus  the  combination  of  a  stationary  lens  for 

converging  and  directing  a  beam  of  light, 
a  sound  diaphragm  and  a  means  fixed  on  the 
diaphragm  for  angularly  vibrating  the 
beam  of  light  with  the  linear  Adbrations  of 
55  the  diaphragm. 


12.  In  a  photographic  recording  appara- 
tus the  combination  of  a  vibrating  body  hav- 
ing a  reflecting  surface,  a  lens  arranged  to 
converge  and  direct  on  said  surface  a  beam 

of  light   at   an  acute  angle,   whereby   the  60 
linear  vibration  of  the  body  angularly  vi- 
brates the  beam  of  light,  for  the  purpose 
specified. 

13.  The  combination  of  a  sound  dia- 
phragm mounted  in  a  closed  housing,  a  re-  65 
fleeting  spot  on  the  diaphragm,  a  lens  to 
converge  a  beam  of  light  and  direct  it  on  the 
diaphragm  at  an  acute  angle,  the  area  of  the 
reflecting  spot  being  of  a  size  to  reflect  part 

of  the  rays  of  light  in  the  beam,  substan-  70 
tially  as  described. 

14.  In  a  sound  recording  mechanism,  the 
combination  with  a  photosensitive  surface 
of  means  for  creating  a  pencil  of  light,  and 
means  for  causing  said  pencil  of  light  to  75 
move  in  a  sinuous  path  along  said  photo- 
sensitive surface  in  accordance  with  sound 
waves. 

15.  The  process  of  making  sound  repro- 
ducing records  by  vibrating  a  ray  of  light  80 
in  consonance  with  the  movements  of  sound 
waves,  moving  a  light-sensitive  film  across 
the  field  of  play  of  the  said  ray  and  reduc- 
ing the  resulting  trace  of  the  said  ray  by 
chemical  means  to  material  form  as  an  un-  85 
dulating  surface  in  amorphous  material. 

16.  A  sound  record  consisting  of  a  line 
photographically  traced  and  chemically  de- 
veloped in  an  amorphous  material  by  chem- 
ical means,  the  said  line  being  of  uniform  90 
width  and  depth  and  having  lateral  undu- 
lations. 

17.  In  a  sound  recording  apparatus  the 
combination  with  a  source  of  light,  a  reflec- 
tor for  imparting  vibrations  to  a  beam  of  95 
light,  means  for  vibrating  said  reflector  in 
accordance  with  sound  waves,  a  photo-sensi- 
tive surface  and  means  for  moving  said 
photo-sensitive  surface  across  the  path  of 
said  vibrating  beam.  100 

In  testimony  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

JOSEPHINE  H.  FRITTS, 

Administratrix  of  the  estate  of  Charles  Ed- 
gar Fritts,  deceased. 

Witnesses : 

Geobge  L.  Gibbs, 
Frances  E.  FErrrs. 
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To  all  ivhom  it  may  concern: 

Be  it  known  that  Charles  Edgar  Fritts, 
now  deceased,  but  formerly  a  citizen  of  the 
United  States  residing  at  Oneonta,  in  the 
5  county  of  Otsego  and  State  of  New  York, 
did  invent  a  new  and  useful  Improvement 
in  Eecords  of  Pulsations  of  Sound  and 
Analogous  Phenomena  and  Processes  and 
Apparatus    for    Producing    the    Same,    of 

10  which  the  following  is  a  specification. 

This  invention  relates  to  recording  vari- 
ations or  pulsations  in  sounds,  light  or  elec- 
tric currents  in  a  permanent  or  tangible 
form  and  reproducing  the  same  at  will  not 

15  merely  at  the  instrument  alone,  but  also  at 
any  other  instrument  suitably  connected 
therewith. 

The  present  application  is  a  division  of 
the  original  application,  Serial  No.  19,313, 

20  filed  October  22,  1880,  and  relates  to  one  of 
the  forms  of  record  shown  and  described  in 
said  original  application. 

The  present  invention  includes  the  ap- 
plication of  photography  and  electricity  for 

25  recording  and  reproducing  the  variations 
cr  pulsations  above  mentioned  by  the  aid  of 
a  diaphragm  or  equivalent  device  capable 
of  vibrating  under  those  influences,  and 
particularly  under  the  influence  of  sounds 

30  as  hereinafter  fully  set  forth. 

For  convenience  of  description  the  appa- 
ratus disclosed  for  utilizing  the  record  pro- 
duced will  be  called  a  phonograph,  but  it 
is  to  be  express^  imclerstood  that  it  is  not 

35  the  intention  to  limit  the  scope  of  the  in- 
dention to  what  is  commonh'^  known  as  or 
done  by  the  so-called  phonographs  or  to 
narrow  or  restrict  the  scope  of  the  inven- 
tion in  any  way,  but  the  term  is  used  merelj^ 

40  for  convenience. 

The  novel  features  of  the  invention  will 
be  apparent  from  the  following  descrip- 
tion taken  in  connection  with  the  accom- 
panying drawings. 

45  In  the  drawings:  Figure  1  is  a  diagram- 
matic view  illustrating  the  defective  result 
of  attempting  to  produce  a  phonograph  rec- 
ord by  indenting  the  blank.  Fig.  2  is  an 
edge  view  of  a  speaking  diaphragm  having 

50  a  shutter  mounted  thereon  such  as  may  be 
used  in  carrying  out  m_v  invention.  Fig. 
3  is  a  view  partly  broken  away  showing  a 


speaking  diaphragm  carrying  a  shutter,  a 
source  of  light  and  a  roller  carrying  a  sensi- 
tive strip  exposed  to  said  light  through  an  55 
opening  controlled  by  said  shutter.    Fig.  4 
shows  at  the  left  a  plan  view  of  the  sensi- 
tive strip  and  rollers  and  at  right  an  en- 
larged plan  view  of  a  portion  of  the  strip 
having    the   photographic    record    thereon.  60 
Fig.  5  shows  two  additional  forms  of  shut- 
ters which  may  be  used.     Fig.  6  shows  the 
form   of   record   produced   by   the   shutter 
shown  in  Fig.  5.     Fig.  7  is  a  vertical  sec- 
tional view  of  one  form  of  apparatus  ar-  C5 
ranged  for  making  the  negative  or  pattern 
and  moving  it  along  by  hand  in  carrying 
out  my  invention.    Fig.  8  is  a  diagrammatic 
view  showing  means  for  reproducing  and 
utilizing  an  opaque  record  by  reflected  light.  70 
Fig.  9  shows  an  electric  circuit  having  a 
selenium  bar  therein  adapted  to  be  affected 
by  light  from  my  record.    Fig.  10  is  a  simi- 
lar vicAv  showing  a  flat  selenium  cell  with 
a  lens  for  concentrating  the  light  from  the  75 
record  on  it.    Fig.  11  is  a  sectional  view  of 
an  apparatus  which  may  be  used  either  for 
making   or  utilizing  the   record.     Fig.    12 
is  a  plan  view  of  a  disk  record  having  the 
photographic     impressions    thereon     in     a  80 
spiral.     Fig.    13   is  a   perspective   view   of 
a  cylinder  having  a  spiral  record  thereon. 
Fig.  14  is  another  form  of  record  having 
thereon  a  single  circular  pattern.     Fig.  15 
is  still  another  form  showing  separate  par-  85 
allel  patterns.     Fig.  16  is  a  sectional  view 
of  an  apparatus  for  taking  and  reproduc- 
ing the  record  having  a  lens  for   concen- 
trating the  light  upon  the  strip.     Fig.   17 
is  a  sectional  view  of  an  apparatus  adapted  90 
to  strengthen  light  pulsations  which  are  re- 
corded or  reproduced.    Fig.  18  is  a  general 
Adew  of  the  apparatus  disclosed  in  Fig.  7 
but  more  in  detail  showing  more  clearly  the 
arrangement   and   connection  of  the  parts.  95 
Fig.  19  is  a  horizontal  section  on  the  line 
V — y,  Fig.  18.    Fig.  20  is  a  perspective  view 
of  the   doors  for  the   apparatus  shoAvn  in 
Fig.  18.    Fig.  21  is  a  view"  of  a  record  strip 
varying  in  density  longitudinally  in  accord-  100 
ance  with  the  present  invention. 

The  great  trouble  with  photographs  here- 
tofore is  that  they  have  undertaken  to  record 
and   reproduce   delicate   air   pulsations  by 
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crude  and  clumsy  mechanical  means.  In 
the  operation  of  the  methods  heretofore  used 
the  metal  point  used  for  indenting  the  iec- 
ord  is  hindered  in  its  vibrations  by  the  labor 
5  of  impressing  its  motion  in  the  foil  or  oLlier 
material  used  in  its  place.  This  resistance 
not  only  retards  the  diaphragm  itself,  but  it 
retards  it  in  a  very  variable  mannei'.  When 
the  tracer  point  reaches  a  soft,  thin  or  un- 

10  supported  spot  in  the  foil  it  moves  farther 
than  the  average,  while  thick  or  hard  .-^pots,. 
reduce  the  motion  beloAv  the  average.  A 
score  of  other  faults  could  be  mentioned,  but 
the  most  important  is  that  when  the  point  is 

15  descending,  the  pressure  of  the  foil  against 
its  inclined  forward  surface  retards  the  iiio- 
tion  of  the  diaphragm ;  but  when  ascending, 
it  hastens  or  assists  it,  thus  deforming  the 
vibrations  of  the  diaphragm  itself.     This 

20  will  be  understood  by  examining  Fig.  1, 
where  a  is  the  tracer  point,  with  its  front 
surface  inclined  backward  to  prevent  clog- 
ging. The  dotted  line  h — &  represents  the 
original  level  of  the  foil,  which  is  fed  along 

25  in  the  direction  of  the  arrow,  and  the  solitL 
cvirved  line  shows  the  actual  form  of  a  sup- 
posed sound  Avave,  while  the  dotted  curve 
shows  the  form  which  the  point  will  tend  to 
make, — and  this  discrepancy  will  be  aggra- 

30  vated  by  the  stiffness  of  the  foil,  the  weak- 
ness of  the  vibration  or  the  spring  of  the 
tracer,  and  many  other  causes. 

The  present  invention  is  designed  as  one 
means  for  obviating  the  difficulties  above  de- 

35  scribed  and  this  is  accomplished  by  dispens- 
ing entirely  with  the  tracer  and  its  spring 
and  the  foil  or  any  substitute  for  it,  or  any 
mechanical  pressure  devices  whatever,  for 
recording  the  soimd  waves  tangibly.     The 

40  present  invention  employs  means  for  record- 
ing the  vibrations  of  the  diaphragm  which 
neither  retard  nor  accelerate  them,  but  will 
truly  record  the  most  extreme  or  violent,  or 
the  gentlest  pulsations,  and  every  one  ex- 

45  actly  as  it  occurred.  This  is  done  by  caus- 
ing the  diaphragm  as  it  vibrates  to  vary  the 
quantity  of  light  which  passes  through  an 
aperture  to  a  surface  sensitive  to  ligiit  by 
which  the  sound  waves  are  fixed  and  record- 

50  ed.  No  matter  how  many  or  how  different 
the  sounds  which  ai*e  joined  in  producing 
the  composite  sound  waves  which  sti'i]?:e  the 
diaphragm,  the  true  number  and  intensity 
of  every  one  of  them  will  thus  be  preserved 

55  imchanged  by  the  process  of  recording.  This 
record  is  called  the  negative  and  from  it  can 
be  produced  copies  or  duplicates  in  the  same 
or  other  materials  and  they  can  be  used  for 
the   reproduction   of   the   sounds  recorded 

60  thereon. 

The  record  of  sound  after  it  is  produced 
as  above  described  is  utilized  to  operate  a 
speaking  diaphragm  by  throwing  upon  it 
light  whose  intensity  has  been  varied  cor- 

65  respondingly  with  the  form  of  the  sound 


waves  recorded  as  before  described  vv^hich, 
as  is  known,  causes  the  diaphragm  to  vibrate 
and  produce  the  sounds  corresponding  to 
those  waves.    To  accomplish  this  a  powerful 
beam  of  light  is  passed  through  the  negative  ^g 
previously  prepared  to  and  upon  the  dia- 
phragm.   This  light  passes  through  a  nar-  A) 
row  slit  corresponding  to  the  one  used  in               \ 
making  the  negative,  and  by  moving  the 
negative  along  behind  this  slit  at  the  same  75 
speed  as  when  making  the  negative,  it  is 
evident  that  the  original  variations  in  the 
intensity  of  the  light  are  exactly  reproduced, 
and  if  they  are  thrown  upon  the  diaphragm 
it  will  give  out  the  same  sound  as  that  which  gQ 
originally  caused  it  to  vibrate.     Thus,  in- 
stead of  trying  to  shove  the  diaphragm  back 
and  forth  by  machinery  some  hundreds  or 
thousands  of  times  per  second,  at  a  con- 
stantly varying  speed,  and  making  each  mo-  §5 
tion  exactly  according  to  a  prescribed  pat- 
tern, each  one  of  which  may  be  different 
from  any  of  the  others,  the  same  end  in  the 
present   invention  is  accomplished  by   the 
slow  motion  of  a  single  piece  or  negative,  90 
and  causing  that  to  control  the  action  of  a 
beam  of  light  directed  upon  the  diaphragm.  .■ 

Instead  of  the  light  beam  passing  through  ■ 

a  transparent  negative,  it  may  be  thrown 
upon  an  opaque  negative  and  the  image  of  95  ■ 

the  pattern  be  reflected  therefrom  and  uti-  ^^ 

lized,  or  the  intensity  of  the  light  thrown 
iipon  the  diaphragm  may  be  automati- 
cally varied  by  the  negative  in  many  other 
ways.        _  _  lOG 

In  making  the  negatives,  the  sound  to  be 
recorded  is  caused  to  impinge  upon  a  ^'ibrat-  j 

ing  diaphragm,  which  is  properly  damped  \ 

and  arranged,  as  will  be  readily  understood 
by  those  versed  in  telephony.  To  the  center  105 
of  the'diaphragm  cZ,  Fig.  2  is  fixed  a  vertical 
screen  or  shutter  s  of  mica  or  other  light  and 
stiff  material,  being  attached  by  its  center, 
and  the  outer  corners  roxmded  off  a.  little  to 
prevent  their  contact  with  the  diaphragm  11c 
during  its  backward  vibrations,  or  to  the 
left.  It  projects  out  at  right  angles  to  the 
plane  of  the  diaphragm,  and  in  this  par- 
ticular form  is  made  opaque  to  prevent  tiie 
passage  of  any  light  through  it.  H5 

Fig.  3  is  a  vertical  plan  view ;  s  is  the  shut- 
ter, d  the  diaphragm,  Z  is  a  powerful  light 
throwing  a  beam  of  nearly  parallel  rays 
across  to  the  screen  or  partition  S,  which 
has  a  long,  narrow  slit  m  in  it,  through  120 
which  the  light  passes  and  strikes  the  pre- 
pared surface,  which  in  this  case  is  repre- 
sented as  a  strip  of  sensitized  paper,  fed  at 
a  regular  speed  over  the  rollers  E  E.  As  the 
diaphragm  shutter  s  in  this  form  normally  I2.i 
stands,  its  edges  shut  the  light  off  from  one- 
half  of  the  slit,  and  in  vibrating  it  covers  up 
more  or  less  of  the  strip,  according  to  the 
extent  of  the  vibrations.  The  paper  strip 
being  carried  along  behind  the  slit  m,  Fig.  130 
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4,  the  edge  of  the  shutter  will  describe  a 
curved  line  at  the  junction  of  the  part  e^, 
not  acted  upon  by  the  light,  and  e,  which  is 
acted  upon,  and  by  proper  treatment  the 
^  latter  may  be  dissolved  away  or  otherwise 
^  made  transparent,  in  any  well  knoAvn  way, 
as  will  at  once  be  understood  by  photogra- 
phers. 

By  varying  the  relative  distances  of  the 
light,  the  shutter,  and  the  slit  or  sensitive 
surface  from  each  other,  the  apparent 
amplitude  of  the  sound  waves  as  recorded  on 
the  sensitive  surface,  can  be  increased  with- 
out changing  their  forms.  This  method  of 
,  amplifying  the  vibrations  is  often  impor- 

'  tant,  and  can  be  applied  for  strengthening 
pulsations  or  variations  in  light  or  electrical 
currents,  as  well  as  in  sounds. 

Another  way  is  to  have  two  shutters,  one 

2Q  on  the  diaphragni  as  before,  only  larger, 
and  the  other  stationary,  and  parallel  to  but 
not  touching  it.  These  shutters  are  painted, 
or  otherwise  treated  to  make  them  opaque 
up  to  a  certain  point,  the  rest  being  trans- 

25  parent.  These  opaque  edges  are  notched,  so 
that  at  their  junction  they  lap  so  as  to  form 
square  or  diamond  spaces  which  are  trans- 
parent, as  in  Fig.  5,  where  s  is  the  vibrating 
shutter,  and  s^  is  the  stationary  one.     In  this 

30  case,  the  slit  in  the  screen  before  the  paper 
strip  is  placed  vertically,  and  the  paper  is 
fed  past  it  horizontally.  Consequently,  as 
the  movable  shutter  s  is  vibrated  to  and  fro 
before  the  other,  these  transparent  squares 

35  or  diamonds  become  alternately  larger  and 
smaller.  But  they  should  not  quite  meet  nor 
be  quite  extinguished  even  by  the  greatest 
vibrations  of  the  diaphragm.  The  result  is 
to  produce   on  the   opaque   negative  strip 

40  transparent  lines  of  varying  width,  one  of 
which  is  shown  enlarged  in  Fig.  6.  If  a 
narrow  beam  of  light  is  sent  through  it,  it 
will  be  more  or  less  obscured  at  different 
places  along  the  strip,  i.  e.,  the  quantity  of 

45  light  allowed  by  the  transparent  parts  of 
the  strip  to  pass  through  the  slit  will  be  in- 
creased or  decreased,  corresponding  exactly 
to  the  pulsations  of  the  diaphragm  (or  the 
sound  waves.)  not  only  in  number  and  in- 

60  tensity,  but  also  in  the  form  or  manner  of 
vibrating. 

At  2,  Fig.  6.  is  seen  a  fine  opaque  line  in 
the  iniddle  transparent  strip.  This  is  made 
by  placing  a  fine  wire  across  the  center  of  the 

66  stationary  slit  m,  to  stop  the  light  and  indi- 
cate the  center  of  the  negative  strip.  Its 
convenience  will  be  manifest.  In  practice 
the  stationary  notched  shutter  s^  is  not  nec- 
essary, as  the  slit  m  is  sufficient  in  connec- 

60  tion    with    the    vibrating   notched    shutter. 

.  These  patterns  or  negatives,  and  others 
which  can  be  made  by  the  above  described 
method,  are  suited  for  different  uses.  It  is 
evident  that  when  a  correct  negative  is  once 

65  obtained,  perfect  copies  can  be  produced  not 


only  by  photographic  but  also  by  ordinary 
printing  processes,  or  even  by  mechanical 
means,  at  a  merely  nominal  cost,  even  for 
the  most  elaborate  negatives. 

Having  thus  explained  the  principles  of  ^q 
the  present  invention.  Fig.  7  represents  an 
apparatus  M'hich  has  been  devised  for  carry- 
ing   out    the    method    and    producing    the 
record.     At  A  is  a  roll  of  the  prepared  neg- 
ative strip,  wound  upon  a  bobbin,  which  is  75 
mounted  in   journal  bearings  in  any   con- 
venient way.     This  strip  may  be  of  any  suit- 
able thin  and  flexible  material,  which  may 
be  strong  fine  paper,  but  Avhat  is  known  as 
paper    parchment    is    preferred,    although  go 
many   other   substances,  may  be   used.     It 
should  be   covered  with  a  thin  film  made 
very  sensitive  to  light,  by  any  of  the  instan- 
taneous processes  employed  in  photography, 
although  a  dry  process  will  be  most  con-  85 
venient  with  this  form  of  negative.     After 
being    properly    coated    and    sensitized,    it 
should  be   carefully   dried,   rolled   up,   and 
protected  from  light  or  damp  till  ready  to 
use  it.     It  may  be  thus  coated  and  sensitized  dO 
either   before   or   after   being   cut   up    into 
strips  of  width  suitable  for  use,  but  in  the 
latter  case  care  must  be  taken  in  the  cutting 
not  to  disturb  the  adhesion  of  the  film  to  the 
strip.    A  suitable  width  is  ^  or  |-  inch,  and  95 
the  length  will  of  course  be  governed  by  con- 
venience, or  the  choice  of  the  operator. 

The  roll  A  is  free  to  turn,  being  held  only 
by  the  spring  1,  pressing  upon  it  sufficient!}^ 
to  prevent  it  from  turning  faster  than  the  100 
strip  is  needed.  From  A,  the  strip  passes 
over  the  flanged  rollers  R  E,  Figs.  3,  4  and 
7:  at  R^  is  a  rubber-faced  roller  which 
presses  the  paper  strip  between  itself  and  R, 
tightly  enough  to  prevent  the  slipping  of  105 
the  strip.  It  also  fits  between  the  flanges  of 
the  roller  enough  to  carry  that  along  with  it. 
If  desired,  it  can  also  press  lightly  on  the 
roller  A^,  to  assist  in  rewinding  the  strip 
upon  it.  To  this  roller  can  be  applied  the  110 
power  which  feeds  the  strip  along  before  the 
slit  m  in  the  screen  or  partition  S.  For  ex- 
periment, or  common  telegraphic  purposes, 
a  crank  may  be  attached  to  the  roller  E,^  or 
R,  as  shown  in  Fig.  7,  or  the  strip  may  be  li- 
otherwise  fed  by  hand.  But  when  accuracy 
is  required,  some  motor  should  be  employed 
which  will  give  the  negative  a  perfectly  uni- 
form and  known  rate  of  speed.  These  are 
not  new,  and  need  not  be  described,  as  they  120 
form  no  part  of  my  iuA^ention.  The  motor 
may  be  attached  to  or  contained  in  the  box 
or  frame  of  the  phonograph,  or  otherwise 
connected,  as  preferred. 

The  strip  being  thus  fed  along  at  a  uni-  125 
form  speed,  it  is  wound  upon  a  second  roller 
A^,  or  may  simply  be  fed  loosely  into  the 
bottom  of  the  box  or  case  of  the  phono- 
gi-aph.  It  will  now  remain  unchanged,  if 
kept  from  light  and  damp,  for  days  or  even  130 
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weeks, — or,  on  the  other  hand,  it  may  be  at 
once  developed,  intensified,  fixed,  or  other- 
wise treated,  to  render  the  image  perma- 
nent,— according  to  the  process  employed  or 
the  effect,  desired.  All  of  which  will  be  at 
^  once  understood  by  those  versed  in  photog- 
raphy, who  will  be  enabled,  from  the  fore- 
going description,  to  readily  make  a  nega- 
tive strip  having  the  characteristics  re- 
quired, and  will  probably  prefer  the  gela- 
■'■^  tin-bromid  process.  If  the  paper  seems  to 
have  a  greasy  nature,  it  may  before  apply- 
ing the  bromid  emulsion,  be  coated  with  a 
4  per  cent,  solution  of  white  of  egg,  to 
T\'hich  sufficient  chrome  alum  has  been  added 
•'■^  to  give  it  a  slight  bluish  tinge.  This  will 
insure  the  film  adhering  perfectly,  but  it 
will  seldom  be  required  if  a  good  quality  of 
paper  or  parchment  is  used.  These  strips 
being  fixed,  they  may  be  treated  and  used  in 
different  ways.  The  parts  acted  upon  by 
light  may  be  made  transparent,  and  the 
rest  blacked  and  rendered  more  opaque,  and 
the  stri]5  used  by  transmitting  light  through 
it;  or  the  strip  may  be  left  opaque,  and  used 
by  reflected  light, — in  which  case  the  parts 
acted  upon  by  light  should  be  made  as  white 
or  brilliant,  and  those  yet  not  acted  upon 
as  black  and  absorbent  of  light  as  possible, 
all  of  which  can  be  done  by  any  one  out  of 
many  well  known  ways,  and  detailed  direc- 
tions are  not  necessary.  For  example,  a 
strip  to  be  used  by  transmitted  light  may 
have  the  dark  parts  blacked  with  carbon  ink, 

„_  flexible  black  varnish,  or  otherwise,  and  the 
lights  rendered  transparent  by  dipping  in 
caster  oil  thinned  with  absolute  alcohol. 

The   finished    strip   being    again   v/ound 
upon  the  wheel  or  roller  A  and  properly 

.Q  arranged  in  the  phonograph,  we  can  repro- 
duce the  original  variations  in  the  first  beam 
of  light,  in  another  beam  of  light,  by  feed- 
ing the  strip  before  the  slit  m  at  the  same 
speed   as  when  making  the  negative,   and 

4g  throwing  the  beam  of  light  through  it  as 
it  passes  the  slit.  To  do  this,  the  diaphragm 
d  with  its  shutter  is  removed, — ^the  upright 
frame  which  holds  it  being  arranged  to 
slide  on  a  foot-piece  which  fits  in  gi'ooves, 

50  so  that  it  may  be  slid  into  its  place  for  use 
or  moved  back  out  of  the  way,  as  desired. 
The  square  chamber  which  contained  the 
diaphragm  is  now  empty  or  free,  and  allows 
the  light  I  to  shine  unobstructed  across  it, 

55  to  and  through  the  slit  m,  onto  and  through 
the  strip  which  is  rapidly  fed  before  it, 
whereby  the  light  Avhich  passes  through  the 
strip  is  varied  in  precisely  the  same  man- 
ner as  the  original  beam  of  light  was  varied 

60  by  the  shutter  on  the  diaphragm  D;  i.  e., 
the  greater  the  proportion  of  the  strip  which 
is  transparent,  the  longer  the  beam  of  light 
which  is  passed  through  it,  and  vice  versa, 
(see  Fig.  4).    This  light  can  now  be  used 

65   to  produce  corresponding  variations  or  pul- 


sations in  sound,  electric  currents,  "mag- 
netic attractions,  etc.,  as  desired.  This  vary- 
ing light  can  be  converted  into  sounds  in 
different  ways.  It  may  be  passed  through 
a  plano-convex  or  rather  piano-cylindrical 
lens  p',  or  any  suitable  optical  device,  to 
widen  and  disperse  it  properly,  and  be 
thrown  directly  upon  a  thin,  hard-rubber 
diaphragm  D,  properly  arranged  for  speak- 
ing or  giving  out  sounds.  Or,  in  place  of 
the  lens  p',  a  selenium  bar  or  cell  may  be 
arranged  to  receive  the  light  and  thereby 
vary  a  current  of  electricity  flowing  through 
it,  as  shown  at  p  in  Fig.  11,  which  current 
may  then  be  conducted  to  a  suitable  tele- 
phone, which  is  substituted  for  the  dia- 
phragm D,  and  the  sounds  will  be  produced 
by  it  with  an};'  desired  loudness.  Or  the  cur- 
rent may  be  conducted  by  wire  to  any  other 
instrument  or  place,  in  the  same  way  as  in 
telegraphy,  and  there  converted  into  sounds 
or  utilized  for  any  other  purpose,  as  in  Fig. 
11,  where  a  current  from  D  is  represented  as 
conveyed  to  a  telephone  T'  at  one  place 
and  to  an  electrical  receiver  of  any  suitable  ^^ 
kind  EZ'  at  another  place. 

When  selenium  is  used  for  receiving  the 
light  and  varying  an  electric  current,  it  may 
be  either  in  the  shape  of  a  bar  p,  covering 
the  slit  m,  as  shown  in  Figs.  9  and  11  or  «. 
that  of  a  flat  cell  p^,  in  Fig.  10,  where  the 
light  passing  through  the  negative  or  pat- 
tern P  and  the  slit  m  is  converged  by  the 
lens  2^  to  a  focus  upon  the  selenium  cell  p^. 

The  negative  may  of  course  be  taken  on  ,^^ 
glass,  instead  of  paper,  and  arranged  to  be 
properly  moved  before  the  slit  and  light. 
Any  suitable  material  may  be  used,  whether 
transparent    or    opaque,    flexible    or   rigid, 
plane  or  curved.    "When  the  negative  strip  jg,^ 
is  required  to  be  very  narrow,  in  order  to 
save  room,  instead  of  the  light  falling  di- 
rectly upon  it,  the  varying  light  beam  may 
be  received  upon  a  lens  and  converged  to 
the  desired  size  before  being  thrown  upon  hq 
the  sensitive  surface.    The  negative,  in  Fig. 
7,  would  then  be  fed  along  at  D,  instead  of 
between  p  and  m.    Or,  in  Fig.  10,  the  nega- 
tive  would  be   at  p^   while   receiving   the 
photographic    impression.      Fig.    16    illus-  n^ 
trates  this  arrangement.     The  light  from  Z, 
after  being  varied  by  the  shutter  s  passes 
through  the  slit  m  and  is  converged  by  the 
lens  p  and  then  falls  upon  the  negative  P. 
Of  course,  the  same  arrangement  may  be  120 
used  with  a  speaking  diaphragm  D  or  other 
suitable  device  substituted  for  the  negative 
or  sensitive  surface.    As  the  interior  of  the 
camera  is  thoroughly  blacked,  as  already 
stated,  it  absorbs  all  superfluous  light  and  125 
improves  the  effect. 

When  using  an  opaque  strip  or  negative, 
the  sound  waves,  or,  rather,  the  variations 
of  light  produced  by  them,  are  recorded  in 
the  same  way  as  already  described,  but  to  ^30 
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reproduce  those  variations,  the  strip  is  fed 
along  with  the  printed  or  formerly  sensi- 
tive side  outward,  in  the  path  of  a  beam  of 
light,  by  which  it  is  powerfully  illuminated, 
and  the  light  reflected  from  it  is  utilized  in- 
^  stead  of  transmitted  light.  Fig.  8  shows 
the  arrangement:  I  is  the  light,  which  passes 
through  the  alum-water  cell  2,  through  the 
tube  3,  and  illuminates  the  moving  strip  4. 
5  is  a  tube  with  blackened  interior,  each  end 

^"  having  an  aperture  corresponding  to  the 
slit  m,  and  so  directed  toward  the  strip  that 
only  the  light  from  that  part  of  the  strip 
which  would  be  covered  by  the  slit  m  can 
pass  through  both  apertures, — all  of  which 
will  be  readily  understood  by  photogra- 
phers. This  light  is  then  received  by  the 
lens,  or  other  suitable  optical  device,  p,  and 
properly  thrown  upon  the  diaphragm  D,  as 
before.  Or  the  lens  p  may  be  replaced  hj 
the  selenium  bar  or  cell,  and  the  diaphragm 
D  by  one  of  my  telephones,  etc.,  exact!}'  as 
before  described  for  transmitted  light.  The 
distance   of   the   illuminating   arrangement 

2_  from  the  negative  strip  is  merely  sufficient 
to  thoroughly  light  up  the  field  covered  by 
the  tube  5.  Tubes  4  and  5  may  be  of  any 
suitable "  size,  length,  and  material,  all  of 
which  may  be  left  to  the  judgment  of  the 

OQ  operator,  who  should  arrange  the  apparatus 
according  to  good  photographic  practice. 

Instead  of  a  negative  arranged  as  before 
described,  it  may  be  made  alike  across  its 
whole  width  and  its  transparency  varied  so 

gg  as  to  be  more  or  less  opaque  at  different 
parts  of  its  length.  Or  an  opaque  strip  may 
be  similarly  varied  from  white  through  all 
the  shades  to  black  so  that  a  given  cross- 
section  of  the  strip  will  reflect  more  or  less 

40  light  at  different  points.  Such  strips  will 
light  up  the  whole  length  of  the  selenium 
or  other  device  all  the  time  and  operate  b}' 
the  varying  intensity  of  the  light  instead 
of  by  varying  the  length  of  the  cell  ex- 

45  posed  to  light.  Or  the  strip  can  be  so  pre- 
pared as  to  show  analogous  gradations  of 
phosphorescence,  when  suitably  treated,  and 
throw  out  a  light  of  greater  or  less  strength 
corresponding  to  the  variations  in  the  beam 

50  of  light  originally  employed  in  malring  the 
negative  whereby  it  will  be  enabled  to  re- 
l^roduce  those  variations  at  any  time,  which 
is  the  object  and  function  of  the  negative  or 
"pattern".    Or,  the  desired  effect  can  be  at- 

55  tained  in  many  other  ways. 

The  pattern  may  be  made  upon  a  long 
narrow  strip,  as  described,  or  arranged  spi- 
rally over  the  surface  of  a  plate  as  in  Fig. 
12  or  a  cylinder  of  any  suitable  size,  shape, 

60  and  material  as  in  Fig.  13.  By  making  it 
in  a  circular  form,  as  in  Figs.  14  and  15  and 
running  it  around,  it  will  continue  to  re- 
peat the  same  sound,  word,  or  phrase,  as 
long  as  it  is  turned. 

65       Instead  of  the  hard-rubber  diaphragm  D, 


one  of  celluloid  may  be  used,  also  soft  vul- 
canized rubber,  thin  elastic  brass  and  ger- 
man  silver,  and  other  materials.  The  dia- 
phragm d  may  be  made  of  any  of  the  mate- 
rials used  in  telephony,  which  are  suitable 
for  the  employment  to  be  made  of  it  in  this 
process. 

The  light  employed  for  making  the  nega- 
tive should  be  strongly  actinic,  and  may  be 
direct  sun  light,  or  electric  or  other  artifi- 
cial light  having  sufficient  actinic  power  for 
instantaneous  photography.  It  should  be 
arranged  in  a  chamber  W,  preferably  with 
a  reflector  or  other  means  for  making  the 
rays  nearly  parallel.  At  2,  Fig.  7,  they  pass 
through  a  glass  cell  filled  with  alum  water, 
to  stop  the  heat  without  diminishing  the 
light.  They  then  pass  through  an  aper- 
ture of  suitable  size,  across  the  diaphragm 
chamber,  where  they  are  manipulated  by  the  „_ 
shutter  s,  and  through  the  slit  m,  as  already 
described.  For  using  the  negative,  so  strong 
a  light  will  not  always  be  needed,  and  a  good 
kerosene  lamp  will  answer  for  most  ordi- 
nary purposes.  Gas  light  is  not  suitable,  „» 
unless  a  steady  flame  can  be  obtained,  as  a 
flickering  light  will  interfere  with  the  per- 
fection of  the  speaking.  For  purposes  re- 
quiring accuracy,  however,  a  light  should  be 
used  having  ample  actinic  power,  and  the  p^ 
stronger  the  better.  No  harm  can  be  done 
by  having  a  light  unnecessarily  strong  as  it 
cannot  be  strong  enough  to  do  any  harm. 

The  whole  apparatus  is  inclosed  in  a  close 
box  or  casing,  as  shown  in  Figs.  7,  11,  16  ,qq 
and  17,  to  exclude  external  light,  particu- 
larly from  the  negative.    The  light  chamber 
W  should  be  so  tight  that  none  of  the  light 
can  penetrate  the  partitions  around  it,  ex- 
cept through  the   cell   2.     The   diaphragm  jqp 
chamber  is  also  inclosed  on  all  sides  except 
the  one  facing  the  sounds  to  be  recorded, 
and  the  only  opening  on  that  side  is  through 
the    bell    or    mouth-piece    conducting    the 
sound  to  the  center  of  the  diaphragm.    All  y^^ 
the  interior  surfaces  are  made  densely  black, 
in  order  to  absorb  and  prevent  the  reflection 
of  any  light  that  may  find  its  way  inside. 
Suitable   openings   or   doors    are   provided 
wherever  necessary,  for  giving  access  to  the  jj^g 
different  parts,  which  may  be  arranged  to 
suit  the  convenience  of  the  operator.     This 
care  about  the  light  is  required  more  espe- 
cially   while    making    the    negative.      For 
speaking    purposes    much    less    caution    is  ^20 
needed. 

By  suitably  attaching  the  expansion  wires 
of  my  telephone  to  the  diaphragm  d  of  the 
phonograph  instead  of  to  its  own  diaphragm 
6?,  my  phonograph  will  make  negatives  of  125 
the  sounds  or  signals  transmitted  to  it  over 
the  line  in  connection  with  the  telephone. 
This  arrangement  is  shoAvn  in  Fig.  11  (also 
in  Fig.  17).  The  telephone  is  designated 
by  EZ,  the  Isase  of  which  slides  in  the  cleats  133 
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t  t  to  the  position  shown  by  the  dotted  lines 
at  its  ends. 

c  c  are  the  suspension  wires  running  to 
the  cross  piece  ii  which  is  attached  to  the 
g  diaphragm  d  which  is  carried  by  the  base  of 
the  telephone  and,  consequently,  moves  with 
the  binding  posts  at  the  other  ends  of  the 
wires  c  c  Avhen  the  diaphragm  and  shutter 
are  to  be  moved  back  out  of  the  way — thus 

-.Q  avoiding  any  disarrangement  of  the  tele- 
phonic adjustments  thereby. 

T  is  the  telephone  telegraphic  instrument  or 
other  apparatus  which  transmits  sounds,  elec- 
trical impulses,  or  signals  from  a  distance  to 

■j^g  the  telephonic  devices  EZ  by  means  of  which 
those  influences  are  enabled  to  actuate  the 
phonograph  and  produce  records  or  "pat- 
terns" thereof  as  already  described.  The 
same  apparatus  EZ  can,  of  course,  be  era- 

20  ployed  for  transmitting  messages,  etc.,  as 
well  as  for  receiving  them. 

The  phonograph  can,  therefore,  remain  in 
the  office  and  the  speech,  music,  or  signals  be 
transmitted  to  it  by  telephone  for  record 

25  and  preservation. 

Fig.  18  shows  the  general  arrangement  of 
the  apparatus  in  more  detail  than  Fig.  7. 
When  in  use  the  Vv'orks  are  shut  in  by  tight 
doors,  as  in  Fig.  20,  Avhere  O  is  the  mouth 

3Q  piece  through  which  vocal  or  other  sounds 
are  thrown  on  the  diaphragm  D.  This 
mouth  piece  may  be  a  deep  bell-shaped  cav- 
ity directly  over  the  diaphragm  or  be  fitted 
to  the  face  and  be  connected  by  a  tube  end- 

35  ing  over  the  diaphragm.  The  effect  is  much 
increased  by  having  the  mouth  piece  fit 
closely  to  the  face  of  the  speaker.  EZ  rep- 
resents an  electrical  apparatus  capable  of 
vibrating  the   diaphragm   D  when  a  tele- 

40  phonic,  telegraphic  or  other  suitable  cur- 
rent is  passed  through  it  and  thereby  vi- 
brating the  shutter  s  placed  in  the  path  of 
the  beam  of  radiant  rays  from  I  here  shown 
as  an  electric  lamp,  and  thus  varying  said 
beam  in  accordance  with  the  extent  and 
character  of  its  own  movements.  The  beam 
thus  varied  is  in  the  first  instance  thrown 
upon  the  sensitized  strip  P  fed  down  from 
reel  A  over  guide  roller  E,  before  the  open- 

50  ing  or  slit  m  on  to  another  reel  A^.  The 
strip  having  been  properly  treated  to  bring 
out  and  fix  the  image  thus  obtained  and  ren- 
der it  suitable  for  use  as  a  pattern,  as  be- 
fore described,  it  is  again  wound  upon  reel 
A  and  its  end  hooked  to  reel  A'.  The  ap- 
paratus EZ  is  moved  back  far  enough  to  take 
shutter  s  out  of  the  beam  of  radiant  rays 
which  then  pass  through  the  negative  and 
are  varied  thereby  as  they  had  been  pre- 
viously varied  by  the  shutter  s,  after  which 
they  fall  upon  a  selenium  cell  or  other  suit- 
able apparatus  p\  all  as  heretofore  ex- 
plained. 

Fig.  19  is  a  horizontal  section  •  through 

65  the  lines  x — x  of  Fig.  18,  showing  the  light 
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and  lenses  Z,  alum  cell  2,  shutter  s,  cylin- 
drical lens  p  which  converges  the  light  lat- 
erally to  a  long  narrow  streak  where  it 
passes  through  the  opening  r)i  to  strip  P. 
The  set-screws  t'  t'  adjust  the  forward  posi-  \q 
tion  of  the  block  f^  on  apparatus  Y2  to  bring 
the  shutter  s  to  the  right  point,  p^  is  a 
small  selenium  cell  which  serves  to  auto- 
matically start  off  the  strip  P  when  the 
phenomenon  occurs  which  is  to  be  recorded.  75 
The  shutter  s  is  caused  to  vibrate,  as  already 
stated,  and  thereby/  uncovers  the  cell  7?^,  al- 
lowing the  light  which  had  previously  been 
stopped  by  the  shutter  to  fall  upon  the  cell 
and  by  increasing  its  conductivity  an  elec-  go 
trie  impulse  is  sent  through  the  starting 
magnet  M'.  This  immediately  pulls  up  the 
armature  and  lever  L  and  raises  the  pawl 
which  had  previously  held  the  reel  A', 
whereupon  the  reel  is  suddenly  i^evolved  and  85 
draws  the  strip  P  past  opening  m  until  the 
sound  or  other  phenomena  ceases,  when  the 
shutter  becomes  still,  the  current  substan- 
tially ceases  to  flow  through  the  cell  p-  and 
magnet  M',  the  lever  L  drops  and  the  reel  9G 
A'  is  stopped.  When  reproducing  the  re- 
corded phenomena  the  lever  L  is  lifted  man- 
ually by  a  cord  a  running  over  a  pulley 
through  an  aperture  to  the  outside  at  some 
accessible  point,  Avhere  it  can  be  pulled  when  95 
desired.  The  current  of  the  cell  p'^  can  also 
be  sent  through  induction  coil  I  and  trans- 
mit the  message  if  desired  to  a  telephone  T 
at  the  same  time  that  it  is  being  recorded 
on  P.  100 

The  shutter  may  be  attached  directly  to 
the  center  of  the  diaphragm,  or  at  the  end 
of  a  light  lever,  as  in  Fig.  18  pivoted  in  a 
bar  or  support  i.  The  diaphragm  being 
connected  to  the  short  arm  of  the  lever  a  105 
greatly  increased  motion  of  the  shutter  is 
obtained. 

What  is  claimed  is: 

1.  The  combination  with  a  source  of  light 
rays,  of  a  photo -sensitive  surface,  means  iio 
for  moving  said  surface  across  said  light 
rays,  and  means  for  controlling  the  inten- 
sity of  said  rays  reaching  said  surface  at 
different  points  longitudinally  of  the  sur- 
face by  and  in  accordance  with  sound  waves  115 
whereby  a  record  varying  in  density  longi- 
tudinally will  be  produced. 

2.  A  sound  record  varying  in  density 
longitudinally  in  accordance  with  sound 
waves.  12c 

3.  A  photographically  produced  sound 
record  having  a  coating  or  surface  varying 
in  density  longitudinally  of  the  record  in 
accordance  with  sound  waves. 

4.  A  photographically  produced  sound  12  S 
record  having  a  coating  or  surface  of  sub- 
stantially uniform  width  varying  in  light 
transmitting  capacity  at  different  points 
longitudinally  of  the  record  in  accordance 
with  sound  waves.  130 
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5.  A  sound  record  consisting  of  a  record 
blank  having  a  record  thereon  of  substan- 
tially uniform  width  varying  in  light  trans- 
mitting   capacity     longitudinally     of     the 

5  record  in  accordance  with  sound  pulsations 
and  capable  of  reproducing  the  sound. 

6.  A  sound  record  consisting  of  a  record- 
blank  photographically  affected  with  vary- 
ing intensity  longitudinally  of  the  record 

10  line  in  accordance  with  sound  pulsations 
and  capable  of  reproducing  the  sound. 

7.  The  combination  with  a  source  of  light 
rays,  of  a  photo-sensitive  surface,  means  for 
moving  said  surface  across  said  light  rays, 

15  and  means  for  controlling  the  intensity  of 
the  rays  reaching  said  surface  independ- 
ently of  their  lateral  position  by  and  in  ac- 
cordance with  sound  waves. 

8.  The  combination  with  a  movable 
20  photo-sensitive  surface,  of  means  for  mov- 
ing it,  means  for  directing  a  stationary 
beam  of  light  upon  said  surface,  and  means 
for  cutting  off  more  or  less  of  the  rays  con- 
stituting said  beam  transversely  of  the  line 

25  of  movement  of  said  surface  by  and  in  ac- 
cordance with  sound  waves  whereby  a 
record  varying  in  density  longitudinally 
will  be  produced. 

9.  In  a  device  of  the  class  described,  the 
30  combination  with  a  movable  photo-sensi- 
tive surface,  of  means  for  moving  it,  means 
for  directing  a  stationarj^  beam  of  light 
upon  said  surface,  a  speaking  diaphragm, 
and  a  shutter  carried   by   said    diaphragm 

35  with  its  edge  arranged  transversely  of  the 
line  of  movement  of  said  record  surface 
adapted  to  cut  off  the  rays  of  said  beam 
reaching  said  surface  by  and  in  accordance 
with  the  sound    pulsations    of    said    dia- 

40  phragm. 

10.  The  process  of  making  sound  repro- 
ducing records  which  consists  in  directing 
a  fixed  beam  of  light  upon  a  moving  photo- 
sensitive surface,  cutting  off  the  rays  of  said 


beam  transversely  of  the  line  of  movement  45 
of  said  surface  by  and  in  accordance  with 
sound  waves  and  developing  and  fixing  said 
record. 

11.  A  pattern  of  sound  pulsations  vary- 
ing in  density  longitudinally  in  accordance  50 
with  sound  waves  and  capable  of  use  as  a 
master  record  in  producing  therefrom  com- 
mercial copies  capable  of  reproducing  the 
original  pulsations  of  sound. 

12.  A  pattern  or  negative  photographi-  55 
cally  affected  in  a  line  varying  in  density 
longitudinally  in  accordance  with  sound 
pulsations  and  capable  of  use  as  a  master 
record  in  producing  therefrom  commercial 
copies  capable  of  reproducing  the  original  60 
pulsations  in  sound. 

13.  The  process  of  making  sound  repro- 
ducing   records   which    consists    in    photo- 
graphically   affecting    a    sensitive    surface 
with  varying  intensity  longitudinally  in  ac-  65 
cordance  with  sound  pulsations. 

14.  The  process  of  making  sound  repro- 
ducing records  which  consists  in  photo- 
graphically affecting  a  sensitive  surface  with 
varying  intensity  longitudinally  in  accord-  70 
ance  with  sound  pulsations,  and  so  treating 
said  record  as  to  render  the  varjdng  effects 
fixed  and  more  pronounced. 

15.  The  process  of  making  sound  repro- 
ducing records  which  consists  in  photo-  7  5 
graphically  affecting  a  sensitive  surface 
with  varying  intensity  longitudinally  in  ac- 
cordance with  sound  pulsations,  and  mak- 
ing from  the  record  so  produced  commer- 
cial sound  records.  80 

In  testimony  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

JOSEPHINE  H.  FEITTS, 
Administratrix    of    the    estate    of    Charles 
Edgar  Fritts,  deceased. 
Witnesses : 

George  L.  Gibbs, 
Frances  E.  Fritts. 
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Specification  of  Letters  Patent.         Patented  Jan.  33,  1917. 


Original  application  filed  October  22,  1880,  Serial  No.  19,313.    Divided  and  this  application  filed  June  22, 

1912.     Serial  No.  705,349. 


To  all  whom  it  may  concern: 

Be  it  known  that  Charles  Edgar  Fritts, 
now  deceased,  but  formerly  a  citizen  of  the 
United  States  residing  at  Oneonta,  in  the 
5  county  of  Otseffo  and  State  of  New  York, 
did  invent  a  new  and  useful  Improvement 
in  Apparatus  for  Making  Sound-Records, 
of  which  the  following  is  a  specification. 
This  invention  relates  to  recording  varia- 

10  tions  or  pulsations  in  sounds,  light  or  elec- 
tric currents  in  a  permanent  or  tangible 
form  and  reproducing  the  same  at  will  not 
merely  at  the  instrument  alone,  but  also  at 
any    other    instrument    suitably  connected 

15  therewith. 

The  present  application  is  a  division  of 
the  original  application,  Serial  No.  19,313, 
filed  October  22,  1880,  and  relates  to  one 
of  the  forms  of  record  shown  and  described 

20  in  said  original  application. 

The  present  invention  includes  the  appli- 
cation of  photographv  and  electricity  for 
recording  and  reproducing  the  variations 
or  pulsations  above  mentioned  bv  the  aid 

25  of  a  diaphragm  or  equivalent  device  capable 
of  vibrating  under  those  influences,  and  par- 
ticulnrlv  under  the  influence  of  sounds  as 
hereinafter  fully  set  forth.  For  conven- 
ience of  description  the  apparatus  disclosed 

30  will  be  called  a  phonograph,  but  it  is  to  be 
expresslv  understood  that  it  is  not  the  in- 
tention to  limit  the  scope  of  the  invention  to 
what  is  commonlv  known  as  or  done  bv  the 
so-cnlled  phonoo-rnphs  or  to  narrow  or  re- 

35  strict  the  Fcope  of  the  invention  in  anv  way, 

but  the  term  is  used  merelv  for  convenience. 

The  novel  features  of  the  invention  will 

be  apparent  from  the  following  description 

taken  in  connection  with  the  accompanying 

40   drawings. 

In  the  drawings.  Figure  1  is  a  diagram- 
matic view  illustrating  the  defective  result 
of  attempting  to  produce  a  phonograph 
record  bv  indenting  the  blank.     Fig.  2  is 

45  an  edge  view  of  a  speakinsr  diaphragm  hav- 
ing a  sliutter  mounted  thereon  such  as  may 
be  used  in  carrying  out  the  invention.    Fig. 

3  is  a  view  partlv  broken  away  showing  a 
speaking  diaphragm  carrying  a  shutter,  a 

50  sou'ce  of  light  and  a  roller  carrying  a  sen- 
sitive strip  exposed  to  said  light  through  an 
openinsr  controlled  bv  said  shutter.     Fig. 

4  shows  at  the  left  a  plan  view  of  the  sensi- 


tive strip  and  rollers  and  at  right  an  en- 
larged plan  view  of  a  portion  of  the  strip  55 
having   the   photographic   record  thereon. 
Fig.  5  shows  two  forms  of  shutter  mounted 
on  diaphragms  which  may  be  used  in  carry- 
ing out  the  present  invention.    Fig.  6  is  a 
plan  view  of  a  strip  having  thereon  a  sinu-  60 
ous  record  produced  by  the  shutter  shown 
in  Fig.  5.    Fig.  7  is  a  vertical  sectional  view 
of   one   form    of   apparatus   arranged   for 
making  the  negative  or  pattern  and  moving 
it  along  by  hand  in  carrying  out  the  inven-  65 
tion.    Fig.  8  is  a  diagrammatic  view  show- 
ing means  for  reproducing  and  utilizing  an 
opaque  record  by  reflected  light.     Fig.   9 
shows  an  electric  circuit  having  a  selenium 
bar  therein  adapted  to  be  affected  by  light  70 
from  the  i^cord.    Fig.  10  is  a  similar  view 
showing  a  flat  selenium  cell  with  a  lens  for 
concentrating  the  light  from  the  record  on 
it.     Fig.   11  shows  two  selenium  cells  ar- 
ranged for  exposure  throngh  a  single  open-  75 
ing  to  produce  alternating  current.     Fig. 

12  is  a  sectional  view  of  an  apparatus  hav- 
ing a  mirror  on  the  speaking  diaphragm  for 
reflectinff  light  to  the  record  surface.     Fig. 

13  is  a  sectional  view  of  an  apparatus  which  80 
may  be  used  either  for  mnkinjr  or  utilizing 
the  record.    Fig.  14  is  a  view  in  detail  of  a 
plurality   of  means   for  utilizing   a    single 
record.     Fig.  15  is  a  plan  view  of  a  disk 
record  bavin,?  the  pho^^owrnrjhic  impressions  85 
thereon  in  a  sniral.    Fijr.  16  is  a  perspective 
view  of  a  cvlinder  having  a   spiral  record 
thereon.     Fig.  17  is  another  form  of  record 
hn-<'insr  the^'^'^n   a   pinff^e   circulor   pattern. 
Fig.  18  i'^  still  another  form  showina"  sepa-  90 
rate  parallel  patterns.    Fig"  19  is  a  sectional 
view  of  an  appnrntus  for  takinc  nnd  repro- 
dncinar  the  record  havincr  fi  lens  for  concen- 
tratin.o-  the  li""ht  upon   the  strip.     Fisf.  20 

is  similar  to  Fig.  11  showing  the  electrical  95 
connections  more  clearlv.  Fi^r.  21  is  a  ffen- 
pral  view  of  the  anpnrntns  disclosed  in  Fig. 
7  but  more  in  detail  showing  more  clearly 
the  arr'^narement  and  connpction  of  the 
parts.  Fig.  22  is  a  horizontal  section  on  the  100 
line  X — X.  Fig.  21.  Fig.  23  is  a  perspective 
view  of  the  doors  for  the  apparatus  shown 
in  Fig.  21. 

The  great  trouble  with  phonographs  here- 
tofore is  that  they  have  undertaken  to  re-  105 
cord  and  reproduce  delicate  air  pulsations 
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by  crude  and  clumsy  mechanical  means.  In 
the  operation  of  the  methods  heretofore  used 
the  metal  point  used  for  indenting  the  rec- 
ord is  hindered  in  its  vibrations  by  the  labor 
5  of  impressing  its  motion  in  the  foil  or  other 
material  used  in  its  place.  This  resistance 
not  only  retards  the  diaphragm  itself,  but  it 
retards  it  in  a  very  variable  manner.  When 
the  tracer  point  reaches  a  soft,  thin  or  un- 

10  supported  spot  in  tha  foil  it  moves  farther 
than  the  average,  vrhile  thick  or  hard  spots, 
reduce  the  motion  below  the  average.  A 
score  of  other  faults  could  be  mentioned,  but 
the  most  important  is  that  when  the  point  is 

15  descending,  the  pressure  of  the  foil  against 
its  inclined  forward  surface  retards  the  mo- 
tion of  the  diaphragm ;  but  when  ascending, 
it  hastens  or  assists  it,  thus  deforming  the 
vibrations  of  the  diaphragm   itself.  •  This 

20  will  be  understood  by  examining  Fig.  1, 
where  a  is  the  tracer  point,  with  its  fi'ont 
surface  inclined  backward  to  prevent  clog- 
ging. The  dotted  line  6  5  represents  the 
original  level  of  the  foil,  which  is  fed  along 

25  in  the  direction  of  the  arrow,  and  the  solid 
curved  line  shows  the  actual  form  of  a  sup- 
posed sound  wave,  while  the  dotted  curve 
shows  the  form  which  the  point  will  tend  to 
make, — and  this  discrepancy  will  be  aggra- 

30  vated  by  the  stiffness  of  the  foil,  the  weak- 
ness of  the  vibration  or  the  spring  of  the 
tracer,  and  many  other  causes. 

The  present  invention  is  designed  as  one 
means  for  obviating  the  difficulties  above 

35  described  and  this  is  accomplished  by  dis- 
pensing entirely  with  the  tracer  and  its 
spring  and  the  foil  or  any  substitute  for  it, 
or  any  mechanical  pressure  devices  what- 
ever, for  recording  the  sound  waves  tangi- 

40  bly.  The  present  invention  employs  means 
for  recording  the  vibrations  of  the  dia- 
phragm which  neither  retard  nor  accelerate 
them,  but  will  truly  record  the  most  ex- 
treme or  violent,  or  the  gentlest  pulsations, 

45  and  e\'ery  one  exactly  as  it  occurred.  This 
is  done  by  causing  the  diaphragm  as  it  vi- 
brates to  vary  a  light  which  passes  through 
an  aperture  to  a  surface  sensitive  to  light 
by  which  the  sound  waves  are  fixed  and  re- 

50  corded.  No  matter  how  many  or  how  dif- 
ferent the  sounds  which  are  joined  in  pro- 
ducing the  composite  sound  waves  which 
strike  the  diaphragm,  the  true  number  and 
intensity  of  every  one  of  them  will  thus  be 

55  preserved  unchanged  by  the  process  of  re- 
cording. This  record  is  called  the  negative 
and  from  it  can  be  produced  copies  or  clupli- 
cates  in  the  same  or  other  materials  and  they 
can  be  used    for   the   reproduction   of  the 

60  sounds  recorded  thereon. 

The  record  of  sound  after  it  is  produced 
as  above  described  is  utilized  to  operate  a 
speaking  diaphragm  by  throwing  upon  it 
light    which    has   been   varied    correspond- 

65  ingly  with  the  form  of  the  sound  waves  re- 


corded as  before  described  which,  as  is 
known,  cau^ses  the  diaphragm  to  vibrate 
and  produce  the  sounds  corresponding  to 
those  waves.  To  accomplish  this  a  powerful 
beam  of  light  is  passed  through  the  nega-  ^q 
tive  previously  prepared  to  and  upon  the 
diaphragm.  This  light  passes  through  a 
narrow  slit  corresponding  to  the  one  used 
in  making  the  negative,  and  by  moving  the 
negative  along  behind  this  slit  at  the  same  75 
speed  as  when  making  the  negative,  it  is  evi- 
dent that  the  original  variations  in  the  in- 
tensity of  the  light  are  exactly  reproduced, 
and  if  they  are  thrown  upon  the  diaphragm 
it  will  give  out  the  same  sound  as  that  gg 
which  originally  caused  it  to  vibrate.  Thus, 
instead  of  trying  to  shove  the  diaphragm 
back  and  forth  by  machinery  some  hundreds 
or  thousands  of  times  per  second,  at  a  con- 
stantly varying  speed,  and  making  each  mo-  gs 
tion  exactly  according  to  a  prescribed  pat- 
tern, each  one  of  which  may  be  different 
from  any  of  the  others,  the  same  end  in 
the  present  invention  is  accomplished  by  the 
slow  motion  of  a  single  piece  or  negative,  99 
and  causing  that  to  control  the  action  of  a 
beam  of  light  directed  upon  the  diaphragm. 

Instead  of  the  light  beam  passing  through 
a  transparent  negative,  it  may  be  thrown 
upon  an  opaque  negative  and  the  image  of  95 
the  pattern  be  reflected  therefrom  and  uti- 
lized, or  the  intensity  of  the  light  thrown 
upon  the  diaphragm  may  be  automatically 
varied  by  the  negative  in  many  other  ways. 

In  making  the  negatives,  the  sound  to  be  100 
recorded  is  caused  to  impinge  upon  a  vi- 
brating diaphragm,  which  is  properly 
damped  and  arranged,  as  will  be  readily  un- 
derstood by  those  versed  in  telephony.  To 
the  center  of  the  diaphragm  d^  Fig.  2,  is  105 
fixed  a  vertical  screen  or  shutter  s  of  mica  or 
other  light  and  stiff  material,  secured  at  the 
center  of  its  edge  to  the  diaphragm,  and 
its  inner  corners  being  rounded  off  a  little 
to  prevent  their  contact  with  the  diaphragm  no 
during  its  backward  vibrations,  or  to  the 
left.  It  projects  out  at  right  angles  to  the 
plane  of  the  diaphragm,  and  in  this  partic- 
ular form  is  made  opaque  to  prevent  the 
passage  of  any  light  through  it.  Fig.  3  is  ns 
a  vertical  plan  view ;  s  is  the  shutter,  d  the 
diaphragm,  Z  is  a  powerful  light  throwing 
a  beam  of  nearly  parallel  rays  across  to  the 
screen  or  partition  S,  which  has  a  long,  nar- 
row slit  m  in  it, through  which  the  light  passes  120 
and  strikes  the  prepared  surface,  which  in 
this  case  is  represented  as  a  strip  of  sensi- 
tized paper,  fed  at  a  regular  speed  over  the 
rollers  E,  E..  As  the  diaphragm  shutter  s 
in  this  form  normally  stands,  its  edges  shut  125 
the  light  off  from  one-half  of  the  slit,  and  m 
vibrating  it  covers  up  more  or  less  of  the 
strip,  according  to  the  extent  of  the  vibra- 
tions. The  paper  strip  being  carried  along 
behind  the  slit  m,  Fig.  4,  the  edge  of  the  130 
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shutter  will  describe  a  curved  line  at  the 
junction  of  the  part  e*,  not  acted  upon  by 
the  light,  and  e,  which  is  acted  upon,  and  by 
proper  treatment  the  latter  may  be  dissolved 
g  away  or  otherwise  made  transparent,  in  any 
well  known  way,  as  will  at  once  be  under- 
stood by  photographers. 

B_y  varying  the  relative  distances  of  the 
light,  the  shutter,  and  the  slit  or  sensitive 

JO  surface  from  each  other,  the  apparent  am- 
plitude of  the  sound  waves  as  recorded  on 
the  sensitive  surface,  can  be  increased  with- 
out changing  their  forms.  In  Fig.  3,  two 
positions  of  the  light  are  shown  marked  I 

15  and  r.  This  method  of  amplifying  the  vi- 
brations is  often  important,  and  can  be  ap- 
plied for  strengthening  pulsations  or  varia- 
tions in  light  or  electrical  currents,  as  well 
as  in  sounds. 

20  If?  instead  of  an  opaque  shutter  on  the 
diaphragm,  we  leave  a  vertical  transparent 
strip  across  said  shutter,  the  light  will 
reach  the  paper  strip  behind  the  screen  only 
through  the  intersection  of  the  two  slits  iv. 
.25  front  of  it,  forming  merely  a  square  spot  of 
light,  as  shown  by  Fig.  5  at  the  intersection 
of  the  two  slits  n  and  m.  The  vertical  slit 
on  the  mica  should  make  the  light  beam  of 
about  the  same  width  as  the  stationary  hori  • 

30  zontal  slit  in  the  screen.  As  the  diaphragm 
vibrates  and  the  paper  is  moved  along,  we 
produce  (after  dissolving  out  the  parts  ex- 
posed to  light,  blacking  the  rest,  soaking  in 
oil  or  otherwise  rendering  it  transparent), 

35  a  narrow  transparent  curve  on  the  paper 
strip,  as  represented  in  Fig.  6.  Instead  of 
the  vertical  strip,  we  may  use  a  transparent 
spot,  at  the  point  which  will  fall  on  the 
center  of  the  stationary  slit  when  the  dia- 

40  phragm  is  still,  as  seen  at  n'  on  the  upper 
shutter  shown  in  Fig.  5.  This,  also,  makes 
a  negative  strip  like  Fig.  6. 

These  patterns  or  negatives,  and  others 
which  can  be  made  by  the  above  described 

45  method,  are  suited  for  different  uses.  It  is 
evident  that  when  a  correct  negative  is  once 
obtained,  perfect  copies  can  be  produced 
not  onlj  by  photographic  but  also  by  ordi- 
nary  printing  processes,   or  even   by   me- 

50  chanical  means,  at  a  merely  nominal  cost, 
even  for  the  most  elaborate  negatives. 

Having  thus  explained  the  principles  of 
the  present  invention,  Fig.  7  i^epresents  an 
apparatus  which  has  been  devised  for  carry- 

55  ing  out  the  method.  At  A  is  a  roll  of  the 
prepared  negative  strip,  wound  upon  a  bob- 
bin, which  is  mounted  in  journal  bearings 
in  any  convenient  way.  This  strip  may  be 
of  any  suitable  thin  and  flexible  material, 

60  which  may  be  strong  fine  paper,  but  what  is 
known  as  paper  parchment  is  preferred,  al- 
though many  other  substances  may  be  used. 
It  should  be  covered  with  a  thin  film  made 
very  sensitive  to  light,  by  any  of  the  instan- 

65  taneous  processes  employed  in  photography, 


although  a  dry  process  will  be  most  con- 
venient with  this  form  of  negative.  After 
being  properly  coated  and  sensitized,  it 
should  be  carefully  dried,  rolled  up,  and  pro- 
tected from  light  or  damp  till  ready  to  70 
use  it.  It  may  be  thus  coated  and  sensitized 
either  before  or  after  being  cut  up  into  strips 
of  width  suitable  for  use,  but  in  the  latter 
case  care  must  be  taken  in  the  catting  not 
to  disturb  the  adhesion  of  the  film  to  the  75 
strip.  A  suitable  width  is  -J  or  |  inch,  and 
the  length  will  of  course  be  governed  by 
conveniencej  or  the  choice  of  the  operator. 

The  roll  A  is  free  to  turn,  being  held  only 
by  the  spring  1,  pressing  upon  it  sufficiently  go 
to  prevent  it  from  turning  faster  than  the 
strip  is  needed.  From  A,  the  strip  passes 
over  the  flanged  rollers  R  R,  Figs.  3,  4-  and 
7;  at  R'  is  a  rubber-faced  roller  which 
presses  the  paper  strip  between  itself  and  R,  85 
tightly  enough  to  prevent  the  slipping  of 
the  strip.  It  also  fits  between  the  flanges 
of  the  roller  enough  to  carry  that  along 
Avith  it.  If  desired,  it  can  also  press  lightl_y 
on  the  roller  A\  to  assist  in  rewinding  the  90 
strip  upon  it.  To  this  roller  can  be  applied 
the  poAver  vvhich  feeds  the  strip  along  before 
the  slit  '/n  in  the  screen  or  partition  S.  For 
experiment,  or  common  telegraphic  pur- 
poses, a  crank  may  be  attached  to  the  roller  95 
R^  or  R,  as  shown  in  Fig.  7,  or  the  strip 
ma}''  be  otherwise  fed  by  hand.  But  v/hen 
accuracy  is  required,  some  motor  should  be 
employed  which  will  give  the  negative  a 
perfectly  uniform  and  known  rate  of  speed.  100 
These  are  not  new,  and  need  not  be  de- 
scribed, as  they  form  no  part  of  my  inven- 
tion. The  motor  may  be  attached  to  or  con- 
tained in  the  box  or  frame  of  the  phono- 
graph, or  otherwise  connected,  as  preferred.  10 5 

The  strip  being  thus  fed  along  at  a  uni- 
form speed,  it  is  wound  upon  a  second  roller 
A^,  or  may  simply  be  fed  loosely  into  the 
bottom  of  the  box  or  case  of  the  phono- 
graph. It  will  now  remain  unchanged,  if  110 
kept  fi'om  light  and  damp,  for  days  or  even 
weeks, — or,  on  the  other  hand,  it  may  be 
at  once  developed,  intensified,  fixed,  or 
otherwise  treated,  to  render  the  image 
permanent, — according  to  the  process  em-  115 
ployed  or  the  effect  desired;  all  of  which 
will  be  at  once  understood  by  those  versed 
in  photography,  who  will  be  enabled,  from 
the  foregoing  description,  to  readily  make 
a  negative  strip  having  the  characteristics  120 
required,  and  will  probably  prefer  the  gela- 
tin-bromid  process.  If  the  paper  seems  to 
haA^e  a  greasy  nature,  it  may  before  apply- 
ing the  bromid  emulsion,  be  coated  with  a 
4  per  cent,  solution  of  white  of  egg,  to  which  125 
sufficient  chrome  alum  has  been  added  to 
give  it  a  slight  bluish  tinge.  This  will  in- 
sure the  film  adhering  perfectlv,  but  it  Avill 
seldom  be  required  if  a  good  quality  of 
paper  or  parchment  is  used.     These  strips  130 
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beinff  fixed,  they  may  be  treated  and  used 
in  different  ways.  The  parts  acted  upon 
by  light  maj'^  be  made  transparent,  and  the 
rest  blackened  and  rendered  more  opaque, 
5  and  the  strip  itsed  by  transmitting  light 
through  it ;  or  the  strip  may  be  left  opaque, 
and  used  by  reflected  light, — in  which  case 
the  parts  acted  upon  by  light  should  be 
made  as  white  or  brilliant,  and  those  not 

lO  yet  acted  upon  as  black  and  absorbent  of 
light  as  possible,  all  of  which  can  be  done 
by  any  one  out  of  many  Avell  known  ways, 
and  detailed  directions  are  not  necessary. 
For  example,  a  strip  to  be  used  by  trans- 

15  mitted  light  may  have  the  dark  parts  black- 
ened with  carbon  ink,  flexible  black  varnish, 
or  otherwise,  and  the  light  parts  rendered 
transparent  by  dipping  in  castor  oil  thinned 
with  absolute  alcohol. 

20  The  finished  strip  being  again  Avound 
upon  the  wheel  or  roller  A  and  properly 
arranged  in  the  phonograph,  we  can  re- 
produce the  original  variations  in  the  first 
beam  of  light,  in  another  beam  of  light,  by 

25  feeding  the  strip  before  the  slit  m,  at  the 
same  speed  as  when  making  the  negative, 
and  throvring  the  beam  of  light  through  it 
as  it  passes  the  slit.  To  do  this,  the  dia- 
phragm d  with  its  shutter  is  removed. — the 

30  upright  frame  which  holds  it  being  ar- 
ranged to  slide  on  a  foot-piece  which  fits 
in  grooves,  so  that  it  may  be  slid  into  its 
place  for  use  or  moved  back  out  of  the  way, 
as_  desired.    The  square  chamber  which  con- 

35  tained  the  diaphragm  is  noAv  empty  or  free, 
and  allows  the  light  I  to  shine  unobstructed 
across  it,  to  and  through  the  slit  m,  onto 
and  through  the  strip  which  is  rapidly  fed 
before  it,  whereby  the  liaht  which  passes 

40  through  the  strip  is  varied  in  preciselv  the 
same  manner  as  the  original  beam  of  light 
was  varied  by  the  shutter  on  the  diaphragm 
d;  i.  e.,  the  greater  the  proportion  of  the 
strip  which  is  transparent,  the  longer  the 

45  beam  of  light  which  is  passed  through  it, 
and  vice  versa,  (see  Fig.  4).  This  light 
can  now  be  used  to  produce  corresponding 
variations  cr  pitlsations  in  sound,  electric 
currents,  magnetic  attractions,  etc.,  as  de- 

50  sired. 

This  A'arying  light  can  be  converted  into 
sounds  in  different  ways.  It  mav  be  passed 
through  a  plano-convex  or  rather  piano- 
cylindrical  lens  p,  or  any  suitable  optical 

5-'  device,  to  widen  and  disperse  it  properlv, 
and  be  thrown  directly  upon  a  thin,  hard- 
rubber  diaphragm  D,  properly  arranged  for 
speaking  or  giving  out  sounds.  Or,  in  place 
of  the  lens  ?;,  a  selenium  bar  or  cell  ma;y 

S^  be  arranged  to  receive  the  liffht  and  thereby 
vary  a  current  of  electricity  flowing  through 
it,  as  shown  at  p  in  Fig.  9,  which  current 
mav  then  be  conducted  to  a  suitable  tele- 
phone,   which    is    substituted    for    the    dia- 

65  phragm  D,  and  the  sounds  will  be  produced 


by  it  with  any  desired  loudness.  Or  the 
current  may  be  conducted  by  wire  to  any 
other  instrument  or  place,  in  the  same  way 
as  in  telegraphy,  and  there  converted  into 
sounds  or  utilized  for  any  other  purpose, 
as  in  Fig.  13,  where  a  current  from  D  is 
represented  as  conveyed  to  a  telephone  T' 
at  one  place  and  to  an  electrical  receiver 
of  any  suitable  kind  EZ'  at  another  place. 

When  selenium  is  used  for  receiving  the 
light  and  varjdng  an  electric  current,  it 
ma}''  be  either  in  the  shape  of  a  bar  />,  cover- 
ing the  slit  ?rt,  as  shown  in  Figs.  9  and  13  or 
that  of  a  flat  cell  v^^  in  Fig.  10,  Avhere  the 
light  passing  through  the  negative  or  pat- 
tern P  and  the  slit  m  is  converged  by  the 
lens  p  to  n,  focus  upon  the  selenium  cell  />^, 
or  for  producing  an  intermittent  current  it 
may  consist  of  two  selenium  cells  or  bars 
suitabl}^  arranged,  as  shown  in  Fig.  11,  and 
described  hereinafter.  In  either  case,  the 
electric  current  is  arranged  to  flow  through 
the  selenium  by  proper  conducting  wires, 
and  the  varying  quantity  of  light  Avhich  falls 
upon  the  selenium  will  correspondingly  vary 
the  current  flowing  through  it,  as  is  well 
known  to  electricians.  The  two  cells,  Fig. 
11,  are  arranged  end  to  end  with  their  ap- 
proximating ends  at  the  central  line  2  of  the 
pattern  strip  so  that  one  cell  or  bar  is  oppo- 
site one-half  of  the  slit  m  and  the  other  bar 
or  cell  opposite  the  other  half.  Each  cell  is 
arranged  to  send  whatever  current  flows 
through  it  in  a  direction  opposite  to  that  of 
the  current  from  the  other  cell,  in  any  well- 
known  or  suitable  manner  and  each  mn.y  be 
sui:)]')liecl  with  its  current  from  different  ends 
or  sections  of  the  same  battery  or  from  sep- 
arate batteries,  as  shown  in  Fig.  20,  where 
the  two  sections  of  the  selenium  ar-e  inserted 
in  derived  circuits  or  branches  of  the  main 
circuit.  In  either  case,  the  electric  current  is 
arranged  to  flow  through  the  selenium  bv 
proper  conducting  wires  and  the  varying 
quantity  of  light  Avhich  falls  upon  the  sele- 
nium will  correspondingly  vary  the  current 
flowing  through  it,  as  is  well  known  to  elec- 
tricians. 

The  negative  may  of  course  be  taken  on 
glass,  instead  of  paper,  and  arranged  to  be 
properlv  moved  before  the  slit  and  light. 
Any  suitable  material  may  be  used,  whether 
transparent  or  opaoue,  flexible  or  rig'd, 
plane  or  curved.  "When  the  negative  strip  is 
required  to  be  very  narrow,  in  order  to  save 
room,  instead  of  the  \\"\\i  falling  directly 
upon  it,  the  varying  light  beam  may  be  re- 
ceiA'ed  upon  a  lens  and  converged  to  the  de- 
si'-ed  size  before  b'^ing  thrown  upon  the  sen- 
sitive surface.  The  negative,  in  Fig.  7, 
would  then  be  fed  along  at  D.  instead  of  be- 
tween V  and  m.  Or,  in  Fig.  10,  the  negative 
would  be  at  ;?^. 

When  using  an  opaque  strin  or  negative, 
the  sound  waves,  t)r,  rathVi  the  variations 
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of  light  produced  by  tliem,  are  recorded  in 
the  same  way  as  already  described.  But,  to 
reproduce  those  variations,  the  strip  is  fed 
along  with  the  printed  or  formerly  sensi- 
5  tive  side  outward,  in  the  path  of  a  beam  of 
light,  by  which  it  is  powerfully  illuminated, 
and  the  light  reflected  from  it  is  utilized 
instead  of  transmitted  light.  Fig.  8  shows 
the  arrangement :  I  is  the  light,  which  passes 

10  through  the  alum-water  cell  2,  through  the 
tube  3,  and  illuminates  the  moving  strip  4. 
5  is  a  tube  with  blackened  interior,  each  end 
having  an  aperture  corresponding  to  the 
slit  w,  and  so  directly  toward  the  strip  that 

15  only  the  light  from  that  part  of  the  strip 
which  would  be  covered  by  the  slit  m  can 
pass  through  both  apertures, — all  of  which 
will  be  readily  understood  by  photog- 
raphers.    This   light   is   then   received  by 

20  the  lens,  or  other  suitable  optical  device,  p, 
and  properly  thrown  upon  the  diaphragm 
D,  as  before.  Or  the  lens  p  may  be  replaced 
by  the  selenium  bar  or  cell,  and  the  dia- 
phragm D  by  one  of  the  telephones,  etc.,  ex- 

25  actly  as  before  described  for  transmitted 
light.  The  distance  of  the  illuminating  ar- 
rangement from  the  negative  strip  is  merely 
sufficient  to  thoroughly  light  up  the  field 
covered  by  the  tube  5.    Tubes  4  and  5  may 

30  be  of  any  suitable  size,  length,  and  material, 
all  of  which  may  be  left  to  the  judgment  of 
the  operator,  who  should  arrange  the  appa- 
ratus according  to  good  photographic  prac- 
tice. 

35  The  pattern  may  be  made  upon  a  long 
narrow  strip,  as  described,  or  arranged 
spirally  over  the  surface  of  a  plate  as  in 
Fig.  1.5  or  a  cylinder  of  any  suitable  size, 
shape,  and  material  as  in  Fig.  16.    By  mak- 

40  ing  it  in  a  circular  form,  as  in  Figs.  17  and 

18  and  running  it  around,  it  will  continue 

to  repeat  the  same  sound,  word,  or  phrase, 

as  long  as  it  is  turned. 

Instead  of  the  hard-rubber  diaphragm  D, 

45  one  of  celluloid  may  be  used,  also  soft  vul- 
canized rubber,  thin  elastic  brass  and  Ger- 
man silver,  and  other  materials.  The  dia- 
phragm d  may  be  made  of  any  of  the  ma- 
terials used  in  telephony,  which  are  suitable 

50  for  the  employment  to  be  made  of  it  in  this 
process. 

The  light  employed  for  making  the  nega- 
tive should  be  strongly  actinic,  and  may  be 
direct  sun  light,  or  electric  or  other  artificial 

55  light  having  sufficient  actinic  power  for  in- 
stantaneous photography.  It  should  be  ar- 
ranged in  a  chamber  W,  preferably  with  a 
reflector  or  other  means  for  making  the  rays 
nearly  parallel.     At  2,  Fig.   7,  they  pass 

60  through  a  glass  cell  filled  with  alum  water, 
to  stop  the  heat  without  diminishing  the 
light.  They  then  pass  through  an  aperture 
of  suitable  size,  across  the  diaphragm  cham- 
ber,  where   they   are   manipulated   by   the 

65  shutter  s,  and  through  the  slit  m,  as  already 


described.  For  using  the  negative,  so  strong 
a  light  will  not  always  be  needed,  and  a  good 
kerosene  lamp  will  answer  for  most  ordinary 
purposes.  Gas  light  is  not  suitable,  unless 
a  steady  flame  can  be  obtained,  as  a  flicker-  70 
ing  light  will  interfere  with  the  perfection 
of  the  speaking.  For  purposes  requiring  ac- 
curacy, however,  a  light  should  be  used  hav- 
ing ample  actinic  power,  and  the  stronger 
the  better.  No  harm  can  be  done  by  having  75 
a  light  unnecessarily  strong  as  it  cannot  be 
strong  enough  to  do  any  harm. 

The  whole  apparatus  is  inclosed  in  a  close 
box  or  casing,  as  shown  in  Figs.  7, 12,  and  13, 
to  exclude  external  light,  particularly  from  go 
the  negative.  The  light  chamber  W  should 
be  so  tight  that  none  of  the  light  can  pene- 
trate the  partitions  around  it,  except  through 
the  cell  2.  The  diaphragm  chamber  is  also 
inclosed  on  all  sides  except  the  one  facing  sp 
the  sounds  to  be  recorded,  and  the  only  open- 
ing on  that  side  is  through  the  bell  or  mouth- 
piece conducting  the  sound  to  the  center  of 
the  diaphragm.  All  the  interior  surfaces 
are  made  densely  black,  in  order  to  absorb  90 
and  prevent  the  reflection  of  any  light  that 
may  find  its  way  inside.  Suitable  openings 
or  doors  are  provided  wherever  necessary, 
for  giving  access  to  the  different  parts,  which 
may  be  arranged  to  suit  the  convenience  of  95 
the  operator.  This  care  about  the  light  is 
required  more  especially  while  making  the 
negative.  For  speaking  purposes  much  less 
caution  is  needed. 

Fig.  11  represents  the  arrangement  for  100 
transmitting  signals  by  the  phonograph 
records  above  described,  except  that  the  strip 
or  negative  P  is  fed  past  the  slit  m  trans- 
versely, instead  of  lengthwise  of  it,  as  it 
would  appear  to  be  in  the  drawing,  m  is  the  105 
narrow  slit,  long  enough  to  cover  the  length 
of  the  two  selenium  bars  p  and  p'^,  each  being 
inclosed  and  protected  from  all  light  except 
that  which  passes  through  the  slit  and  the 
negative  strip  P.  Each  bar  has  proper  wires  no 
to  conduct  the  current  through  it,  which  are 
so  connected  up  that  each  bar  directs  the  cur- 
rent which  flows  in  it  through  the  line  in  an 
opposite  direction,  and  their  resistances  are 
such  that  no  current  (or  a  very  slight  one)  us 
flows  through  either  of  them  as  long  as  they 
are  kept  in  the  dark.  But  immediately  that 
the  negative  strip  admits  light  to  either  bar, 
its  resistance  is  lessened,  and  the  current 
flows  through  that  bar  to  the  line,  or  to  the  120 
primary  coil  of  an  inductorium  which  sends 
the  induced  current  to  line,  or  to  any  other 
devices,  as  the  case  may  be, — the  strength  of 
the  current  being  in  proportion  to  the  length 
of  the  bar  thereby  exposed  to  the  light.  1^5 

The  electrical  connections  are  more  fully 
shown  in  Fig.  20  or  they  may  be  arranged 
in  any  other  suitable  or  well  known  manner. 
The  longer  the  transparent  part  of  the  strip 
or  signal,  the  more  of  the  bar  is  lighted  up,  iso 
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and  the  sti'ongsr  the  current  which  flows 
through  it.  When  the  other  bar  is  ilhimi- 
nated.  the  same  effect  is  produced,  but  the 
current  is  sent  through  the  line  or  circuit  in 
g  the  opposite  direction, — all  of  which  will  be 
readily  comprehended  and  effected  by  elec- 
tricians. 

Fig.  21  shows  the  general  arrangement  of 
the  apparatus  in  more  detail  than  Fig.  7. 

,Q  When  in  use  the  works  are  shut  in  by  tight 
doors,  as  in  Fig.  23,  where  O  is  the  mouth 
piece  through  which  vocal  or  other  sounds 
are  thrown  on  the  diaphragm  D.  This 
mouth  piece  may  be  a  deep  bell-shaped  cavity 

T5  directly  over  the  diaphragm  or  be  fitted  to 
the  face  and  be  connected  by  a  tube  ending 
over  the  diaphragm.  The  effect  is  much  in- 
creased by  having  the  mouth  piece  fit  closely 
to  the  face  of  the  speaker. 

20  In  Fig.  21,  means  for  automatically  con- 
trolling the  recording  mechanism  is  shown, 
and  it  embodies  a  pivoted  lever  L  carrying 
a  catch  to  hold  the  roller  A'  against  rota- 
tion.    This  lever  is   raised  to   release  the 

25  roller  by  means  of  the  magnet  M'  in  circuit 
v\'ith  the  selenium  p-  and  this  leA'er  has  se- 
cured to  it  a  spring  d'  fastened  to  the  cas- 
ing d-  tending  to  normally  hold  the  lever 
doAvn   in   engagement   with  the   roller.     A 

80  motcr  EM  has  circuit  connections  L^  lead- 
ing to  opposite  ends  of  lever  L  and  the  cir- 
cuit through  the  lever  is  completed  Avhen  it 
is  raised.  An  induction  coil  I  is  also  in  cir- 
cuit with  the  selenium  and  it  includes  the 

85  teleiDhone  T  for  reproducing  the  sound 
while  it  is  being  recorded  on  the  strip  P. 

EZ  represents  an  electrical  apparatus  capa- 
ble of  vibrating  the  diaphragm  D  when  a 
telephonic,  telegraphic  or  other  suitable  cur- 

40  rent  is  passed  through  it  and  thereby  vi- 
brating the  shutter  s  placed  in  the  path  of 
the  beam  of  radiant  rays  from  I  here  shown 
as  an  electric  lamp,  and  thus  varying  said 
beam  in   accordance   with   the   extent   and 

45  character  of  its  own  movements.  The  beam 
thus  varied  is  in  the  first  instance  thrown 
upon  the  sensitized  strip  P  fed  down  from 
reel  A  over  guide  roller  E.  before  the  open- 
ing or  slit  m  on  to  another  reel  A'.     The 

63  strip  having  been  properly  treated  to  bring 
out  and  fix  the  image  thus  obtained  and 
render  it  suitable  for  use  as  a  pattern,  as  be- 
fore described,  it  is  again  wound  iipon  reel 
A  and  its  end  hooked  to  reel  K'.    The  appa- 

55  ratus  EZ  is  moved  back  far  enough  to  take 
shutter  s  out  of  the  beam  of  radiant  rays 
which  then  pass  through  the  negative  and 
are  varied  thereby  as  they  had  been  previ- 
ously varied  b}^  the  shutter  s,  after  which 

60  they  fall  upon  a  selenium  cell  or  other  suit- 
able ai^paratus  p',  all  as  heretofore  ex- 
plained. 

By  suitablv  attaching  the  exDansion  wii-es 
of  the  telephone  to  the  diaphragm  d  of  the 

c  >   phonograph    instead    of    to    its    own    dia- 


phragm d,  the  phonograph  will  make  nega- 
tives of  the  sounds  or  signals  transmitted  to 
it  over  the  line  in  connection  with  the  tele- 
phone. This  arrangement  is  shown  in  Fig. 
13.  The  telephone  is  designated  by  EZ,  the  70 
base  of  which  slides  in  the  cleats  t  t  to  the 
position  shov\'n  by  the  dotted  lines  at  its 
ends,  c  c  are  the  suspension  wires  running 
to  the  cross  piece  u  which  is  attached  to  the 
diaphragm  d  which  is  carried  by  the  base  of  75 
the  telephone  and,  consequently,  moves  with 
the  binding  posts  at  the  other  ends  of  the 
wires  c  c  when  the  diaphragm  and  shutter 
are  to  be  moved  back  out  cf  the  way — thus 
a^'oiding  any  disarrangement  of  the  tele-  go 
phonic  adjustments  thereby.  T  is  the  tele- 
phone telegraphic  instrument  or  other  ap- 
paratus Avhich  transmits  sounds,  electrical 
impulses,  or  signals  from  a  distance  to  the 
telephonic  devices  EZ  by  means  of  which  gs 
those  influences  are  enabled  to  actuate  the 
phonograph  and  produce  records  or  "pat- 
terns" thereof  as  already  described.  The 
same  apparatus  EZ,  can,  of  course,  be  em- 
ployed for  transmitting  messages,  etc.,  as  90 
well  as  for  receiving  them.  The  phono- 
graph can,  therefore,  remain  in  the  office 
and  the  speech,  music,  or  signals  be  trans- 
mitted to  it  by  telephone  for  record  and 
])reservation.  In  this  form  as  in-  ethers,  95 
light  from  Z  passes  across  the  shutter  s  when 
that  shutter  is  in  the  position  shown  in  full 
lines  and  falls  on  the  sensitized  strip  P. 
When  the  shutter  s  is  moved  back  out  of  the 
Avay  and  a  developed  strip  is  substituted  for  100 
the  sensitized  strip  P,  the  light  passes 
through  it  to  the  selenium  cell  p  in  circuit 
with  the  primary  of  a  transformer  D.  The 
telephone  T'  and  any  other  suitable  sound 
reproducer  EZ'  are  in  circuit  with  the  sec-  105 
ondary. 

In  Fig.  14,  the  invention  is  shown  with 
the  parts  arranged  to  reinforce  the  repro- 
duced sound  at  various  distances  from  the 
main  apparatus.  In  this  instance,  the  light  110 
Z  is  within  a  casing  having  a  serai-cylindri- 
cal end  in  which  are  formed  the  slits  w,  m' 
and  m-.  The  record  strip  P  passes  over  the 
rollers  E  and  across  the  slits  m,  m'  and  m^, 
whereby  the  light  from  Z  passes  through  115 
the  slits  to  the  selenium  cells  p  placed  oppo- 
site them.  The  telephone  or  sound  repro- 
ducer T  is  in  circuit  with  the  selenium  ceJl 
at  slit  m.  The  current  from  the  second  cell 
at  slit  m'  passes  through  the  primai'V  wire  120 
of  an  induction  coil  I,  the  secondarv  of 
which  sends  an  induced  current  through  the 
several  sound  reproducing  devices  1,  2  and  3 
arranged  in  the  arc  of  a  circle  with  the  main 
apparatus  as  the  center,  the  characters  -s  and  125 
6  indicating  the  circuit  connections  wherebv 
the  single  current  passes  throu<?h  each  of 
the  repi-oducers.  A  second  set  of  reproduc- 
ing devices  1,  2,  3  and  4  are  shown  arranged 
on  the  arc  of  a  circle  x' ,  x\  at  a  greater  dis-  130 


1,213,615 


tance  from  the  apparatus,  the  circuit  con- 
nections being  shown  at  s  and  7.  These  se- 
ries of  reproducers  on  lines  x,  x  and  a?',  »', 
are  for  the  purpose  of  reinforcing  in  a  large 
5  hall,  the  sound  coming  from  the  reproducer 
T,  the  distance  between  the  slits  m,  m',_  and 
w^,  and  the  speed  of  movement  of  strip  P 
being  so  regulated  that  the  sound  from  T 
will  ha^•e  traveled  through  the  air  to  the 

JO  line  a?,  a?,  at  the  moment  that  the  correspond- 
ing portion  of  the  strip  P  reaches  slit  m'  so 
as  to  operate  the  reproducers  on  the  line  x,  x, 
at  the  same  moment  that  the  sound  travel- 
ing through  the  air  reaches  that  point. 

15  In  Fig.  19,  the  light  from  I  after  being 
varied  by  the  shutter  s  carried  by  the  dia- 
phragm d  passes  through  the  slit  m,  and  is 
converged  by  the  lens  p  and  then  falls  upon 
the  negative  P.     Instead  of  falling  on  the 

20  negative  P.  a  speaking  diaphrasfm  D  mav  be 
substituted  for  it  and  the  light  will  then 
fall  on  the  diaphragm. 

Fig.  22  is  a  horizontal  section  through  the 
lines  X — x  of  Fig.  21,  showing  the  light  and 

25  lenses  ?,  alum  cell  2,  shutter  s,  cylindrical 
lens  p  which  converges  the  light  laterally  to 
a  long  narrow  streak  where  it  passes  through 
the  opening  m  to  strip  P.  The  set-screws 
f  t'  adjust  the  forward  position  of  the  block 

30  t"^  on  apparatus  EZ  to  bring  the  shutter  s  to 
the  right  point,  p'^  is  a  small  selenium  cell 
which  serves  to  automatically  start  off  the 
strip  P  when  the  phenomenon  occurs  which 
is  to  be  recorded.    The  shutter  s  is  caused  to 

35  vibrate,  as  already  stated,  and  thereby  un- 
covers the  cell  p^,  allowing  the  light  which 
had  previously  been  stopped  by  the  shutter 
to  fall  upon  the  cell  and  by  increasing  its 
conductivity    an    electric    impulse    is    sent 

40  through  the  starting  magnet  M'.  This  im- 
mediately pulls  up  the  armature  and  lever 
L  and  raises  the  pawl  which  had  previously 
held  the  reel  A',  whereupon  the  reel  is  sud- 
denly revolved  and  draws  the  strip  P  past 

45  opening  m  until  the  sound  or  other  phe- 
nomena ceases,  when  the  shutter  becomes 
still,  the  current  substantially  ceases  to  flow 
through  the  cell  p'^  and  magnet  M',  the  lever 
L  drops  and  the  reel  A'  is  stopped.    When 

50  reproducing  the  recorded  phenomena  the 
lever  L  is  lifted  m.anually  by  a  cord  a  run- 
ning over  a  pulley  through  an  aperture  to 
the  outside  at  some  accessible  point,  where 
it  can  be  pulled  when  desired.    The  current 

55  of  the  cell  p'^  can  also  be  sent  through  in- 
duction coil  I  and  transmit  the  message  if 
desired  to  a  telephone  T  at  the  same  time 
that  it  is  being  recorded  on  P. 

The  shutter  may  be  attached  to  the  center 

60  of  the  diaphragm,  or  at  the  end  of  a  light 
lever,  as  in  Fig.  21,  pivoted  in  a  bar  or  sup- 
port h.  The  cliaphragm  being  connected  to 
the  short  arm  of  the  lever  a  greatly  in- 
creased motion  of  the  shutter  is  obtained. 

65       Instead  of  a  shutter  cutting  off  transverse 


light  rays,  we  may  use  a  plane  mirror  at- 
tached to  the  center  of  the  diaphragm,  and 
place  the  light  in  front  but  a  little  to  one 
side,  as  shown  in  Fig.  12;  the  light  beam 
will  be  reflected  to  the  other  side  of  the  ^q 
center.  Novn^  when  the  diaphragm  vibrates 
the  spot  of  light  will  also  change  its  posi- 
tion, and  the  amplitude  of  its  vibrations  will 
be  greatly  increased  by  the  angle  between 
the  light  and  the  central  line  or  axis  of  the  75 
mirror.  A  uniform  pencil  of  light  being 
thus  vibrated  on  the  sensitive  surface  will 
produce  a  sinuous  record  line  as  shown  in 
Fig.  6.  It  will  be  observed  that  the  sinuous 
record  line  produced  by  the  vibrations  of  so 
the  spot  of  light  whether  by  means  of  the 
mirror  or  of  the  shutter  shown  in  Fig.  5 
will  be  of  uniform  character  at  all  points 
and  will  not  vary  in  width  or  breadth  but 
will  merely  vary  in  lateral  position.  85 

In  Fig.  12,  the  parts  marked  O  and  O'  are 
mouthpieces  through  which  vocal  or  other 
sounds  are  thrown  on  the  diaphragm  d. 

The  messages  sent  bv  the  apparatus  de- 
scribed can  be  received  by  a  telephone  and  90 
spoken,  printed,  embossed,  repeated,  sent  on 
or  otherwise  disposed  of. 

It  will  be  observed  that  according  to  the 
present  invention  the  speaking  diaphragm 
is  not  called  upon  to  do  the  physical  work  of  95 
actually  making  the  record  on  the  receiving 
body  or  surface.  The  record  is  made  by  a 
transmitted  medium  and  the  diaphragm 
merely  controls  the  point  of  incidence.  In 
other  words,  a  pencil  of  light  is  projected  on  lOO 
the  record  surface  and  the  diaphragm  has 
nothing  to  do  save  to  vibrate  it  in  accord- 
ance with  sound  waves. 

It  will  be  understood  that  the  invention  is 
not   confined   to    the   particular   structural  105 
features  shown  and  that  it  is  adapted  for 
various  uses. 

Having  thus  described  the  invention  what 
is  claimed  is : 

1.  In  a  device  for  producing  sound  records,  llO 
the  combination  with  a  speaking  diaphragm, 

of  a  photo-sensitive  surface,  means  for  mov- 
ing said  surface,  means  including  a  shutter 
for  cutting  off  light  from  said  surface  except 
through  a  single  light  opening,  and  means  115 
operated  by  said  diaphragm  for  vibrating 
said  shutter  and  said  light  opening  in  ac- 
cordance with  sound  waves. 

2.  In  a  device  for  making  sound  records 
the  combination  with  a  photo-sensitive  sur-  120 
face,   of    means   for   moving   said    surface, 
means  including  a  movable  shutter  so  con- 
structed as  to  permit  a  single  spot  of  light 

to  reach  said  surface,  and  means  for  vi- 
brating   said    shutter    in    accordance    with  125 
sound    pulsations    whereby    said    spot    will 
vibrate  on  said  surface. 

3.  In  a  device  for  making  sound  records 
the  combination  with  a  photo-sensitive  sur- 
face,  of  means   for  moving   said  surface,  ^^O 
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means  including  a  movable  shutter  having 
a  light  opening  therein  for  permitting  a 
single  spot  of  light  to  reach  said  surface, 
and  means  for  vibrating  said  shutter  and 
6  spot  transversel}'^  of  the  line  of  motion  of 
said  surface  by  and  in  accordance  with 
sound  pulsations. 

4.  Means  for  recording  sound  waves  com- 
prising a  movable  sensitized  surface,  means 

10  for  moving  said  surface,  an  inclosure  there- 
for provided  with  an  opening,  a  shutter 
provided  with  a  light  opening  and  located 
in  front  of  the  opening  in  said  inclosure,  a 
receiving  diaphragm,  and  devices  interme- 

16  diate  of  said  diaphragm  and  shutter  whereby 
the  latter  is  operated  in  accordance  with  the 
vibrations  of  the  diaphragm. 

6,  Means  for  recording  sound  waves  com- 


pi'ising  a  movable  sensitized  surface,  means 
for  moving  said  surface,  an  inclosure  there- 
for provided  with  an  elongated  light  open- 
ing for  admitting  light  to  said  surface,  a 
shutter  extending  across  said  opening  and 
provided  with  an  elongated  light  opening 
extending  across  said  first-mentioned  open- 
ing, and  means  for  moving  said  shutter  lon- 
gitudinally of  said  first-mentioned  opening 
in  accordance  with  sound  pulsations. 

In  testimony  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

JOSEPHINE  H.  FRITTS, 
Administratrix  of  the  estate  of  Charles  Ed- 
gar Fritts,  deceased. 
Witnesses : 

George  L.  Gibbs, 
Frances  E.  Fritts. 
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Original  application  filed  October  22,  1880,  Serial  No.  19.313.    Divided  and  this  application  filed  June  22, 

1912.     Serial  No.  705,351. 


To  nil  v)hoin  it  may  concern: 

Be  it  known  that  Charles  Edgar  Fritts, 
now  deceased,  but  formerly  a  citizen  of  the 
United  States  residing  at  Oneonta,  in  the 
5  county  of  Otsego  and  State  of  New  York, 
did  invent  a  new  and  useful  Improvement 
in  Means  for  Producing,  Controlling,  and 
Utilizing  Electric  Currents,  of  which  the 
following  is  a  specification. 

10  This  invention  relates  to  recording  varia- 
tions or  pulsations  in  sounds,  light,  or  elec- 
trical currents,  in  a  permanent  or  tangible 
form,  and  re^oroducing  the  same  at  will,  not 
merely  at  the  instrument  alone,  but  also  at 

15  any    other    instrument    suitably    connected 
therewith, — and  not  merely  in  their  original 
forms,  but  also  changed  as  may  be  desired. 
It  consists  in  the  application  of  photogra- 
phy and  electricity  for  recording  and  re- 

20  i^roducing  such  variations  or  pulsations,  by 
the  aid  of  a  diaphragm  or  equivalent  device 
capable  of  vibrating  under  those  influences, 
and  particularly  under  the  influence  of 
sounds,   as  hereinafter   fully   set   forth.     I 

25  have  therefore  termed  it  a  photo-phono- 
grahic  method  and  apparatus. 

In  a  co-pending  application  Serial  No. 
19.313,  filed  October  22,  1880,  of  which  this 
application  is  a  division,  I  have  fully  shown 

30  and  described  means  for  recording,  repro- 
ducing, transmitting  and  utilizing  various 
pulsations  and  variations  in  soimd,  electric- 
ity, magnetism,  etc. 

In  the  ]")resent  application  I  have  shown 

■35  so  much  of  the  apparatus  as  is  necessary  for 

a  complete  understanding  of  the  invention 

herein  claimed,  reference  being  made  to  said 

co-pending  application  for  further  details. 

Mv  present  invention  relates  particularly 

40  to  the  production  and  utilization  of  alter- 
nating currents  produced  by  variation  in  re- 
sistance of  two  parts  of  a  circuit,  these  parts 
being  preferably  branches  of  the  same  cir- 
cuit.   I  make  use  of  a  pattern  or  record  for 

45  controlling  the  direction  and  character  of 
the  current  flowing  in  the  circuit,  and  thus 
it  is  possible  to  get  anv  desired  wave  form 
and  to  vary  it  as  desired. 

The  novel  features  of  the  invention  will 


be  apparent  from  the  following  description  50 
taken  in  connection  with  the  accompanying 
drawings. 

In  the  drawings :  Figure  1  is  a  view  partly 
broken  awa};'  showing  a  speaking  diaphragm 
carrying  a  shutter,  a  source  of  light  and  a  55 
roller  carrying  a  sensitive  strip  exposed  to 
said  light  through  an  opening  controlled  by 
said  shutter.    Fiff.  2  shows  at  the  left  a  plan 
view  of  the  sensitive  strip  and  rollers  and  at 
right  an  enlarged  plan  view  of  a  portion  of  60 
the   strip   having  the  photographic  record 
thereon.    Fig.  3  shows  two  forms  of  shutter 
mounted  on  cliaphragms  which  may  be  used 
in  carrying  out  mv  invention.     Fig.  4  is  a 
plan  view  of  a  strip  having  thereon  a  sin-   65 
nous  record  produced  by  the  shutter  shown 
in  Fig.  3.    Fig.  5  is  a  vertical  sectional  view 
of  one  ioYxn  of  apparatus  arranQ-ed  for  mak- 
ing the  negative  or  pattern  and  moving  it 
along  by  hand  in  carrving  out  my  invention.  70 
Fig.  6  shows  two  selenium  cells  arranged 
for  exposure  through  a  single  opening  to 
produce  alternating  current.    Fiq.  7  is  simi- 
lar to  Fig.  6  showinsr  the  electrical  connec- 
tions more  clearly.    Fis.  8  is  a  dingrammatic  75 
view  of  a  circuit  and  translating  device  con- 
nected directly  to  the  two  variable  resist- 
ances.   Fig.  9  is  a  diagrammatic  view  of  a 
translating  device  adapted  to  make  a  record 
of  the  pulsations  in  the  circuit.    Fig.  10  is  a  80 
view  similar  to  Fig.  9.  a  circuit  receiving 
induced  current  from  the  controlling  cur- 
rent having  the  variable  resistances.     Fig. 
11  is  a  Anew  of  a  divided  shutter  and  two 
selenium    bars    for   producing    alternating  85 
current.     Fig.  12  shows  a  modified  form  of 
divided  shutter  mounted  as  a  key.    Fig.  13 
is  a  view  of  another  arrangement.    Fig.  14 
shows  a  record  view  made  by  usinsf  one  of 
the  divided  form  of  shutter.     Fiff.  15  shows  90 
a  record  such  as  will  be  produced  by  the  up- 
pe)'  shutter  shown  in  Fig.  3. 

In  carrying  out  the  present  invention  an 
electric  circuit  is  provided  with  means  there- 
in which  react  to  light,  such  as  a  selenium  96 
bar  or  cell  so  that  under  the  influence  of 
varying  liffht  the  current  flowing  in  said 
circuit  will  be  varied.     The  current  thus  va- 
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ried  may  be  conducted  by  wire  to  any  in- 
strument or  place  and  there  converted  into 
sounds  or  utilized  for  any  other  purpose. 
The  light  reaching  the  selenium  cell  may 
5  be  controlled  by  a  pattern  or  record  having 
recorded  thereon  variations  in  light,  and  as 
explained  in  original  application  19,313  that 
pattern  may  be  formed  in  various  ways  to 
represent  various  phenomena,  such  as_  sound 

10  waves,  or  it  may  consist  of  arbitrary  prede- 
termined signals.  It  is  preferably  made 
photographically  and  is  so  arranged  and 
moved  as  to  vary  the  light  reaching  the 
selenium  cell  in  accordance  with  the  forms 

15  on  it.  It  may  be  in  the  shape  of  a  negative 
strip  passing  across  a  slit  or  opening  in  a 
casing,  the  selenium  being  exposed  to  the 
light  passing  through  it  and  through  said 
slit.     When  the  light  is  entirely  cut  off  from 

20  the  selenium,  its  resistance  is  so  great  that 
the  current  is  (or  may  be)  wholly  prevented 
from  passing  through  it.  Thus  the  pattern 
can  produce  intermittent  or  undulating  cur- 
rents corresponding  to  the  curves  or  forms 

25  upon  it.  In  order  to  produce  alternating 
currents,  I  arrange  the  selenium  in  two 
parts  or  sections,  each  section  adapted  to  send 
whatever  current  penetrates  it  through  the 
circuit  in  a  positive  direction.    As  the  pat- 

30  tern  allows  one  section  to  be  exposed  and 
lighted  up,  a  current  will  be  sent  through 
the  circuit  in  one  direction,  and  vice  versa; 
and  in  either  case  the  strength  of  the  cur- 
rent will  be  governed  by  the  amount  of  light 

35  transmitted  by  the  pattern.  Any  desired 
variations  can  thus  be  produced  in  electrical 
currents  by  using  a  suitable  pattern.  These 
currents  cgm  be  utilized  on  the  spot,  or  can 
be  sent  through  the  circuit  to  a  distance,  and, 

40  if  desired,  can  be  there  repeated  and  sent  on 
in  a  manner  well  known  to  electricians,  and 
finally  utilized  in  a  telephone  or  electrical 
receiver  of  any  kind. 

It  will  be  seen  by  reference  to  Fig.  6  that 

45  two  selenium  bars  p  and  p'  are  placed  be- 
hind a  narrow  slit  m  long  enough  to  cover 
the  length  of  the  two  bars  and  each  bar  is 
inclosecT  and  protected  from  all  light  except 
that  which  passes  through  the  slit.     A  rec- 

50  ord  or  negative  strip  P  is  fed  past  the  slit 
m  transversely,  thus  varying  the  light  which 
reaches  the  bars  in  accordance  with  the 
forms  on  it.  Each  bar  has  proper  wires  to 
conduct  the  current  through  it,  which  are 

55  so  connected  up  that  each  bar  directs  the 
current  which  flows  in  it  through  the  line  in 
an  opi")osite  direction,  and  their  resistances 
are  such  that  no  current  (or  a  very  slight 
one)  flows  through  either  of  them  as  long 

60  as  they  are  kept  in  the  dark.  But  immedi- 
ately that  the  negative  strip  admits  light  to 
either  bar,  its  resistance  is  lessened,  and  the 
current  flows  through  that  bar  to  the  line. 
or  to  the  primary  coil  of  an  inductorium 

65  which  sends  the  induced  current  to  line,  or 


to  any  other  device,  as  the  case  may  be, — the 

strength  of  the  current  being  in  proportion 
to  the  length  of  the  bar  thereby  exposed  to 
the  light.  The  electrical  connections  are  as 
more  fully  shoAvn  in  Fig.  7,  or  they  may  be  70 
arranged  in  any  other  suitable  or  well  known 
manner.  The  longer  the  transparent  part 
of  the  strip  or  signal,  the  more  of  the  bar  is 
lighted  up,  and  the  stronger  the  current 
which  flows  through  it.  When  the  ether  75 
bar  is  illuminated,  the  same  effect  is  pro- 
duced, but  the  current  is  sent  through  the 
line  or  circuit  in  the  opposite  direction, — 
all  of  which  will  be  readily  comprehended 
and  effected  by  electricians.  go 

The  arrangement  above  described  may  be 
used  with  proper  patterns  or  negatives  for 
producing  alternating  currents  or  undulat- 
ing currents  of  alternately  opposite  polarity. 
The  tAvo  cells  are  arranged  end  to  end  with  55 
their  approximating  ends  at  the  central  line 
of  the  pattern  strip  so  that  one  cell  or  bar 
is  opposite  one  half  of  the  slit  m  and  the 
other  bar  or  cell  opposite  the  other  half. 
Each  cell  is  arranged  to  send  whatever  cur-  90 
rent  flows  through  it  in  a  direction  opposite 
to  that  of  the  current  from  the  other  cell,  in 
any  well-known  or  suitable  manner  and  each 
may  be  supplied  with  its  current  from  dif- 
ferent ends  or  sections  of  the  same  battery  95 
or  from  separate  batteries,  as  shovrn  in  Figs. 
6  and  7  where  the  two  sections  of  the  se- 
lenium are  inserted  in  derived  circuits  or 
branches  of  the  main  circuit  w  w.  In  either 
case,  the  electric  current  is  arranged  to  flow  10  0 
through  the  selenium  by  proper  conducting 
wires  and  the  varying  quantity  of  light 
which  falls  upon  the  selenium  will  corre- 
spondingly vary  the  current  flowing  through 
it,  as  is  well  known  to  electricians.  105 

In  Fig.  7  P  represents  the  pattern  or 
strip  moving  past  the  slit  m  in  the  parti- 
tions S  and  r  and  r'  represent  the  two  sec- 
tions of  the  slit  with  the  sectional  current- 
controlling  device  arranged  behind  it — each  no 
section  when  lighted  sending  a  current  of 
opposite  polarity  through  the  circuit  E'  rep- 
resents any  suitable  translating  device  for 
utilizing  the  current  transmitted  and  I  rep- 
resents a  source  of  light.  115 

In  Fig.  8  the  two  selenium  bars  p  p'  are 
shown  in  the  branch  circuits  11  and  12  of 
the  main  circuit  13  and  batteries  or  other 
sources  of  electricity  14  and  15  are  placed 
in  the  branch  circuits  so  connected  as  to  120 
tend  to  send  current  in  opposite  directions. 
A  translating  device  T  is  placed  in  the  main 
circuit. 

Fig.  9  shows  a  translating  device  for 
utilizing  the  current  variations  in  the  main  125 
circuit  13  consisting  of  an  electro-magnet 
16  operating  to  vibrate  a  diaphragm  d  car- 
rying a  shutter  h  which  controls  the  passage 
of  light  frrm  a  source  Z  to  a  photo-sensitive 
strip  P  carried  by  the  rollers  K.  130 
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In  Fig.  10  the  circuit  13  controlled  by  the 
selenium  bars  p  p'  induces  current  in  a  sec- 
ond circuit  17  which  has  in  it  a  translating 
device  T. 

Mechanism  which  may  be  used  in  pro- 
ducing the  negatives  or  patterns  used  to 
control  the  light  passing  to  the  two  selenium 
bars  is  shown  in  Figs.  1,  2,  3,  5,  12  and  13 
and  some  of  the  records  produced  are  shown 
in  Figs.  4,  14  and  15.  The  mechanism  will 
be  first  described  with  reference  to  the  pro- 
duction of  soimd  records  or  negatives. 

In  making  the  negatiA'es,  the  sound  to  be 
recorded  is  caused  to  impinge  upon  a  vi- 
brating diaphragm,  which  is  properly 
dampted  and  arranged,  as  will  be  readily 
undej'stood  by  those  versed  in  telephony. 
To  the  center  of  the  diaphragm  d.  Fig.  1, 
is  fixed  a  vertical  screen  or  shutter  s  of 
mica  or  other  light  and  stiff  material  being 
attached  b}'^  its  center  and  the  outer  corners 
rounded  off  a  little  to  prevent  their  contact 
with  the  diaphragm  during  its  backward 
vibrations,  or  to  the  left.  It  projects  out 
at  right  angles  to  the  plane  of  the  dia- 
phragm and  is  made  opaque  to  prevent  the 
passage  of  any  light  through  it.  Fig.  1  is  a 
vertical  plan  view;  <?  is  the  shutter,  d  the 
diaphragm,  ?  is  a  powerful  light  throwing 
a  beam  of  nearly  parallel  rays  across  the 
screen  or  partition  S,  which  has  a  long  nar- 
roAv  slit  VI  in  it,  through  which  the  light 
passes  and  strikes  the  prepared  surface, 
Avhich  in  this  case  is  represented  as  a  strip 
of  sensitized  paper,  fed  at  a  regular  speed 
over  the  rollers  R  R.  As  the  diaphragm 
shutter  s  normality  stands  its  edge  shuts 
the  light  off  from  one  half  of  the  slit  and  in 
vibrating  it  covers  up  more  or  less  of  the 
strip  according  to  the  extent  of  the  vibra- 
tions. The  paper  strip  being  carried  along 
behind  the  slit  7?^,  Fig.  2,  the  edge  of  the 
shutter  will  describe  a  curved  line  at  the 
junction  of  the  part  e' ;  not  acted  upon  by 
the  light,  and  c,  which  is  acted  upon;  and 
by  proper  treatment  the  latter  may  be  dis- 
solved away  or  otherwise  made  transparent 
in  anj^  well  known  way,  as  will  be  at  once 
understood  b}^  photographers. 

If,  instead  of  an  opaque  shutter  on  the 
diaphragm,  there  is  left  a  vertical  transpar- 
ent strip  across  said  shutter,  the  light  Avill 
reach  the  paper  strip  behind  the  screen  only 
through  the  intersection  of  the  two  slits  in 
55  front  of  it,  forming  merely  a  square  spot 
of  light,  as  shown  by  Fig.  3  at  the  intersec- 
tion of  the  two  slits  n  and  m.  The  vertical 
slit  on  the  mica  should  make  the  light  beam 
of  about  the  same  width  as  the  stationary 
60  horizontal  slit  in  the  screen.  As  the  dia- 
johragm  vibrates  and  the  paper  is  moved 
along,  we  produce  (after  dissolving  out  the 
parts  exposed  to  light,  blacking  the  rest, 
soaking  in  oil  or  otherwise  rendering  it 
eS  transparent)    a  narrow,  transparent  curve 
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on  the  paper  strip,  as  represented  in  Fig.  4. 
Instead  of  the  vertical  strip,  we  may  use  a 
transparent  spot  at  the  point  which  will 
fall  on  the  center  of  the  stationary  slit  when 
the  diaphragm  is  still,  as  seen  at  n  on  the 
upper  shutter  shown  in  Fig.  3.  This  also 
mal>res  a  negative  strip,  like  Fig.  4. 

Fig.  5  illustrates  an  apparatus,  which  may 
be  used  in  making  the  negative  or  record 
strip,  and  in  the  particular  form  shown  the 
light  reaching  the  strip  is  controlled  by 
sound  pulsations.  It  will  be  understood, 
however,  that  a  similar  structural  arrange- 
ment may  be  used  in  making  records  by 
manual  control  of  the  light.  At  A  is  a  roll 
of  the  prepared  negative  strip  wound  upon 
a  bobbin  which  is  mou.nted  in  journal  bear- 
ings in  any  convenient  way.  This  strip 
may  be  of  any  suitable  thin  and  flexible 
material  which  may  be  strong  fine  paper,  but 
what  is  known  as  paper  parchment  is  pre- 
ferred, although  many  other  substances  may 
be  used.  It  should  be  covered  with  a  thin 
film  made  very  sensitive  to  light  b}^  any  of 
the  instantaneous  processes  employed  in 
photography,  although  a  dry  process  will 
be  most  convenient  with  this  form  of  nega- 
tive. After  being  properly  coated  and  sen- 
sitized, it  should  be  carefully  dried,  rolled 
up,  and  protected  from  light  or  damp  until 
ready  to  use  it.  It  may  be  thus  coated  and 
sensitized  either  before  or  after  being  cut 
up  into  strips  of  width  suitable  for  use,  but 
in  the  latter  case,  care  must  be  taken  in  the 
cutting  not  to  disturb  the  adhesion  of  the 
film  to  the  strip.  A  suitable  width  is  \  or 
f  inch  and  the  length  will,  of  course,  be  gov- 
erned by  convenience  or  the  choice  of  the 
operator. 

The  roll  A  is  free  to  turn,  being  held  only 
by  the  spring  1  pressing  upon  it  sufficiently 
to  prevent  it  from  tiirning  faster  than  the 
strip  is  needed.  From  A  the  strip  passes 
over  the  flanged  rollers  R  R,  Figs.  1,  2  and 
.5;  at  R'  is  a  rubber- faced  roller  which 
presses  the  paper  strip  between  itself  and  R 
tightly  enough  to  prevent  the  slipping  of 
the  strip.  It  also  fits  between  the  flanges  of 
the  roller  enough  to  carry  that  along  Avith  it. 
If  desired,  it  can  also  press  lightly  on  the 
roller  A'  to  assist  in  rewinding  the  strip 
upon  it.  To  this  roller  can  be  applied  the 
power  which  feeds  the  strip  along  before  the 
slit  m  in  the  screen  or  partition  S.  For  ex- 
periment or  common  telegraphic  purposes  a 
crank  may  be  attached  to  the  roller  R'  or  R, 
as  shown  in  Fig.  5,  or  the  strip  may  be 
otherwise  fed  by  hand.  But  when  accuracy 
is  required,  some  motor  should  be  employed 
which  will  give  the  negative  a  perfectly 
uniform  and  known  rate  of  speed.  These 
are  not  new  and  need  not  be  described,  as 
they  form  no  part  of  my  invention.  The 
motor  may  be  attached  to  or  contained  in 
the  box  or   frame   of  the  phonograph  pr 
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otherwise  connected  as  preferred.  The 
strip  being  thus  fed  along  at  a  uniform 
speed  it  is  wound  upon  a  second  roller  A'  or 
may  simply  be  fed  loosely  into  the  bottom 
5  of  the  box  or  case  of  the  phonograph  after 
exposure  to  the  varying  light.  It  will  now 
I'emain  unchanged  if  kept  from  light  and 
damp,  for  days  or  even  weeks,  or,  on  the 
other  hand,  it  may  be  at  once  developed,  in- 

10  tensified,  fixed,  or  otherwise  treated  to  ren- 
der the  image  permanent, — according  to 
the  process  employed  or  the  effect  desired. 
All  of  which  will  be  at  once  understood  by 
those  versed  in  photography,  vs'ho  will  be 

IB  enabled  from  the  foregoing  description  to 
readily  make  a  negative  strip  having  the 
characteristics  required  and  will  probably 
prefer  the  gelatino-bromid  process.  If  the 
paper  seems  to  have  a  greasy  nature,  it  may, 

20  before  applying  bromid  emulsion,  be  coat- 
ed with  four  per  cent,  solution  of  white  of 
egg  to  Avhich  sufficient  chrome-alum  has 
been  added  to  give  it  a  slight  bluish  tinge. 
This   will    insure   the    film    adhering   per- 

25  fectly.  But  it  will  seldom  be  required  if  a 
good  quality  of  paper  or  parchment  is  used. 
These  strips  being  fixed,  they  may  be  treated 
and  used  in  different  ways.  The  parts  acted 
upon  by  light  may  be  made  transparent  and 

80  the  rest  blacked  and  rendered  more  opaque 
and  the  strip  used  by  transmitting  light 
through  it;  or  the  strip  may  be  left  opaque 
and  used  by  reflected  light — in  which  case 
the  parts  acted  upon  by  light  should  be 

35  made  as  white  or  brilliant,  and  those  not 
acted  upon  as  black  and  absorbent  of  light 
as  possible,  all  of  Avhich  can  be  done  by  any 
one  out  of  many  well  known  ways,  and  de- 
tailed directions  are  not  necessary.     For  ex- 

40  ample,  a  strip  to  be  used  by  transmitted 
light  may  have  the  dark  parts  blacked  with 
carbon-ink,  flexible  black  varnish,  or  other- 
wise, and  the  lights  rendered  transparent  by 
dipping  in  castor  oil  thinned  with  absolute 

45  alcohol. 

The  finished  strip  being  again  woxind upon 
the  wheel  or  roller  A  and  properly  arranged 
in  the  phonograph,  we  can  reproduce  the 
original  variations  in  the  first  beam  of  light 

SO  in  another  beam  of  light,  by  feeding  the 
strip  before  the  slit  m  at  the  same  speed  as 
when  makins:  the  negative  and  throAving  the 
beam  of  light  through  it  as  it  passes  the 
slit.    To  do  this,  the  diaphragm  d  Avith  its 

S^  shutter  is  removed — the  upright  frame 
which  holds  it  being  arranged  to  slide  on  _a 
foot-piece  Avhich  fits  in  grooves  so  that  it 
may  be  slid  into  its  place  for  use.  or  moved 
bnck  out  of  the  way,  as  desired.    The  square 

**^  chamber  Avhich  contained  the  diaphragm  is 
noAv  empty  or  free  and  allows  the  light  I 
to  shine  unobstructed  across  it  to  and 
through  the  slit  m.  onto  and  through  the 
stri])  which  is  rapidly  fed  before  it,  Avhereby 

*^  the  light  which  passes  through  the  strip  is 


varied  in  precisely  the  same  manner  as  the 
original  beam  of  light  was  varied  by  the 
shutter  on  the  diaphragm  <Z,  i.  e.,  the  greater 
the  proportion  of  the  strip  which  is  trans- 
parent, the  longer  the  beam  of  light  which  ^q 
is  passed  through  it,  and  vice  versa  (see  Fig. 
2 ) .  This  light  can  nov/  be  used  to  produce 
corresponding  variations  or  pulsations  in 
sound,  electric  currents,  magnetic  attrac- 
tions, etc.,  as  desired.  75 

By  arranging  the  diaphragm  d  or  its  shut- 
ter s  to  be  operated  manually,  feeding  the 
strip  slowly  and  vibrating  the  shutter  in  a 
manner  similar  to  that  used  in  sending  Morse 
signals  the  result  would  be  a  strip  with  trans-  gQ 
parent  lines  across  it.  The  shutter  can, 
of  course,  be  actually  arranged  on  a  sort  of 
key  and  be  vibrated  manually  before  the  slit 
m  to  intercept  the  light  properly.  Fig.  11 
shoAvs  this  device  adapted  for  producing  al-  35 
ternating  currents.  The  parts  s  and  s'  are 
opaque,  the  rest  of  the  shutter  transparent. 
The  black  bodies  r  and  r'  represent  the  two 
sections  of  the  slit  m  which  are  normally 
coA^ered  or  protected  by  the  opaque  portions  90 
s  and  s'.  But  when  the  key  K  is  operated 
to  move  the  shutter  to  the  right  it  uncovers 
the  section  r,  and  vice  versa,  thus  producing 
the  pattern  precisely  as  already  described, 
only  it  is  noAV  done  manually  instead  of  95 
automatically.  By  arranging  the  shutter 
like  Figs.  3  and  13,  to  be  moA^ed  in  both  di- 
rections from  the  center  and  to  different  dis- 
tances for  the  different  letters  or  signals,  a 
strip  like  Fig.  14  Avould  be  made.  Fig.  13  100 
shows  the  ke}^  or  lever  K  for  moving  the 
shutter,  the  proper  distances  being  indicated 
by  the  scale  ^f.  The  springs  y  %j  keep  it 
normally  in  its  central  position  and  Avhen 
moA-ed  to  either  side  it  uncovers  one  of  the  105 
sections  of  the  slit  m  precisely  as  described 
for  Fig.  12  and  the  further  the  key  is  turned 
on  its  central  pivot  the  more  of  the  slits  or 
openings  are  uncovered  by  the  shutter  and 
the  greater  the  length  of  the  beam  of  light  110 
allowed  to  pass  through  to  the  sensitive  sur- 
faces behind  the  slit.  Or  the  pattern  strip 
could  be  punched  out  or  otherAvise  produced 
by  hand  in  the  manner  now  practised  for 
automatic  telegraphing.  Such  a  strip  pre-  115 
pared  in  either  way  can  then  be  run  through 
the  instrument  at  almost  unlimited  speed 
and  the  signals  will  be  perfectly  produced 
Iby  the  light  being  varied  during  its  passage 
through  the  strip  and  then  falling  on  two  120 
selenium  bars  or  strips  or  other  current- 
controlling  devices  arranged  behind  the  slit 
m,  producing  correspondingly  varying  cur- 
rents, which  are  then  sent  over  the  line  or 
other  currents  induced  by  them  sent  instead  125 
to  another  phonograph  or  to  one  of  my  tele- 
phones or  other  apparatus,  as  shown  at  EZ 
in  Fig.  7,  Avhere  P  is  the  pattern  or  strip 
moA'ing  past  the  slit  m  in  the  partitions,  S, 
and  r  and  r'  represent  the  two  sections  of  130 
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the  slit  with  the  sectional  cnrrent-controlling 
device  arranged  behind  it — each  section, 
when  lighted,  sending  a  current  of  opposite 
polarity  through  the  circuit. 
5  A  pattern  like  that  shown  in  Fig.  i  and 
also  one  like  that  shown  in  Fig.  15  can  be 
made  by  the  use  of  a  shutter  like  that  shown 
in  Fig.  3  where  a  single  spot  of  light  passes 
to  the  negative  and  is  vibrated  laterally  as 

10  the  strip  moves. 

A  strip  or  pattern  like  that  shown  in 
Fig.  14  will  produce  an  alternating  current 
whose  changes  of  strength  and  polarity 
will  be  sudden   or  instantaneous  for  each 

15  section  of  the  cell  will  be  at  once  lighted  for 
the  whole  length  of  the  signal  or  form  on 
the  strip  then  as  suddenly  shut  off  from  all 
light,  and  the  other  cell  or  section  will  be 
lighted  and  operated  by  the  form  on  the 

20  opposite  half  of  the  pattern  strip.  A  pat- 
tern like  Figs.  2,  4  and  15,  however,  pro- 
duces the  changes  of  strength  and  polarity 
gradually.  When  designed  to  be  used  with 
a  divisional  selenium  cell,  they  should,  of 

25  course,  be  made  hj  a  divisional  shutter  on 
the  diaphragm,  as  shown  in  Fig.  12.  In 
using  such  a  shutter  to  produce  negatives,  it 
should  be  arranged  so  that  the  central  ver- 
tical line  or  division  of  the  shutter  will  fall 

30  on  the  central  line  of  the  slit  m,  which  should 
also  be  made  preferably  in  two  parts  in 
different  planes,  as  shown  by  the  position 
of  r  and  r'  in  Figs.  12  or  13.  When  arranged 
as  in  Fig.  12,  the  opaque  part  s  of  the  shut- 

35  ter  stands  between  the  light  and  the  part  r' 
of  the  slit  and  s'  covers  up  the  slit  r,  as  will 
be  understood  from  Fig.  13,  where  the  parts 
are  so  arranged.  Now,  when  the  shutter 
vibrates  to  the  right,  s'  uncovers  more  or^ 

40  less  of  slit  r,  and  when  moving  to  the  left," 
the  part  r'  of  the  slit  is  similarly  exposed  by 
the  removal   of   s.     The   sensitive   surface 
being  fed  down  past  the  slit,  a  pattern  is 
produced  like  Fig.  2  but  with  the  two  halves 

45  independent,  and  possibly,  dissimilar, — each 
corresponding  to  the  movements  of  its  own 
half  of  the  shutter.  By  now  moving  this 
pattern  (when  finished)  past  the  slit  again 
after  arranging  a  sectional  selenium  cell  be- 

50  hind  it  with  each  section  of  the  selenium  be- 
hind the  corresponding  section  of  the  cell 
(and  the  shutter  being  now  moved  back  out 
of  the  way)  we  shall  produce  alternating 
currents  whose  variations  in  strength  and 

55  polarity  will  correspond  to  the  original 
vibrations  of  the  shutter  and,  therefore,  of 
the  force  which  moved  it — the  principle  in- 
volved in  m.aking  and  using  the  pattern  be- 
ing precisely  the  same  as  already  described. 

^0  Having  thus  described  the  invention  what 
is  claimed  is : 

1.  The  combination  with  two  sources  of 
electricity  and  a  circuit  connected  thereto, 
branch  conductors  in  said  circuit,  each  hav- 

®5  ing  one  of  said  sources  oppositely  connected 


therein,  and  a  conductor  the  resistance  of 
which  is  affected  by  light  included  in  each 
branch  circuit. 

2.  The  combination  with  two  sources  of 
electricit}'^  and  a  circuit  connected  thereto,  »q 
branch  conductors  in  said  circuit,  each  hav- 
ing one  of  said  sources  oppositely  connected 
therein,   each   branch   conductor   including 

a  selenium  cell. 

3.  The  combination  with  a  source  of  elec-  75 
tricity  and  a  circuit  connected  thereto,  two 
branch  conductors  in  said  circuit  each  in- 
cluding an  oppositely  connected  section  of 
said  source  of  electricity  and  a  conductor 
the  resistance  of  v^'hich  is  affected  by  light,  gg, 
and  a  translating  device  affected  by  the  rela- 
tive currents  flowing  in  said  branch  con- 
ductors. 

4.  The  combination  with  a  source  of  elec- 
tricity and  a  circuit  connected  thereto,  of  55 
branch  conductors  in  said  circuit  each  in- 
cluding an  oppositely  connected  section  of 
said  source  of  electricity  and  a  selenium  sec- 
tion, said  selenium  sections  being  adjacently 
mounted,  and  means  for  supplying  variable  90 
light  to  said  selenium  sections. 

5.  The  combination  with  sources  of  elec- 
tricity and  a  circuit  associated  therewith,  of 
branch  circuits  connecting  opposite  poles  of 
said  sources  of  electricity  to  one  terminal  of  95 
said  circuit,  a  selenium  conductor  in  each 
branch  circuit,  and  means  for  supplying 
varying  light  to  said  selenium  conductors. 

6.  The  combination  with  sources  of  elec- 
tricity and  a  circuit  associated  therewith,  of  100 
branch  circuits  connecting  opposite  poles  of 
said  sources  of  electricity  to  one  terminal 

of  said  circuit,  a  selenium  conductor  in  each 
branch  circuit,  and  means  for  supplying 
varying  light  to  said  selenium  conductors  io5 
increasing  and  diminishing  alternately  and 
reciprocally  to  impress  upon  said  circuit  an 
alternating  current. 

7.  The  combination  with  sources  of  elec- 
tricity and  a  circuit  associated  therewith,  of  11c 
branch   circuits   connecting   opposite   poles 

of  said  sources  of  electricity  to  one  termi- 
nal of  said  circuit,  a  conductor  the  resistance 
of  which  is  affected  by  light  in  each  branch 
circuit,  a  source  of  light,  and  a  movable  115 
record  constructed  to  control  and  vary  the 
rays  from  said  light  supplied  to  said  con- 
ductors to  vary  the  amount  and  direction  of 
current  impressed  upon  said  circuit. 

8.  The  combination  with  a  source  of  elec-  120 
tricity  and  a  circuit  associated  therewith,  of 
branch  circuits  connecting  opposite  poles  of 
said  source  of  electricity  to  one  terminal  of 
said  circuit,  adjacently  located  selenium 
conductors  in  said  branch  circuits,  a  source  126 
of  light,  and  a  movable  record  translucent 

in  degrees  to  control  the  degree  and  alterna- 
tion of  light  admission  to  said  selenium  con- 
ductors. 

9.  The  combination  with  a  source  of  elec-  130 
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tricity  and  a  circuit  associated  therewith,  of 
branch  circuits  connecting  opposite  poles  of 
said  source  of  electricity  to  one  terminal  of 
said  circuit,  adjacently  located  selenium  con- 
5  ductors  in  said  branch  circuits,  a  source  of 
light,  and  a  record  translucent  in  degrees 
upon  successive  portions  and  movable  before 
said  selenium  conductors  to  vary  and  cut  off 
the  light  with  respect  to  each  selenium  con- 
ic ductor  alternately. 

10.  The  combination  with  an  electric  cir- 
cuit, of  two  selenium  cells  adjacent  to  each 
other  and  each  connected  with  said  circuit 
and  a  source  of  electricity  arranged  to  direct 
15  current  in  said  circuit  in  opposite  directions, 


means  for  excluding  light  from  said  cells 
except  on  one  face,  an  elongated  flexible  rec- 
ord strip  having  successive  portions  trans- 
lucent in  degrees  and  movable  across  said 
face  with  part  overlapping  each  cell,  and  20 
means  for  passing  light  through  said  strip 
to  said  cells  modified  by  said  record  strip. 

In  testimony  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

JOSEPHINE  H.  FRITTS, 
AdiTninistratrix  of  the  estate  of  Charles  Ed- 
gar Fritts,  deceased. 
Witnesses : 

Geokge  L.  Gibbs, 
Fbances  E.  Fbitts. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents, 

Washington,  S.  C." 
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Specification  of  Letters  Patent.         Patented  Jan.  30,  1917. 

AppUcation  filed  July  1, 1912.     Serial  No.  706,887. 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  Isidor  Kitsee,  a  citi- 
zen of  the  United  States,  residing  in  the 
city  of  Philadelphia,  county  of  Philadel- 
g  phia,  and  State  of  Pennsylvania,  have  in- 
vented a  new  and  useful  Synchronous 
Phonograph  and  Kinetograph,  of  which  the 
following  is  a  specification. 
My    invention    relates    to    synchronous 

jQ  phonograph  and  kinetograph  mechanisms, 
that  is,  moving  picture  mechanism  and 
phonograph  mechanism  operating  in  syn- 
chronism or  step  with  each  other  so  that  the 
movements  of   pictures   or   objects   in   the 

ig  moving  pictures  shall  be  accompanied  with 

exactness  by   the   reproduction    of    sounds 

which  originate  with  the  same  movements 

of  objects  or  figures. 

My    invention    resides    in    synchronous 

20  phonograph  and  kinetograph  mechanisms 
in  which  a  pneumatic  controlling  or  motive 
device  is  employed  for  controlling  or  driv- 
ing, by  preference,  the  kinetograph  mecha- 
nism, such  control  or  motive  device  being 

25  controlled  by  the  other  of  the  mechanisms, 
by  preference,  the  phonograph. 

The  pneumatic  control  or  motive  device 
is  characterized  by  construction  affording 
substantially  dead  points  beyond  which  a 

30  motive  fluid,  preferably  air,  cannot  actuate 
the  individual  part  with  which  it  cooperates, 
so  that  the  control  device  or  motive  device 
as  a  whole  cannot  run  ahead  of  or  lag  be- 
hind the  other  mechanism,  as  the  phono- 

35  graph.  ,  ,  .  . 

In  one  of  the  forms  my  invention  may 
take,  a  plurality  of  reciprocating  pneumatic 
engines  are  employed,  the  admission  of  the 
power  fluid  or  air  to  the  different  cylinders 

40  being  controlled  by  electro-magnetically  ac- 
tuated valves,  the  electro-magnetic  actuat- 
ing means  being  in  turn  controlled  by  a 
commutator  driven  or  movable  in  definite 
relation  with  a  sound  record  of  a  phono- 

45  graph. 

For  an  illustration  of  one  of  the  forms 

my  invention  may  take  reference  is  to  be 

had  to  the  accompanying  drawings,  in  which : 

Figure  1  is  a  side  elevational  view  of  the 

50  pneumatic  control  or  motive  device.     Fig. 

2  is  a  bottom  plan  view  of  the  same.    Fig. 

3  is  a  rear  elevational  view  of  the  same.  Fig. 

4  is  a  front  view  of  the  support  for  the 
cylinders.    Fig.  5  is  a  sectional  view  through 

55  a  cylinder  valve  and  valve  magnet,  show- 


ing the  valve  in  the  closed  position.  Fig.  6 
is  a  sectional  view,  similar  to  Fig.  5,  show- 
ing the  valve  in  the  open  position.  Fig.  7 
comprises  a  perspective  view  and  a  longi- 
tudinal sectional  view,  partly  in  elevation,  qq 
of  the  movable  member  of  the  valve.  Fig. 
8  is  a  diagrammatic  view  illustrating  the 
one  form  the  electrical  control  circuits  may 
take.  Fig.  9  is  an  assembly  view,  partially 
diagrammatic,  showing  the  kinetograph  55 
control  led  by  the  phonograph. 

Referring  first  to  Fig.  9,  1  is  a  table  or 
support,  provided  with  legs  2,  upon  which 
is  supported  the  kinematograph  mechanism, 
comprising  kinetograph  K  and  lantern  L,  as  70 
illustrated,  for  example,  in  my  application 
Serial  No.  696,995,  filed  May  13,  1912.  A 
sprocket  chain  or  other  driving  means  3  ex- 
tends through  the  table  1  and  drives  the 
kinetograph  mechanism,  as  for  example,  in  75 
said  prior  application.  The  sprocket  chain 
3  passes  over  the  sprocket  wheel  4  secured 
upon  the  crank  shaft  5  having  the  bearings 
6  held  by  bolts  7  to  the  bed  plate  8  of  the 
control  or  motive  device,  the  bed  plate  8  hav-  go 
ing  the  lugs  9  secured  to  the  table  1  by  bolts 
10.  The  snpj)ort  11  for  the  cylinders  of  the 
control  or  motive  device  is  secured  to  the 
bed  plate  1  by  the  bolts  12.  The  cylinder 
support  11  has  a  screw  threaded  opening  13  85 
for  each  cylinder  of  the  control  or  motive 
device.  Four  cylinders  14,  15,  16  and  17 
are  screw  threaded  into  these  openings  13, 
the  member  11  forming  the  heads  of  all  the 
cylinders.  Each  cylinder  is  provided  with  90 
a  piston  18  to  which  there  is  pivoted  at  19 
a  connecting  rod  20  having  at  its  other  end 
a  bearing  21  embracing  a  crank  pin  22,  there 
being  a  crank  23  on  the  shaft  5  for  each 
crank  pin.  The  crank  pins  are  set,  in  the  ex-  95 
ample  illustrated,  at  90°  with  respect  to 
each  other. 

Secured  air  tight  to  the  rear  of  the  cyl- 
inder support  11  by  screws  24^  is  a  manifold 
24  receiving  at  25  the  pipe  26  leading  to  a  100 
source  or  reservoir  of  air  pressure  or  to  a 
source  or  reservoir  of  any  other  suitable  gas 
or  motive  fluid,  as  for  example  carbon-dioxid 
or  the  like  compressed  in  a  tank.  For  each 
cylinder  there  is  a  port  or  passage  27  com-  105 
mimicating  with  the  manifold  24.  Associ- 
ated with  the  port  27  is  a  cylinder  port  27*^ 
and  a  valve  seat  28  against  which  is  adapted 
to  be  seated  the  valve  29  attached  to  or 
forming  part  of  the  iron  core  or  armature  iic 
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30  of  a  solenoid  or  electro-magnet  whose 
winding  is  31,  secured  to  the  under  side  of 
the  cylinder  support  11,  as  illustrated  in 
Fig.  5.  For  each  of  the  other  cylinders  there 
g  is  provided  a  similar  valve  mechanism  and 
solenoid,  the  other  solenoids  being  indicated 
at  32,  33  and  34. 

Communicating  with  the  interior  of  each 
cylinder  is  a  port  35,  and  associated  with 

20  each  exhaust  port  35  is  a  second  exhaust 
port  36  communidating  with  the  outer  atmos- 
phere. In  the  core  30  is  a  diagonally  dis- 
posed passage  37  which  brings  the  ports  35 
and  36  into  communication  with  each  other 

15  when  the  valve  is  seated  as  shown  in  Fig.  5. 
To  prevent  rotation  of  the  core  30,  there  is 
secured  thereto  a  pin  38  movable  in  the  ver- 
tical slot  39  in  the  member  11.  The  core  30 
is  provided  with  passages  40  and  41,  the 

20  former  extending  entirely  through  the  mem- 
ber 30,  and  the  latter  communicating  with 
the  passage  37.  These  passages  are  pro- 
vided to  allow  the  motive  fluid  or  gas  to  sur- 
round the  stem  30,  to  prevent  excess  of  pres- 

25  sure  thereon  in  any  direction,  thereby  mak- 
ing the  valve  what  is  known  as  a  balanced 
valve.  The  core  or  stem  30  is  normally  held 
up  so  that  the  valve  29  is  seated  against  the 
seat  28  by  the  spring  42.    Inasmuch  as  the 

30  stroke  or  movement  of  the  member  30  need 
not  be  great,  each  solenoid  is  provided  Avith 
the  stationary  magnetizable  core  43,  upon 
which  the  spring  42  rests,  the  part  43  ex- 
tending, with  smallfer  diameter  toward  the 

35  core  30,  the  spring  42  surrounding  this  part 
of  reduced  diameter. 

Referring  now  to  Fig.  8,  the  four  solenoid 
windings  are  indicated  at  31,  32,  33  and  34. 
Each  has  a  terminal  connected  to  the  con- 

40  ductor  44  connecting  to  one  tferminal  of  a 
source  of  current  45  whose  other  terminal  is 
connected  with  commutator  brush  46  bearing 
upon  the  circumferentially  continuous  com- 
mutator ring  or  contact  47  with  which  the 

45  commutator  contacts  48,  49,  50  and  51  are 

¥ermTanently  in  electrical  communication, 
he  contacts  48,  49,  50  and  51  are  spaced 
around  the  commutator  so  that  only  one  of 
them  is  in  circuit  at  a  time.    The  other  ter- 

50  minal  of  winding  31  connects  through  con- 
ductbr  52  with  brush  53  adapted  to  engage 
commutator  contact  48;  the  other  terminal 
of'  winding  32  communicates  through  con- 
ductor 54  with  bnish  55  adapted  to  engage 

55  contact  49;  the  other  terminal  of  winding  33 
communicates  through  conductor  56  with 
brush  57  adapted  to  come  into  engagement 
with  contact  50;  and  the  remaining  termi- 
nal of  winding  34  communicates  through 

C9  conductor  58  with  brush  69  adapted  to  en- 
gage contact  51. 

Inasmuch  as  the  phonograph  and  kineto- 
graph  are  generally  separated  from  each 
other  a  considerable  distance,  the  conduc- 

Gj  tors  52,  54,  56,  and  58  and'44  extend  from  the 


phonograph  to  the  kinetograph,  and  may  be 
disposed  in  a  cable  if  desired. 

The  commutator  is  shown  in  Fig.  8  as 
developed,  or  rolled  out  into  a  plane  for  the 
sake  of  clearness.  In  actual  construction 
however  the  contacts  47,  48,  49,  50  and  51 
are  disposed  upon  a  suitable  cylinder  or 
support  C  of  insulating  material  secured 
upon  shaft  65  dxiven  by  or  in  definite  rela- 
tion with  the  sound  record  R  of  the  phono- 
graph, as  by  belt  or  chain  66  driven  by 
shaft  67  of  the  phonograph. 

The  conductors  44,  52,  54,  56  and  58  lead 
to  binding  posts  60  which  may  be  disposed, 
as  indicated  in  Fig.  9,  upon  the  table  1  by 
securing  them  to  the  insulating  member  61 
which  is  itself  secured  to  the  table  1. 

The  operation  is  as  follows:  When  the 
sound  record  R  is  in  motion,  the  commu- 
tator C  moves  in  definite  relation  therewith. 
First,  for  example,  solenoid  winding  31  is 
energized  by  current  flowing  from  source 
45  through  brush  46,  contact  47,  to  contact 
48,  through  brush  53,  conductor  52,  winding 
31,  to  conductor  44.  The  solenoid  31  being 
now  energized,  it  attracts  its  core  30  down- 
wardly and  removes  valve  29  from  seat  28, 
allowing  pressure  to  be  exerted  behind  the 
piston  18,  the  air  behind  the  piston  18  dur- 
ing previous  operation  having  been  exhaust- 
ed through  port  35,  passage  37,  and  port  36 
to  the  outer  atmosphere.  Due  to  the  exer- 
tion of  air  or  other  pressure  back  of  piston 
18,  it  moves  toward  the  right,  Fig.  5,  driv- 
ing connecting  rod  20  and'  its  associated 
crank,  giving  to  the  shaft  5  a  partial  rota- 
tion which  is  communicated  to  the  kineto- 
graph driving  chain  3  through  sprocket 
wheel  4.  As  contact'  48  separates  fl-orti 
brush  53,  contact  49  comes  intb  engagement 
with  brush  55,  causing  energization  of  sole- 
noid 32  whereupon  the  associated  valve  ad- 
mits pressure  back  of  the  piston  of  cylinder 
15  which  gives  a  further  impulse  to  the 
shaft  5.  And  upon  deenergization  of  sole- 
noid 31,  spring  42  returns  valve  29  to  its 
seat,  cutting  off  air  suppty  to  cylinder  14 
and  exhausting  the  air  back  of  piston  18. 
And  so  on  in  succession  the  different  sole- 
noids are  energized  in  succession  with  the 
resultant  admission  of  pressure  to  and  ex- 
haustion from  the  different  cylinders  ih  suc- 
cession, producing  rotation  of  shaft  5, 
sprocket  wheel  4  and  movement  of  chain  3 
to  drive  the  kinetograph  mechanism.  In 
consequence  the  kinetograph  mechanism  is 
driven  or  controlled  in  synchronism  with 
the  sound  record  so  that  the  proper  move- 
ment of  the  figures  or  objects  in  the  moving 
pictures  accompanying  the  sounds  origi- 
nally produced  in  accompaniment  with  such 
movements.  And  from  the  character  of  the 
control  or  motive  device  it  is  apparent  that 
it  cannot  run  any  faster  than  allowed  by 
the  commutator,  and  therefore  by  the  sound 
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record,  and  that  it  cannot  lag  behind  the 
commutator  or  sound  record  in  its  move- 
ment. 
Wliile  I  have  illustrated  electro-magneti- 
5  cally  controlled  valves,  it  is  to  be  under- 
stood that  the  valves  may  be  controlled  by 
any  other  means  controlled  by  the  sound 
record;  the  valves  may  be  controlled  pneu- 
matically by   air  or   other  medium  under 

10  pressure  controlled  in  turn  by  small  pilot 
valves  actuated  in  succession  in  definite  re- 
lation   with   the   movement    of   the    sound 
record. 
What  I  claim  is: 

15  1.  The  combination  of  a  sound  machine,  a 
pneumatic  engine  and  a  picture  machine 
adapted  to  be  driven  by  said  engine  of  elec- 
tro-magnetic valve  mechanism  controlling 
said  engine,  said  mechanism  controlled  by 

20  said  sound  machine. 

2.  The  combination  with  a  kinetograph 
and  a  sound  producing  machine,  of  pneu- 
matic means  driving  said  kinetograph,  elec- 
tro-magnetic valve   mechanism   controlling 

25  said  pneumatic  means,  said  valve  mechanism 
controlled  by  said  sound  producing  machine. 

3.  The  combination  with  a  kinetograph 
and  a  sound  record,  of  pneumatic  means 
driving  one  of  them,  valve  mechanism  con- 

30  trolling  said  pneumatic  means,  electro- 
magnetic means  controlling  said  valve  mech- 
anism, and  switching  mechanism  controlled 
by  the  other  of  them  controlling  said  elec- 
tro-magnetic means. 

35  4.  The  combination  with  a  kinetograph 
and  sound  record,  of  a  plurality  of  pneu- 
matic engines  controlling  the  movement  of 
one  of  them,  valve  mechanism  controlling 
said  engines,   electro-magnetic  means  con- 

40  trolling  said  valve  mechanism,  and  switch- 
ing mechanism  controlled  by  the  other  of 
them  controlling  said  electro  -  magnetic 
means. 

5.  The  combination  with  a  kinetograph 
45  and  sound  record,  of  reciprocating  pneu- 
matic engines  controlling  the  movement  of 
one  of  them,  valve  mechanism  controlling 
said  engines,  electro-magnetic  means  con- 
trolling said  valve  mechanism,  and  switch- 

50  ing  mechanism  controlled  by  the  other  of 
them  controlling  said  electro  -  magnetic 
means. 

6.  The  combination  with  a  kinetograph 
and  sound  record,  of  a  plurality  of  recipro- 

55  eating  pneumatic  engines  controlling  the 
movement  of  one  of  them,  a  valve  for  each 


engine,  electro-magnetic  means  controlling 
each  valve,  and  a  commutator  moving  in 
definite  relation  with  the  other  of  them  con- 
trolling said  electro-magnetic  means.  60 

7.  The  combination  with  a  Idnetograph  and 
sound  record,  a  plurality  of  reciprocating 
pneumatic  engines  controlling  the  movement 
of  one  of  them,  admission  and  exhaust  valves 
for  each  of  said  engines,  an  electro-magnet  65 
controlling  said  admission  and  exhaust 
valves,  and  a  commutator  moving  in  definite 
relation  with  the  other  of  them  controlling 
said  electro-magnets. 

8.  The  combination  with  a  kinetograph  70 
and  soimd  record  of  means  to  synchronize 
the  movements  of  both  of  them,  said  means 
comprising  a  pneumatic  engine  and  electro- 
magnetic controlled  valves  for  same  and  op- 
erated by  said  sound  record.  7  5 

9.  The  combination  with  a  kinetograph 
and  sound  record,  of  a  plurality  of  pneu- 
matic engines  controlling  the  movement  of 
said  kinetograph,  each  engine  having  dead 
centers,  the  dead  centers  of  the  different  en-  80 
gines  occurring  at  different  times,  a  valve 
controlling  each  engine,  and  electro-mag- 
netic means  controlled  by  said  sound  record 
controlling  said  valves  in  succession. 

10.  The  combination  with  a  kinetograph  85 
and  sound  record,  of  a  plurality  of  pneu- 
matic engines  controlling  the  movement  of 
one  of  them,  each  engine  having  a  dead  cen- 
ter, the  dead  center  of  the  different  engines 
occurring  at  different  times,  a  valve  for  each  90 
engine,  an  electro-magnet  controlling  each 
valve,  and  a  commutator  controlled  by  the 
other  of  them  controlling  said  electro-mag- 
nets in  succession. 

11.  The  combination  with  a  kinetograph  95 
and  sound  record,  of  a  plurality  of  pneu- 
matic   pressure    devices    for    moving    said 
kinetograph,  each  pneumatic  device  capable 

of  definitely  limited  movement  only,  electro- 
magnetic means  controlling  energization  of  100 
each  of  said  pneumatic  devices,  and  a  com- 
mutator moving  in  definite  relation  with 
said  sound  record  controlling  said,  electro- 
magnetic means  in  succession. 

In  testimony  whereof  I  have  hereimto  af-  105 
fixed  my  signature  in  the  presence  of  the  two 
subscribing  witnesses. 

ISIDOE  KITSEE. 

Witnesses : 

Eleanor  T.  McCall, 
Beatrice  Whitney.  ^^ 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Neil  B.  Wolcott,  a 
citizen  of  the  United  States,  residing  at 
Washington,  in  the  District  of  CohTmbia, 
3  hare  invented  certain  new  and  useful  Im- 
provements in  Multiple-Disk  Eecords  for 
Phonographs,  of  which  the  following  is  a 
specification. 
My  invention  relates,  in  a  broad  sense,  to 

20  multiple  disk  records  for  phonographs. 

The  object  of  my  invention  is  to  produce  a 
disk  record  comprising  a  plurality  of  disk 
units  upon  each  of  which  is  recorded  a  part 
of  a  phonographic  record,  the  units  of  which 

15  comprise  a  multiple  of  a  complete  record  ar- 
ranged in  sequence  upon  the  unitary  disks, 
wMch   collectively   comprise    a    continuous 
and  sequent  production. 
A  further  object  of  my  invention  is  to  pro- 

20  duce  a  plurality  of  disks  adapted  to  be  as- 
sembled into  a  composite  phonographic  rec- 
ord and  to  be  collectively  placed  upon  the 
revolving  table  of  a  phonograph  and  suc- 
cessively render  the  records  each  of  which 

25  comprises  a  unit  or  multiple  of  a  related  or 
sequent  literary  production. 

A  further  object  of  my  invention  is  to 
produce  a  miiltiple  record  comprising  a  plu- 
rality of  disk  units  adapted  to  bei  assembled 

80  for  sequent  rendition  and  means  for  assem- 
bling such  units  and  disassembling  same  for 
.sequent  production. 

To  these  ends,  my  invention  includes  the 
combination   and   arrangement   of   compo- 

36  nent  parts  to  be  hereinafter  described  and 
more  particularly  pointed  out  in  the  claims. 
In  the  accompanying  drawings,  in  which 
like  characters  indicate  similar  parts:  Fig- 
ure 1  is  a  perspective  view  of  my  invention 

40  fully  assembled ;  Fig.  2  is  a  vertical  sectional 
view  of  the  same.  Fig.  3  is  a  perspective 
view  of  the  container  of  my  multiple  rec- 
ord ;  Fig.  4  is  a  perspective  view  of  the  clo- 
sure for  said  container.    Fig.  5  is  a  perspec- 

46  tive  view  of  mv  multiple  record  assembled 
for  use.  and  Fig.  6  is  a  vertical  sectional 
view  of  the  same. 

In  the  preferred  embodiment  of  my  in- 
vention it  comprises  a  plurality  of  disks 

50  formed  of  suitable  material  and  properly 
coated  for  the  reception  and  retention  of  a 
sound  record  adapted  to  be  assembled  into 
a  magazine  or  tablet  form  1.  each  of  which 
units  is  provided  with  a  central  orifice  to  ac- 

65  commodate  the  hollow  stud  2  centrally  car- 


ried on  the  receptacle  3,  and  each  of  the 
disks  are  provided  Avith  a  radial  tab  4  on  its 
outer  edge  adapted  to  register  with  each 
other  when  assembled  to  facilitate  theii 
separation,  as  hereinafter  described.  Said  60 
disks  are  preferably  compressed  into  tablet 
form  and  secured  together  about  their  edges 
by  adhesiA'e  paste.  After  a  portion,  or-  what 
may  be  termed  a  chapter,  of  a  serial  literary 
or  musical  production  has  been  recorded  on  66 
each  of  the  disks  comprising  the  units  of 
m.y  composite  and  complete  record,  they  are 
assembled  and  secured  in  sequent  order,  as 
shown  in  Fig.  5  of  the  drawings,  in  which 
condition  they  may  be  placed  upon  the  re-  70 
volving  table  of  a  phonograph  and  the 
record  on  the  uppermost  disk  rendered  in 
the  ordinary  wav.  Upon  its  completion  the 
uppermost  disk  is  readily  removed  by  grasp- 
ing the  tab  on  its  edge  and  laid  face  down-  75 
ward  in  the  receptacle  3,  when  the  next  disk 
becomes  exposed  and  may  be  successively 
produced,  which  may  be  continued  until  the 
last  becomes  exposed.  The  several  disks 
may  then  be  arranged  in  sequent  order  in  80 
the  receptacle  3  with  the  tabs  4  registering 
and  tiffhtly  compressed  upon  each  other  by 
the  plate  5  having  the  radial  bars  6,  the 
outer  ends  of  which  engage  the  bayonet  slots 
7  in  the  wall  of  the  receptacle.  It  is  ob-  85 
vious  that  a  turn  of  the  plate  will  compress 
the  disks  together  where  they  will  be  held 
and  in  which  position  their  outer  edges  may 
again  be  sealed  with  paste  tTirough  the  ver- 
tical slots  8  in  the  walls  of  the  receptacle.  90 
After  the  paste  has  sufficiently  dried  the 
disks  may  be  removed  from  the  receptacle 
and  are  again  prepared  for  successive  ren- 
dition on  a  phonograph. 

Each  of  the  disks,  as  assembled,  are  pref-  95 
erably  formed  of  very  thin  material  and 
are  incapable  of  separate  and  independent 
use  for  rendition  of  the  record  thereon  and 
are  only  capable  of  rendition  when  assem- 
bled and  properly  secured  together  in  com-  lOO 
posite  tablet  form. 

While  I  have  disclosed  a  concrete  embodi- 
ment of  my  invention,  it  will  be  appreciated 
that  other  means  may  be  employed  to  pro- 
duce a  plurality  of  record  disks  arranged  in  105 
composite  form  for  successive  and  sequent 
rendition  without  departing  from  the  spirit 
and  scope  of  my  invention  within  the  terms 
and  scope  of  the  appended  claims. 

Having  thus  described  my  invention,  what  '^-^ 
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I  claim  as  new  and  desire  to  be  secured 
by  Letters  Patent  is: 

1.  A  composite  disk  record  for  phono- 
graphs, comprising  a  phirality  of  disk  units 
having  sound  records  on  each,  said  units  be- 
ing secured  together  and  adapted  to  be  col- 
lectively placed  upon  a  revolving  phono- 
graph table  and  successively  rendered  on  a 
sound  reproducer. 

2.  A  composite  disk  record  for  phono- 
graphs, comprising  a  plurality  of  disk  units 
each  of  which  has  a  sound  record  thereon 
comprising  a  part  of  a  continuous  record  of 
which  all  of  the  units  comprise  the  whole, 
said  units  being  arranged  in  sequent  order 
and  secured  together  to  be  collectively  placed 
upon  a  revolving  phonograph  table  and  suc- 
cessively rendered  on  a  sound  reproducer. 

3.  A  composite  disk  for  phonographs, 
comprising  a  plurality  of  disk  units  each 
of  which  has  a  sound  record  thereon,  means 
for  securing  the  same  together  in  compos- 


ite form,  and  means  by  which  the  upper- 
most unit  may  be  successively  removed. 

4.  A  composite  disk  record  for  phono-  26 
graphs,  comprising  a  plurality  of  disk  units 
each  of  which  has  a  portion  of  a  continuous 
sound  record  thereon,  said  units  being  ar- 
ranged in  sequent  order  and  glued  together 
on  their  outer  edges,  an  unsecured  tab  on  the  30 
outer  edge  of  each  by  which  each  may  be 
grasped  to  be  successively  removed  from  the 
assembled  group. 

5.  A  composite  disk  record  for  phono- 
graphs, comprising  a  plurality  of  disk  units  35 
each  of  Avhich  has  a  portion  of  a  continuous 
record  thereon,  a  container  having  periph- 
eral openings  for  holding  said  units  in  com- 
pressed relation  whereby  they  may  be  sealed 
together  on  their  outer  edges.  ■*o 

In  testimony  whereof  I  hereby  affix  my 
signature. 

NEIL  B.  WOLCOTT. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents, 
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Application  filed  April  24, 1916.     Serial  No.  93,038. 


To  all  whom  it  may  concern : 

Be  it  known  that  I.  Charles  P.  Mar- 
shall, a  citizen  of  the  United  States,  resid- 
ing at  Watertown,  in  the  county  of  Jeffer- 
5  son  and  State  of  New  York,  have  invented 
certain  new  and  useful  Improvements  in 
Tone  -  Purifiers  for  Talking  -  Machines,  of 
which  the  following  is  a  specification. 
This  invention  relates  to  means  for  puri- 

2(  fying  the  tones  of  phonographs,  talking  ma- 
chines, and  like  musical  instruments,  and  the 
invention  relates  particularly  to  a  tone  mod- 
ifier or  purifier  comprising  a  damping  de- 
vice for  attachment  to  the  vibration-bars 

15  which  vibrate  the  reproducing  diaphragms 
of  such  instruments. 

The  prime  object  of  the  invention  is  to 
improve  the  quality  of  the  tones  of  the  in- 
struments and  render  them  clearer,  truer, 

2f  purer,  and  more  natural  than  heretofore. 

The  particular  object  of  the  invention  is 
to  improve  the  means  shown  and  described 
in  my  pending  application.  Serial  No. 
22709,  filed  April  20,^  1915. 

25  I  attain  these  objects  by  the  means  set 
forth  in  the  detailed  description  which  fol- 
lows, and  by  reference  to  the  accompanying 
drawing,  in  which — 

Figure  1  is  an  elevational  view  of  the  re- 

g§  producing  parts  of  a  talking  ma  chine;  show- 
ing my  tone  purifier  applied  thereto.  Fig.  2 
is  an  enlarged  side  elevation,  with  parts 
broken  away,  of  the  transmitter;  showing 
the  tone  purifier  mounted  on  the  vibration- 

85  bar.  Fig.  3  is  an  open  face  view  of  the 
transmitter.  Fig.  4  is  an  enlarged  view  of 
the  damping  part.  Fig.  5  is.  a  view  of  the 
damping  part  before  it  is  applied  to  the 
vibration-bar.    Fig.  6  is  a  perspective  view 

4(  of  the^  damping  part ;  showing  the  slots  for 
receiving  the  vibration-bar. 

In  the  drawing,  2  represents  the  hollow 
case  of  the  reproducer  or  transmitter  of  a 
talking  machine,  in  which  is  disposed  the 

45  diaphragm  3.     The  reproducer  is  mounted 

upon   the   usual   hollow   sound-arm    5 — 5', 

which  is  supported  by  the  box  or  cabinet  6. 

7  represents  the  revolving  support  for  the 

rqford  disk  8,  which  is  mounted  on  the  top 

5#  of  the  cabinet  in  the  usual  manner. 

My  tone  modifier  or  purifier  relates  par- 
ticularly to  an  attachment  to  be  applied  to 
the  reproducers  of  talking  machines  of  va- 
rious kinds,  or  may  also  be  applied  to  the 

56  recording  parts  of  such  instruments,  and 


comprises  a  member  or  part  A,  for  subduing 
the  discordant  "noise"  of  the  fundamental 
note  of  the  vibration-bar,  as  well  as  the 
diaphragm.  The  noises  referred  to,  it  may 
be  explained,  are  not  parts  of  the  music  33 
transmitted"  from  the  record,  but  are  harsh, 
grating  notes  or  sounds  which  are  given  off 
by  the  vibration-bar  and  diaphragm,  when 
these  parts  are  vibrated  by  the  contact  of 
the  needle  with  the  revolving  record  disk.       ^35 

The  member  A  consists  of  a  piece  of  rub- 
ber or  other  suitable  material,  preferably 
soft  and  flexible,  like  the  material  of  an 
eraser  or  rubber  band,  which  is  preferably 
forked,  as  shown  in  Figs.  2,  5  and  6.  The  70 
free  ends  of  the  legs  a  are  slotted,  as  at  9 
and  9',  to  receive  or  straddle  the  vibration- 
bar  10,  or  preferably  that  portion  of  said 
bar  which  extends  between  the  elbow  11  and 
a  shoulder  12  of  the  support  13  which  holds  75 
the  needle  14.  Fig.  5  shows  the  forked  part 
A  before  it  is  spread  and  applied  to  the  vi- 
bration-bar. 

When  making  the  member  A  ready  for 
applying  to  the  bar  10,  a  block  or  part  15  so 
is  inserted  in  the  looped  or  closed  end  a' 
of  the  said  member,  for  spreading  the  legs  a. 
The  loop  a'  constitutes  a  spring,  the  tension 
of  which  holds  the  block  or  spreader  15  in 
place.    Under  certain  conditions,  the  loop  a'  85 
and  the  block  15  are  pierced  by  a  slender 
rod  16,  which  extends  bej'^ond  the  loop  and 
its  outer  end  supports  a  ball  or  weight  17, 
which  may  be  solid  or  hollow  according  to 
the  amount  of  weight  required.    The  mem-  90 
ber  A  is  held  upon  the  vibration-bar  by 
means  of  the  zigzag  slots  9 — 9',  which  are 
preferablj'^  reversed,  or  formed  right  and 
left.    By  arranging  the  slots  9 — 9'  as  illus- 
trated in  Figs.  4  and  6,  the  shoulders  9"  pre-  95 
vent  the  member  A  from  becoming  acciden- 
tally disengaged  from  the  bar  10.    By  the 
use  of  the  zigzag  slots,  the  damping  part  A 
may  be  readily  and  quickly  applied  to,  or 
remoA^ed  from  the  bar  10,  and  it  is  not  neces-   100 
sary  to  employ  any  other  securing  means 
therefor. 

The  rubber  member  A  may  be  made  to  dif- 
ferent forms,  and  may  be  applied  to  the  vi- 
bration-bar in  various  ways,  and  may  or  io5 
may  not  have  associated  with  it  the  pins  and 
balls  16  and  17. 

By  disposing  the  member  A  upon  the  vi- 
bration-bar, the  said  part  being  comprised 
of  soft  rubber  or  like  substance,  tends  to  no 
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damp  or  lessen  the  amplitude  of  the  vibra- 
tions of  said  bar,  and  also  subdues  any  vi- 
bratory "noise"  which  may  be  produced  by 
the  said  bar.  The  length  of  the  member  A, 
as  well  as  the  spacing  of  its  legs,  and  also 
the  contact  of  the  legs  with  the  different  por- 
tions of  the  vibration-bar,  all  tend  to  restrict 
the  vibrations,  and  also  to  subdue  "noises" 
of  said  bar  to  a  greater  or  less  extent,  and 
in  practice  the  operator  may  readily  and 
quickly  shift  the  rider  A  from  one  position 
to  another,  for  altering  or  effecting  the  dif- 
ferent degrees  of  modification  referred  to. 
The  ball  17  and  its  supporting  rod  16  both 

.  -  contribute  to  the  subduing  effect  of  the  mem- 
ber A  upon  the  vibration-bar,  and  their 
presence  or  absence  can  be  noticed  by  a  quick 
ear.  The  member  A  does  not  in  any  way 
hinder  the  bar  10  from  performing  its  in- 

2Q  tended  work,  i.  e.  transmitting  the  vibrations 
from  the  needle  14  to  the  diaphragm  3.  The 
member  A,  owing  to  its  size,  weight  and 
non-vibrative  nature,  restricts  the  amplitude 
of  the  vibrations  of  the  said  bar,  and  in  this 

25  ^^y  prevents,  or  to  a  great  extent  weakens 
the  "noise"  referred  to.  By  steadying  and 
governing  the  vibration-bar,  as  hereinbefore 
described,  owing  to  the  direct  or  positive 
connection  between  the  vibration-bar  and  the 

3Q  diaphragm,  and  the  near  proximity  of  the 
member  A  to  the  said  diaphragm,  miich  of 
the  "noise"  or  harsh  sounds  from  the  funda- 
mental notes  of  the  diaphragm  are  overcome 
or  subdued,  and  a  pleasing  tone  quality  is 

35  noticeable  in  the  reproductions  of  the  rec- 
ords. The  leg  a  nearest  the  elbow  11  of  the 
bar  10.  tends  to  reduce  or  restrict  the  lateral 
vibrations  which  are  greatest  at  the  elbow, 
while  the  leg  a  nearest  the  rim  of  the  trans- 

40  mitter  case  tends  to  steady  or  damp  the  op- 
posite end  of  the  bar.  By  disposing  the 
member  A,  as  shown  in  the  drawing,  the  bar 
10  is  divided  into  two  or  more  sections  or 
portions,   neither   of   which   is   capable   of 

45  vibrating  to  a  dangerous  extent,  owing  to 
the  near  proximity  and  frequency  of  the 
damping  parts  a.  By  increasing  the  bulk  or 
weight  of  the  member  A,  as  well  as,  the  size 
or  weight  of  the  ball  17,  the  lateral  vibra- 

50  tions  of  the  bar  10  become  less  and  less.  And 
since  it  is  the  lateral  vibrations  of  the  bar  10 
that  chiefly  excite  the  fundamental  notes  of 
the  bar  and  related  parts,  the  lessening  of 
these  vibrations  prevents  the  buckling  of  the 

65  diaphragm  and  the  consequent  raw  or  harsh 
"noises"  of  both  the  vibration-bar  and  dia- 
phragm, which  render  the  reproductions  of 
the  records  unfaithful  and  impure. 

In  my  former  application  referred  to,  the 

80  damping  part  "A"  was  not  adjustable  length- 
wise on  the  vibration-bar,  and  hence  was  in- 
capable of  controlling  or  subduing  the  lat- 
eral vibrations  of  that  portion  of  the  bar  be- 
tween the  elbow  and  the  rim  of  the  casing. 

65  The  forked  member  of  the  present  applica- 


tion is  adjustable  lengthwise  on  the  bar,  and 
may  be  disposed  in  many  different  positions 
relatively  to  the  elbow  and  the  rim  of  the 
casing,  and  the  legs  a  may  also  be  adjusted 
relatively  to  each  other  for  varying  the  ex- 
tent of  the  damping  or  stabilizing  of  the  "^^ 
vibration-bar. 

By  constructing  and  arranging  the  mem- 
ber A,  as  herein  shown  and  described,  the 
tone  of  the  instrument  is  purified  by  reduc- 
ing the  amplitude — especially  of  the  lateral 
vibrations  of  the  bar  10.  The  member  A  be- 
ing forked  and  its  legs  spread  apai't,  so  as  to 
engage  spaced  portions  of  the  bar  10,  when 
taken  with  the  length  or  height  of  the  said 
member,  its  weight  and  its  peculiar  grasp 
of  the  bar,  tends  to  steady  the  said  bar  and 
to  cause  it  to  vibrate  truer,  i.  e.  eliminate 
the  greater  part  of  the  lateral  vibrations,  but 
leaves  the  said  bar  free  to  vibrate  toward  and  „_ 
away  from  the  diaphragm.  By  thus  damp- 
ing the  Adbration  bar.  the  diaphragm  as  well 
as  said  bar  produce  less  "noise,"  conse- 
quently the  true  musical  tone  as  recorded  is 
reproduced.  By  adding  the  ball  17  to  the  qq 
member  A,  still  more  of  the  lateral  vibra- 
tions of  the  bar  10  are  eliminated,  which 
further  improves  the  tone  of  the  reproduc- 
tion. 

Having  thus  described  my  invention,  what  95 
I  claim  as  new  and  desire  to  secure  by  Let- 
ters Patents,  is — 

1.  The  combination  of  the  reproducer  of 
a  talldng  machine,  having  a  diaphragm  and 

a  vibration-bar,  and  a  damping  device  com-  jqq 
prising  a  forked  elastic  part  having  its  legs 
slotted  to  receive  spaced  portions  of  the  said 
bar. 

2.  The  combination  of  a  talking  machine 
having  a  vibration-bar  and  a  reproducing  105 
diaphragm,  and  a  tone  modifier  comprising 

a  forked  elastic  part,  the  legs  of  the  said 
part  having  zigzag  slots  to  receive  and  to 
interlock  with  the  said  bar. 

3.  The  combination  with  a  talking  ma-  no 
chine  havings  a  sound  reproducing  mecha- 
nism including  a  vibration-bar  and  a  dia- 
phragm actuated  b;^  said  bar,  of  a  forked 
damping  device  adjustably  mounted  upon 
the  vibration-bar,  the  legs  of  said  device  115 
spread  apart  for  damping  spaced  portions 

of  the  said  bar,  and  having  zigzag  slots  to 
receive  and  interlock  with  the  said  bar. 

4.  A  tone  purifier  for  talking  machines, 
comprising    a    non-conductor    of    sounds  120 
mounted  upon  the  vibration-bar  which  vi- 
brates the  diaphragm,  the  said  non-conductor 

of  sounds  being  bifurcated  and  its  legs  hav- 
ing slots  to  receive  and  grasp  spaced  por- 
tions of  said  bar.  ^  125 

5.  A  tone  purifier  for  talking  machines, 
comprising  a  non-conductor  of  sounds 
mounted  upon  the  vibration  bar  which  vi- 
brates the  diaphragm,  the  said  non-conduc- 
tor of  sounds  being  bifurcated  and  its  legs  130 
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having  slots  to  receive  spaced  portions  of 
said  bar,  and  a  vs^eight  carried  by  said  non- 
conductor of  sounds  for  steadying  the  same. 
6.  A  tone  rectifier  for  talking  machines 
6  comprising  a  forked  elastic  part  adjustably 
mounted  upon  the  vibration-bar  Avhich  actu- 
ates the  diaphragm,  the  said  part  having  the 
free  ends  of  its  legs  slotted  to  receive  and 
grasp  said  bar. 

10  7.  The  combination  of  the  reproducer  of 
a  talking  machine  having  a  dia]:)hragm  and 
a  vibration  bar,  the  said  bar  having  an  elbow 
adjacent  the  center  of  the  diaphragm,  a 
damping  device  slidably   mounted   on  the 

15  vibration  bar  between  said  elbow  and  the 
margin  of  the  diaphragm,  and  a  ball  carried 
by  said  damping  device  for  steadying  the 
same. 

8.  A  tone  modifier  for  talking  machines, 

20  comprising  a  forked  damping  member  ad- 
justably supported  by  the  vibration  bar 
which  vibrates  the  diaphragm,  the  legs  of 


the  said  member  spread  apart  and  having 
slots  to  receive  and  interlock  the  said  bar. 

9.  A  tone  purifier  for  talking  machines,  25 
comprising  a  forked  adhesive  member,  the 
free  ends  of  the  legs  of  said  member  being 
slotted  for  engaging  spaced  portions  of  the 
vibration  bar  which  actuates  the  reproduc- 
ing diaphragm,  the  said  member  capable  of  30 
being  moved  lengthwise  on  the  said  bar  for 
varying  the  lateral  vibrations  of  the  bar. 

10.  A  tone  purifier  for  talldng  machines, 
comprising  a  forked  adhesive  member,  the 
free  ends  of  the  legs  of  said  member  being  35 
slotted  for  engaging  spaced  portions  of  the 
vibration  bar  which  actuates  the  reproduc- 
ing diaphragm,  the  said  member  capable  of 
being  moved  lengthwise  on  the  said  bar,  and' 

a  ball  mounted  on  the  opposite  end  of  the  40 
said  member  for  restricting  the  vibratory 
movements  of  the  said  bar. 

In  testimony  whereof  I  affix  my  signature. 
CHAELES  P.  MAESHALL. 
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To  all  loliom  it  may  concern: 

Be  it  known  that  I,  Clinton  E.  Woods, 

a  resident  of  Bridgeport,  Connecticut,  have 

invented  a  new  and  useful  Improvement  in 

5  Talking-Machines,  which  invention  is  fully 

set  forth  in  the  following  specification. 

This  invention  relates  to  talking  ma- 
chines, and  has  for  its  object  to  produce  a 
talking  machine,  or  a  machine  of  this  char- 

10  actei",  of  simple  construction,  of  great  com- 
pactness, and  easily  manipulated. 

In  its  preferred  form,  and  as  here  shown, 
it  is  designed  as  a  machine  for  desk  use  in 
dictating  correspondence  and  the  like.    But 

15  while  specifically  designed  for  this  desk  dic- 
tation purpose,  it  is  nevertheless  capable  of 
all  of  the  uses  to  which  talking  machines 
are  ordinarily  applied,  and  therefore  I  de- 
sire it  to  be  expressly  understood  that  the 

20  invention  is  not  limited  to  a  machine  for 
dictation  purposes. 

The  invention  consists  in  a  hollow  base 
of  any  suitable  construction,  but  preferably 
similar  to  the   base-piece   of   an   ordinary 

25  stand  telephone,  within  which  is  mounted 
a  motor  with  a  vertical  shaft  geared  to  a 
horizontal  shaft  outside  of  the  base,  which 
horizontal  shaft  at  one  end  is  geared  to  and 
propels  the  mandrel  shaft  of  a  mandrel  for 

30  su]:)porting  an  ordinary  cylindrical  record 
blank  or  record,  and  at  the  other  end  is 
geared  to  a  speed  governor  of  suitable  con- 
struction. Usually  in  dictation  talking  ma- 
chines, commonly  known  as  dictaphones,  it 

35  is  highly  desirable  that  a  correction  device 
should  be  combined  with  the  machine  for 
the  purpose  of  indicating  to  the  transcriber 
when  corrections  are  to  be  made,  at  what 
point  rush  work  is  recorded  on  the  blank, 

40  such  as  telegrams,  etc.,  and  generally  any 
other  information  that  the  dictator  may 
wish  to  pass  along  to  the  transcriber.  There 
is,  therefore,  preferably  provided  with  the 
present  invention  a  suitable  correction  de- 

45  vice  Avhich  is  located  on  one  side,  here  shown 
as  the  left-hand  side  of  the  machine,  while 
a  suitable  scale  and  pointer  are  provided  on 
the  opposite  side  to  indicate  the  speed  at 
which  the  record  blank  or  record  is  being 

50  driven. 

Other  special  features  of  the  invention 
will  be  hereinafter  more  fully  described  and 
then  pointed  out  in  the  claims. 

The  inventive  idea  is  capable  of  receiv- 


ing a  variety  of  mechanical  expressions,  one  55 
of  which,  for  the  purpose  of  illustrating  the 
invention,  is  shown  in  the  accompanying 
drawings,  in  which: —  • 

Figure  1  is  a  front  elevation;  Fig.  2  is 
an  elevation  of  the  left-hand  end  of  Fig.  1,  60 
with  the  side  plate  removed  and  showing 
the  gearing  in  elevation;  Fig.  3  is  a  view 
from  the  right-hand  end  of  Fig.  1,  showing 
the  base,  however,  in  medial  transverse  sec- 
tion; Fig.  4  is  a  top  plan  view  of  the  speed  65 
governor  and  speed  indicating  device,  with 
inclosing  casing  broken  aAvay  to  disclose  the 
parts ;  Fig.  5  is  a  transverse  section  on  the 
line  5 — 5  of  Fig.  4,  looking  in  the  direction 
of  the  arrows;  Fig.  6  is  a  view,  partly  in  70 
section,   and  partly  in  elevation,   showing 
the  means  for  adjusting  the  speed  and  with 
means  v»fhereby  movements  due  to  the  speed 
of  the  governor  shaft  are  transmitted  to  the 
indicator  point;  Fig.  e^"  is  a  detail  of  the  75 
friction  pads  and  supporting  means  there- 
for; Fig.  7  is  a  front  face  view  with  parts 
broken  away  to  show  a  portion  of  the  in- 
terior mechanism;   Fig.   8   is   a   front   face 
view  of  the  correction  device;  Fig.  9  is  a  80 
transverse  section  thereof  taken  on  the  line 
9 — 9  of  Fig.  12,  looking  in  the  direction  of 
the  arroAvs;  Fig.  10  is  a  front  elevation  of 
the  left-hand  end  of  the  talking  machine, 
showing  the  correction  device  and  the  con-  85 
nection  thereof  to  the  sound-box  carriage; 
Fig.   11   is   a   vertical  section   on  the  line 
11 — 11  of  Fig.  8,  looking  in  the  direction  of 
the  arrows;  and  Fig.  12  is  a  section  on  the^ 
line  12 — 12  of  Fig.  8,  looking  in  the  direc-  90 
tidn  of  the  arrows. 

Eeferring  to  the  drawings,  in  which  simi- 
lar reference  numerals  indicate  correspond- 
ing parts,  1  is  a  base,  preferably  of  metal 
and  of  any  suitable  shape,  but  preferably  95 
circular  in  horizontal  cross-section,  and  also 
hollow. 

2  is  an  upright  post  centrally  and  rigidly 
mounted  on  a  base-plate  3  secured  to  the 
frame  of  the  base  in  any  suitable  manner,  as  100 
by  the  screws  4,  to  the  end  that  the  base- 
plate may  be  removed  to  give  access  to  the 
shell  of  the  base  1. 

5  is  a  hollow  motor  shaft  having  bearing, 
at  6  and  7,  on  the  bottom  and  top  portions  105 
respectively  of  the  post  2,  and  preferably 
the  said  post  has  formed  in  the  top  thereof 
a    depression    within    which    a    conically 


a 
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formed  pin  8  bears  to  take  the  downward 
vertical  thrust  of  the  motor  shaft  5.  This 
shaft  is  here  shown  as  the  motor  shaft  of  any 
suitable  electrical  motor  9,  and  has  on  its 
ij  upwardly  projecting  end  a  solid  portion  on 
which  is  formed  a  Avorm  10  housed  in  an  up- 
wardly projecting  part  of  the  base  1,  so  that 
the  said  worm  has  bearing  within  the  hous- 
ing,  as  shown  at  11,  to  receive   any  side 

10  thrust  of  the  worm. 

Referring  to  Fig.  1, 12  is  a  web  formed  on 
the  base  1  and  serving  to  secure  an  abutment 
13,  here  shown  in  the  form  of  a  hollow  cy- 
lindrical part,  within  which  is  mounted  a 

15  speed-indicating  mechanism.  On  the  base  1 
opposite  to  the  web  12  is  a  web  14,  by  which 
an  abutment  15  is  secured  to  the  base  1, 
Avhich  abutment,  like  the  abutment  13,  is 
preferably  cylindrical  and  hollow  and  with- 

20  in  which  there  is  mounted  the  operating 
mechanism  of  the  correction  device. 

Above  the  base  1  is  a  horizontal  shaft  16 
which  has  bearing  at  its  central  portion  in 
upwardly  projecting  ears  17  (Fig.  1)  formed 

25  on  the  upper  portion  of  the  base  1,  and  at 
its  right-hand  end  has  bearing  in  the  abut- 
ment 13,  as  shown  at  18  in  Fig.  4,  while  its 
left-hand  end  has  bearing  in  the  abutment 
15,  or,  preferably  as  shown,  in  a  part  or 

80  casting  19  formed  integrally  Avith  the  abut- 
ment 15,  Avhich  casting  is  in  the  form  of  a 
holloAv  gear  box  (see  Fig.  2).  Keyed  to  the 
shaft  16  is  a  Avorm-gear  20  (Figs.  1  and  3) 
meshing  with  the  worm  10  on  the  shaft  2. 

35  On  the  left-hand  end  of  the  shaft  1  Avhich 
projects  into  the  gear  box  19  is  a  worm  21 
(Fig.  2)  meshing  Avith  a  worm-gear  22 
loose  on  a  shaft  23  having  bearing  at  24  and 
25  in  said  gear  box.     A  mandrel  shaft  26 

40  projects  laterally  and  to  the  right  from  said 
gear  box  and  is  supported  on  said  gear  box 
in  a  Avay  well  knoAvn  in  the  art  for  sup- 
porting m.andrel  shafts,  so  as  to  leave  one 
end  thereof  exposed  for  the  purpose  of  plac- 

45  ing  the  record  blank  on  the  mandrel.    Keyed 

to  the  mandrel  shaft  is  a  Avorm-gear  27  (Fig. 

2)  Avhich  meshes  with  a  Avorm  28  formed  on 

the  shaft  23  close  to  its  bearing  end  25. 

Splined  on  the  shaft  23  is  one  member  29 

50  of  a  clutch,  the  other  member  30  being  se- 
cured to  or  formed  integrally  Avith  the 
worm-gear  22,  and  any  suitable  or  usual 
means  is  employed  for  engaging  and  disen- 
gaging the  clutch  members  to  start  and  stop 

55  the  machine.  As  here  shoAvn,  a  collar  31  is 
formed  on  the  clutch  member  29  and  Avithin 
this  collar  engages  one  arm  32  of  a  clutch- 
actuating  lever  fulcrumed  at  33,  while  the 
lower    or    depending    arm   34    of   said   le- 

fO  ver  projects  doAA'UAvardly  and  outAvardly 
through  the  wall  of  the  gear  box  19  and 
preferably  has  thereon  a  finger-piece  35,  by 
means  of  Avhich  the  lever  may  be  shifted  on 
its  pivot  against  the  action  of  a  spring  36 

fi>j  to  close  the  clutch,  the  spring  acting  in  the 


usual  or  well-known  manner  to  open  the 
clutch  Avhen  pressure  is  relieved  from  the 
finger-piece  35.  Extending  between  the 
abutments  13  and  15  is  a  guide  or  Avay  36 
(Fig.  1),  on  Avhich  slides  a  sound-box  car-  70 
riage  37  of  any  suitable  or  desired  construc- 
tion. The  guide-way  36,  as  is  common  in 
this  art,  is  in  the  form  of  a  holloAv  tube  hav- 
ing a  longitudinal  slot  formed  on  its  under 
side,  and  Avithin  the  tubular  guide-way  36  75 
is  a  feed-screw  38  having  bearings  in  the  lug 
39  forming  part  of  the  abutment  13  and  in 
the  Avail  of  the  gear  box  19  forming  part 
of  the  abutment  15.  The  end  of  the  feed- 
screAv  38  projects  through  the  wall  of  the  80 
gear  box  19  (see  Fig.  2)  and  has  keyed  there- 
to a  worm-gear  40  meshing  Avith  a  Avorm  41 
on  the  shaft  23. 

The  carriage  37  is  prevented  from  turn- 
ing upon  the  way  36  by  a  rail  42  extending  85 
betAveen  a  lug  43  formed  on  the  abutment  13 
and  a  lug  44  formed  on  the  gear  box  19, 
Avhich  rail  is  embraced  by  the  fork-end  45 
of  the  carriage  37  in  the  usual  Avell-known 
way.  90 

iSpeed  governor  and  speed  indicator. — Re- 
ferring to  Figs.  4-7  inclusiA'e,  46  is  a  Avorm- 
gear  ke3^ed  to  the  shaft  16  Avithin  the  holloAv 
abutment  or  casing  13,  and  47  is  a  shaft  hav- 
ing bearings  in  said  abutment  or  casing  and  95 
on  Avhich  is  formed  the  Avorm  48  meshing 
Avith  the  Avorm  -  gear  46.  On  the  shaft  47 
is  keyed  a  disk  49  and  to  this  disk  tAvo 
Av eights  50  and  51  are  pivoted  at  the  points 
52  and  53,  respectively,  diametrically  oppo-  100 
site  to  each  other  and  adjacent  to  the  pe- 
riphery of  the  disk  49,  and  on  the  opposite 
side  of  the  disk  49  are  pivoted  tAvo  weights 
54  and  55,  which  weights  are  pivoted  respec- 
tively on  the  pivots  52  and  53,  which  i)refer-  105 
ably  extend  through  the  disk  49,  so  that  the 
tAvo  pivots  carry  the  four  weights  50,  51,  54 
and  55.  These  Aveights  are  all  similar  in 
construction  and  are  shaped  as  shown  in 
Fig.  5,  and  are  normally  held  thrown  in-  110 
Avarclly  toAvard  the  shaft  47  by  springs  56, 
but  are  throAvn  outAvardly  against  the  ten- 
sion of  said  springs  Avhen  the  shaft  47  is  re- 
A'olA'ed.  Each  of  the  vveights  has  a  cut-away 
portion  57  Avithin  Avhich  is  mounted  a  coni-  115 
cal  anti-friction  roller  58  on  a  pin  59,  shoAvn 
in  dotted  lines  in  Fig.  5. 

Slidably  mounted  on  the  shaft  47  is  a 
sleeve  60,  a  spring  61  being  interposed  be- 
tween said  sleeve  and  the  wall  62  of  the  120 
abutment  casing.  On  the  sleeA^e  60  is  a  cir- 
cular flange  or  disk  63,  and  on  the  side  of  the 
disk  adjacent  to  the  Aveights  50  and  51  there 
are  formed  tAvo  cam  surfaces  64  and  65, 
Avhich  cam  surfaces  are  shoAvn  in  full  lines  125 
in  Fig.  4  and  in  dotted  lines  in  Fig.  5,  and 
are  located  opposite  the  anti-friction  rollers 
57  on  the  respective  Aveights.  The  result  of 
this  construction  is  that  when  the  shaft  47  is 
revel A^ed   and   the  weights  50  and   51   are  130 
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thrown  outwardly  against  the  tension  of  the 
springs  66,  the  anti-friction  rollers  57  acting 
on  the  cams  64  and  65  impart  a  sliding 
moA^ement  to  the  sleeve  60  and  the  disk  63, 
g  (to  the  left  in  Fig.  6,)  against  the  tension  of 
the  spring  61,  as  indicated  by  dotted  lines  in 
Fig.  6,  the  extent  of  the  sliding  movement 
depending  upon  the  speed  at  which  the  shaft 

47  is  revolved. 

IQ  Depending  from  the  upper  inner  face  of 
the  abutment  casing  13  is  a  lug  66  (Fig.  6), 
to  which  is  pivoted  an  angular  lever  67. 
Mounted  to  turn  in  and  depend  from  this  le- 
ver is  a  shaft  68  supporting  two  diverging 

15  fork-arms  69,  69,  on  the  lower  ends  of  which 
are  carried  the  friction  pads  70,  70  in  front 
of  the  disk  63.  A  micrometer  screw  71 
(Fig.  6)  is  screw-threaded  into  the  wall  of 
the  abutment  casing  13  with  its  lower  end 

20  bearing  on  the  angle  of  the  lever  67,  where- 
by the  position  of  the  friction  pads  with  re- 
lation to  the  disk  63  is  adjusted. 

The  operation  of  the  device  will  be  read- 
ily understood.     When  the  shaft  16  revolves 

25  the  speed-governor  shaft  47,  the  disk  63  is 
moved  from  left  to  right  by  the  centrifugal 
action  of  the  weights  50,  51  to  bring  the  disk 
into  contact  with  the  friction  pads  70,  70, 
whereby  the  speed  of  the  machine  is  gov- 

SO  erned  in  a  way  well-known  in  this  art. 
When  the  speed  of  the  machine  decreases,  or 
when  the  machine  is  stopped,  the  spring  61 
returns  the  disk  63  to  its  normal  position, 
the  weights  50,  51  being  thrown  inwardly 

66  toAvard  the  shaft  47  by  the  springs  56. 
Mounted  on  the  shaft  47  on  the  opposite  side 
from  the  sleeve  60  is  a  sleeve  72  free  to  slide 
on  said  shaft  against  the  tension  of  a  spring 
73  having  bearing  on  the  sleeve  and  a  suit- 

40  able  abutment,  such  as  the  end  of  the  worm 

48  on  the  shaft.  On  this  sleeve  72  is  a 
disk  74  having  the  cam  surfaces  75,  76  (Fig. 
4)  corresponding  to  the  cam  surfaces  64  and 
65  on  the  disk  63,  and  the  weights  54  and  55 

40  act  on  the  cam  surfaces  75,  76  to  throw  the 
disk  74,  and  with  it  the  sleeve  72,  to  the 
]-ight  in  Fig.  6  against  the  tension  of  the 
■spring  73,  when  the  shaft  47  is  revolved. 
This  movement  of  the  sleeve  72  is  employed 

50  to  actuate  a  suitable  indicating  pointer  to 
indicate  the  speed  of  the  machine  through 
the  following  mechanism:  A  lever  77  is 
keyed  to  a  rock  shaft  78  having  bearings  at 
79  and  80  in  the  wall  of  the  abutment  casing 

55  13  (see  Fig.  7).  One  arm  81  of  the  lever  79 
has  a  spring  82  secured  thereto  at  one  end, 
and  at  tlie  other  end  to  the  casing  at  83, 
which  spring  acts  to  hold  the  upper  end  of 
the  lever  77  in  contact  with  a  flange  of  the 

60  sleeve  72.  Keyed  to  the  i-ock  shaft  78  is  a 
lever  arm  84  (Figs.  6  and  7)  which  bears 
against  a  lever  arm  85  fixed  on  a  rock  shaft 
86  turning  in  bearings  in  the  wall  of  the 
abutment  casing  13.     This  shaft  extends  to 

S5  near  the  front  end  of  the  abutment  casing 


13,  and  in  front  of  the  partition  wall  62  it 
has  secured  thereto  a  lever  arm  87,  to  which 
is  connected  one  end  of  a  cord  88  wound 
around  and  secured  at  its  other  end  to  a 
shaft  89  to  which  is  secured  a  pointer  90  op-  70 
crating  in  connection  with  a  scale  91.  When 
the  sleeve  72  is  thrown  from  left  to  right  in 
Fig.  6,  under  the  influence  of  the  centrifugal 
weights  54,  55,  the  shaft  86  is  rocked 
through  the  lever  arms  77,  84  and  85,  there-  75 
by  depressing  the  lever  arm  87  and  revolving 
the  shaft  89  clockwise  (in  Fig.  7)  and  with 
it  the  pointer  90,  the  amount  of  this  revolu- 
tion of  the  shaft  being  dependent  upon  the 
extent  of  the  sliding  movement  of  the  sleeve  go 
72  which  in  turn  is  dependent  upon  the  speed 
of  the  shaft  47  and  therefore  of  the  machine. 

While  I  have  thus  described,  with  some 
particularity,  the  specific  construction  of  the 
speed  governor  and  speed-indicating  device,  85 
such  specific  construction  forms  no  part  of 
the  present  invention  and  is  not  claimed 
herein,  since  the  same  is  shown,  described 
and  claimed  in  my  Patent  No.  1,121,887, 
granted  on  the  22ncl  day  of  December,  1914.  90 

Correction  device. — Referring  to  Figs.  1 
and  8  to  12,  there  is  mounted  in  the  abut- 
ment casing  15  a  shaft  92  (Fig.  11)  having 
bearing  in  the  walls  93,  94  of  said  casing, 
with  its  forward  end  projecting  outwardly  95 
through  the  wall  94  and  having  keyed  there- 
on a  disk  95  having  a  facing,  as  96,  of  suit- 
able material  like  rubber  or  felt.  Two  pins 
97,  98  project  outwardly  a  slight  distance 
beyond  the  face  of  the  rubber  or  felt  fac-  100 
ing  96,  and  mounted  in  front  of  the  facing 
96  is  a  correction  disk  or  blank  99  which  is 
preferably  pressed  over  the  pins  97,  98  so 
that  the  same  puncture  it  and  hold  it  in 
proper  position.  This  correction  disk  has  105 
marked  thereon  a  scale  dividing  the  pe- 
riphery of  the  disk  into  equal  parts  which 
are  numbered  from  5  to  50.  The  lines  thus 
dividing  the  periphery  are  drawn  from  the 
central  jiortion  of  the  paper  disk  99  to  the  liO 
])eriphery  of  said  disk  and  are  approxi- 
mately radii  of  said  disk,  but  for  reasons 
hereinafter  desci-ibed  are  in  the  form  of  an 
arc  of  a  circle.  In  addition  thereto  the  sur- 
face of  the  disk  is  divided  into  concentric  115 
portions  by  circles  of  constantly  increasing 
diameter.  Pivoted  on  the  side  of  the  abut- 
ment casing  15,  at  100,  is  a  lever  101  hav- 
ing a  point  102  in  close  proximity  to  the 
surface  of  the  paper  disk,  the  lever  101  be-  120 
ing  slightly  elastic  so  as  to  permit  it  to 
yield  toward  the  pa]5er  disk  under  pressure 
a])i)lied  to  the  thumb-piece  103  to  cause  the 
l)oint  102  to  i^erforate  the  disk.  Secured 
to  the  shaft  92  between  the  partitions  93  and  125 
94  is  a  drum  104  having  a  cord  or  flexible 
metal  stri)>  105  wound  thereon  and  with  one 
end  secured  to  tlie  drum,  the  other  end  pass- 
ing outwardly  through  an  opening  106  in  the 
abutment  casing  15  and  being  secured  to  the  130 
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sound-box  carriage  37  at  107  (see  Figs.  10 
and  12).  Within  the  drum  lOi  is  a  spring 
108  secured  at  one  end  to  the  hub  of  the 
drum  at  109  and  at  the  other  end  to  the  wall 
5  93  at  110.  The  rear  end  of  the  shaft  92 
projects  through  the  wall  93  and  has  se- 
cured thereon  a  bell  111  carrying  a  cam 
lug  112  which  engages  the  cam  face  113  se- 
cured to  a  striker  114  mounted  to  turn  on  a 

10  shaft  115  (Fig.  11)  against  the  tension  of 
a  spring  116.  This  correction  device  oper- 
ates as  follows:  The  disk  99  is  placed  in 
position  on  the  front  face  of  the  device,  as 
shown  in  Fig.  8,  with  its  zero  character  op- 

15  posite  a  pointer  117,  the  sound-box  carriage 
37  being  in  its  extreme  left-hand  position. 
During  the  operation  of  the  machine,  as 
the  carriage  is  advanced  from  left  to  right 
it  acts  through  the  cord  105  to  revolve  the 

20  shaft  92  against  the  tension  of  the  spring 
108,  the  proportion  of  the  parts  being  such 
that  b}^  the  time  the  sound-box  carriage 
37  has  reached  its  extreme  right-hand  posi- 
tion, said  shaft  92,  and  therefore  the  disk 

25  99,  will  have  made  one  complete  revolution. 
Assuming  that  the  sound-box  carriage  has 
advanced  one-half  the  length  of  the  record 
tablet  and  that  at  this  point  the  dictator 
Avishes  to  dictate  a  telegram,  it  is  apparent 

30  that  the  disk  99  will  have  been  given  half  a 
revolution  and  the  point  thereon  marked 
"25"  will  therefore  be  immediately  opposite 
thepointer  117.  The  dictator  thereupon  seizes 
the  button  103  of  the  lever  101  and  revolves 

35  said  lever  until  it  comes  opposite  the  circle 
having  the  word  "telegram"  written  therein, 
and  then  depresses  the  button  puncturing  a 
hole  in  the  disk  at  that  point.  Instead 
of  a  puncturing  point  102,  a  marking  point, 

40  as  a  pencil  point  for  example,  may  be  read- 
ily substituted  and  the  paper  disk  99  be 
marked  instead  of  punctured.  If  the  record 
be  taken  off  of  the  dictating  machine,  the 
disk  99  is  also  taken  therefrom  and  is  placed 

45  on  a  corresponding  machine,  with  the  record, 
and  the  transcriber  observing  that  a  tele- 
gram is  recorded  on  the  disk  immediately 
advances  the  carriage  until  the  point  "25" 
on  the  disk  99  is  opposite  the  pointer  117  and 

50  transcribes  what  is  there  recorded.  Upon 
freeing  the  carriage  37  from  the  feed-screw, 
the  spring  108  acts  to  return  the  disk  99 
to  its  normal  position,  that  is,  with  the  zero 
point  thereon  opposite  the  pointer  117.    The 

55  TDosition  of  the  cam  112  on  the  bell  111  is 
such  that  it  trips  the  striker  114  just  as  the 
carriage  37  has  reached  its  extreme  right- 
hand  position,  thus  serving  as  a  signal  that 
the   limit   of   the    record   tablet   has    been 

60   reached. 

The  specific  construction  of  the  correction 
device  herein  shown  and  described  is  not 
claimed  herein,  since  such  construction 
forms  the  subject-matter  of  my  Patent  No. 


1,153,665,  granted  on  the  14th  day  of  Sep-  35 
tember,  1915. 

The  mechanism  of  the  correction  device 
and  the  signaling  bell  occupies  only  a  por- 
tion of  the  space  within  the  abutment  casing 
15,  and  I  preferably  mount  in  the  remaining  70 
portion  thereof  any  suitable  switch  118  for 
switching  on  and  off  the  current  from  the 
motor  in  the  base,  and  which  switch  is  oper- 
ated by  revolving  a  shaft  119  to  make  and 
break  contact  in  any  desired  manner  well-  /a 
known  in  the  art.  For  the  purpose  of  giv- 
ing the  shaft  119  the  turn  necessary,  the 
same  has  a  gear  Avheel  120  thereon  connected 
by  an  intei-mediate  gear  121  to  a  gear  122 
on  a  shaft  123  having  bearing  in  lugs  124,  SO 
125  on  the  abutment  casing  15,  and  said 
shaft  is  provided  with  a  knob  126  by  means 
of  Avhich  the  shaft  may  be  turned  for  effect- 
ing the  revolution  of  the  shaft  119  to  open 
and  close  the  circuit.  85 

While  I  have  thus  described  my  invention 
herein  with  considerable  particularity,  it  is 
to  be  expressly  understood  that  the  inven- 
tion is  not  limited  to  the  details  of  construc- 
tion described,  nor  to  the  particular  propor-  90 
tion  of  parts  shown,  since  the  same  may  be 
varied  within  wide  limits  and  within  the 
terms  of  the  claims  hereto  appended. 

Having  thus  described  my  invention,  what 
is  claimed  is : —  95 

1.  In  a  talking  machine,  the  combination 
of  a  hollow  base,  a  motor  and  motor  shaft 
therein,  a  sound-record  mandrel  shaft  and 
a  driven  shaft  supported  by  said  base  in  par- 
allel relation,  worm-gear  connections  be-  100 
tween  said  mandrel  and  driven  shafts  for 
driving  the  mandrel  shaft  from  the  driven 
shaft,  and  worm  gear  connections  between 
said  motor  shaft  and  driven  shaft. 

2.  In  a  talking  machine,  the  combination  105 
of  a  hollow  base,  a  motor  and  vertical  motor 
shaft  therein,  a  sound-record  mandrel  shaft, 

a  sound  box  feed-screw  and  a  driven  shaft 
all  supported  by  said  base  parallel  to  each 
other,  worm-gear  connections  between  said  HO 
driven  shaft  and  said  mandrel  shaft  and 
feed-screw,  and  worm  gear  connections  be- 
tween said  motor  shaft  and  driven  shaft. 

3.  In  a  talking  machine,  the  combination 

of  a  hollow  base,  a  motor  within  said  base,  a  H'^ 
vertical  motor  shaft  having  a  worm  on  its 
upwardly  projecting  end,  a  bearing  or  sup- 
port for  said  worm,  a  driven  shaft  having 
a  worm-gear  engaging  said  worm  opposite 
said  support,  a  sound-record  mandrel  shaft,  ^^^ 
and  worm-gear  connections  between  said 
driven  shaft  and  mandrel  shaft. 

4.  In  a  talking  machine,  the  combination 
of  a  sound-record  mandrel  shaft  and  a 
sound-box  carriage,  with  a  hollow  base  hav-  ^^^ 
ing  a  post  extending  upwardly  therein,  a 
hollow  motor  shaft  having  bearing  on  th^ 
upper  end  and  the  sides  of  said  post,  a  mo- 
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tor  for  driving  said  shaft,  and  driving  con- 
nections between  said  motor  shaft,  the  man- 
drel shaft  and  the  sound-box  carriage. 

5.  In  a  talking  machine,  the  combination 
5  of  a  hollow  base  and  two  oppositely  disposed 

abutments  supported  by  said  base,  a  motor 
in  said  base,  a  speed  governor  supported  on 
one  of  said  abutments  and  operatively  con- 
nected to  said  motor,  a  sound-box  carriage 
16  moved  by  the  motor,  a  correction  device  sup- 
ported on  the  other  abutment,  and  operating 
connections  between  said  carriage  and  cor- 
rection device. 

6.  In  a  talldng  machine,  the  combination 
15  of  a  hollow  base  and  two  oppositely  disposed 

hollow  abutments  supported  by  said  base,  a 
motor  in  said  base,  a  speed  governor  in  one 
of  the  hollow  abutments  and  operatively 
connected  to  said  motor,  a  sound-box  car- 
20  riage  moved  by  the  motor,  a  correction  de- 
vice housed  in  the  other  abutment,  and  op- 
erating connections  between  said  carriage 
and  correction  device. 

7.  In  a  talking  machine,  the  combination 
25  of  a  hollow  base,  a  motor  therein,  a  vertical 

motor  shaft  having  bearing  within  said 
base,  a  horizontal  shaft  supported  on  said 
base,  a  worm  on  said  motor  shaft  having  a 
bearing  support  in  the  base,  a  worm-geai 

30  on  said  horizontal  shaft  and  engaged  by 
said  worm  opposite  said  support,  a  sound- 
record  mandrel  shaft  and  a  speed  governor 
shaft  supported  on  said  base,  and  driving 
connections  between  said  last-named  shafts 

35  and  said  horizontal  shaft. 

8.  In  a  talking  machine,  the  combination 
of  a  hollow  base,  two  oppositely  disposed 
abutments  supported  by  said  base,  a  sound- 
record  mandrel  shaft  having  bearing  in  but 

40  one  of  said  abutments,  a  sound-box  carriage, 
a  feed-screw  therefor  having  bearings  in 
said  abutments,  a  driven  shaft  having  bear- 
ings in  said  abutments,  a  motor  in  said  base 
geared  to  said  last-named  shaft  between  said 

45  abutments,  and  driving  connections  between 
said  driven  shaft  and  said  feed-screw  and 
mandrel  shaft. 

9.  In  a  talkirig  machine,  the  combination 
of  a  hollow  base,  two  oppositely  disposed 

50  abutments  supported  by  said  base,  a  sound- 
record  mandrel  shaft  having  bearing  in  one 
of  said  abutments  only,  a  sound-box  carriage, 
a  carriage-way  or  support  carried  by  said 
abutments,  a  feed-screw  Avithin  said  way,  a 

55  driven  shaft  having  bearings  in  said  alDut- 
ments,  a  motor  in  said  hollow  base  and  hav- 
ing a  vertical  shaft  projecting  upwardly 
therefrom  and  geared  to  said  driven  shaft 
between  said  abutments,  and  driving  con- 

60  nections  between  said  driven  shaft  and  said 
feed-screw  and  mandrel  shaft. 

10.  In  a  talking  machine,  the  combination 
of  a  hollow  base  and  two  abutments  on  said 
base,  a  motor  within   the  base,   a   vertical 


motor  shaft  haviiig  bearings  in  said  base,  a  65 
driven  shaft  geared  thereto  and  having  bear- 
ings in  said  abutments,  a  speed  governor 
housed  in  one  of  said  abutments,  a  sound 
record  mandrel  shaft,  and  driving  connec- 
tions between  said  driven  shaft  and  the  man-  70 
drel  shaft  and  between  said  driven  shaft  and 
the  speed  governor. 

11.  In  a  talking  machine,  the  combina- 
tion of  a  hollow  base,  and  two  hollow  abut- 
ments thereon,  a  motor  in  said  base,  a  motor  75 
shaft  driven  thereby,  a  driven  shaft  having 
bearings  in  said  hollow  abutments  and  con- 
nected to  said  motor  shaft,  a  sound-box  car- 
riage, a  correction  device  housed  in  one  of 
said  hollow  abutments  and  operatively  con-  80 
nected  to  said  carriage,  a  speed  governor 
housed  in  the  other  hollow  abutment,  and 
connections  between  said  driven  shaft  and 
said  speed  governor  and  sound-box  car- 
riage, 85 

12.  In  a  talking  machine,  the  combination 
of  a  hollow  base,  a  motor  within  said  base 
and  having  a  vertical  motor  shaft  extend- 
ing therefrom,  two  oppositely  placed  abut- 
ments on  said  base,  a  horizontal  driven  shaft  90 
having  bearings  in  said  abutments,  a  sound 
record  mandrel  shaft  and  a  speed  governor 
shaft  each  having  bearings  in  one  of  said 
abutments  only,  and  connections  between 
one  end  of  the  driven  shaft  and  the  mandrel  95 
shaft  and  between  the  other  end  of  said 
driven  shaft  and  the  speed  governor  shaft. 

13.  In  a  talking  machine,  the  combination 
of  a  hollow  base  and  two  oppositely  dis- 
posed hollow  abutments  supported  thereon,  100 
a  speed-indicating  scale  and  pointer  on  the 
front  face  of  one  hollow  abutment,  a  cor- 
rection disk  on  the  front  face  of  the  other 
hollow  abutment  and  a  disk  operating  de- 
vice therein,  a  motor  in  said  hollow  base,  a  105 
sound-record  mandrel  driven  thereby,  a  speed 
governor  in  the  one  hollow  abutment  and 
connected  to  said  pointer,  operative  con- 
nections between  said  governor  and  motor, 

a  sound-box  carriage  moved  by  said  motor,  HO 
and  operative  connections  between  said  car- 
riage and  correction  device. 

14.  In  a  talking  machine^  the  combination 
of  a  hollow  base,  a  motor  and  vertical  motor 
shaft  therein,  two  oppositely  disposed  hoi-  115 
low  abutments  on  said  base,  a  speed  gov- 
ernor in  one  of  said  abutments,  a  correction- 
indicating  device  mounted  on  the  other  abut- 
ment and  operating  devices  therefor  within 
said  abutment,  a  sound-box  carriage  oper-  120 
atively  connected  to  said  devices,  a  sound- 
record  mandrel-shaft,  and  operative  con- 
nections between  said  motor  shaft  and  said 
speed  governor,  sound-box  carriage  and  man- 
drel shaft.  125 

15.  In  a  talking  machine,  the  combination 
of  a  hollow  base,  a  motor  therein,  two  oppo- 
sitely  disposed   hollow   abutments   on   said 
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base,  a  speed  governor  in  one  hollow  abitt- 
ment.  a  signaling  device  in  the  other  hol- 
low abutment,  a  sound-box  carriage  in  oper- 
ative relation  with  said  signaling  device, 
5  and  operative  connections  from  said  motor 
to  said  speed  governor  and  to  said  sound-, 
box  carriage. 

.    IC.  In  a  talking  machine,  the  combination 
of  a  hollow  base,  a  motor  and  motor  shaft 

10  therein,  a  sound-record  mandrel  shaft  and 
a  driven  shaft  supported  by  said  base  in 
parallel  relation,  an  intermediate  shaft  ex- 
tending at  right  angles  to  the  last-named 
shafts,  worm-gear  connections  between  said 

15  driven  shaft  and  said  intermediate  shaft, 
and  between  said  intermediate  shaft  and 
said  mandrel  shaft,  and  operative  connec- 
tions between  said  motor  shaft  and  said 
driven  shaft. 

20  17.  In  a  talking  machine,  a  motor,  a 
sound-record  mandrel,  a  feed-screw,  a  speed 
governor,  a  driven  shaft,  means  comprising 
worm-gear  connections  for  driving  said 
mandrel  and  feed-screw   from  said  shaft, 

25  means   comprising   worm-gear  connections 
for  driving  said  governor  from  said  shaft, 
and  means  comprising  worm-gear  connec- 
tions for  driving  said  shaft  from  said  motor. 
18.  In  a  talking  machine,  the  combination 

2^  of  a  hollow  base,  a  motor  within  said  base,  a 
horizontal  shaft  driven  therefrom,  a  sound- 
record  mandrel,  a  feed-screw,  connections 
between  one  end  of  said  driven  shaft  and 


said  mandrel  and  feed-screw,  a  speed  gover- 
nor, and  connections  between  said  governor  .ib 
and  the  opposite  end  of  said  driven  shaft. 

19.  In  a  talking  machine,  the  combination 
of  a  hollow  base,  a  motor  within  said  base, 
a  horizontal  shaft  driven  therefrom,  a  sound- 
record  mandrel,  a  feed-screw,  worm-gear  40 
connections  between  one  end  of  said  driven 
shaft  and  said  mandrel  and  feed-screw,  a 
speed  governor,  and  worm-gear  connections 
between  said  governor  and  the  opposite  end 

of  said  driven  shaft.  46 

20.  In  a  talking  machine,  the  combination 
of  a  hollow  base,  a  motor  and  motor  shaft 
therein,  a  sound  record  mandrel  shaft,  a 
sound-box  feed-screw  and  a  driven  shaft 
supported  by  said  base  in  parallel  relation,  50 
an  intermediate  shaft  extending  at  right  an- 
gles to  the  last-named  shafts  and  feed-screw, 
worm-gear  connections  between  said  driven 
shaft  and  said  intermediate  shaft,  and  be- 
tween said  intermediate  shaft  and  said  man-  65 
drel  shaft  and  feed-screw,  and  operative 
connections  between  said  motor  shaft  and 
said  driven  shaft. 

In  testimony  whereof  I  have  signed  this 
specification  in  the  presence  of  two   sub-  ^0 
scribing  witnesses. 

CLINTON  E.  WOODS. 

Witnesses : 

J.  S.  GKirriTH, 
John  R.  Peteie. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  .Feederick  Kraft,  a 
citizen  of  the  United  States,  and  a  resident 
of  Highwood  Park,  in  the  county  of  Hudson 
5  and  State  of  New  Jersey,  have  invented 
certain  new  and  useful  Improvements  in 
Brakes  for  Phonographs,  of  which  the  fol- 
lowing is  a  specification. 

This  invention  relates  to  a  brake  of  novel 

10  construction  for  phonographs,  which  is 
automatically  set  at  the  end  of  the  inward 
sweep  of  the  tone  arm.  This  sweep  varies 
in  length  for  different  lengths  of  records, 
and  means  have  therefore  been  devised,  for 

15  causing  the  brake  to  be  correctly  set  irre- 
spective of  the  length  of  the  tone  arm  sweep. 
In  other  words,  the  brake  will  be  automati- 
cally applied  on  records  of  greater  as  well 
as  of  less  length  or  whenever  the  piece  of 

20  music  is  finished. 

In  the  accompanying  drawing:  Figux'e  1 
is  a  horizontal  section  of  a  brake  embodying 
my  invention,  taken  in  a  plane  above  the 
turn  table  of  a  phonograph;  Fig.  2,  a  ver- 

25  tical  section  partly  in  side  view;  Fig.  3,  a 
horizontal   section   through   the   tone   arm 
showing  adjoining  parts,  and  Fig.  4,  a  wir- 
ing diagram. 
The  cabinet  of  the  phonograph  is  fur- 

30  nished  with  the  usual  top  1,  through  which 
passes  the  spindle  2,  of  the  turn  table  3, 
which  spindle  is  driven  in  suitable  manner. 
To  top  1  there  is  secured,  a  plate  4  to  which 
is  pivoted  at  5,  a  brake  lever  6,  having  a 

35  handle  7.  Lever  6  is  provided  with  a  brake 
shoe  8,  of  suitable  construction  which  is 
adapted  to  be  projected  against  the  edge  of 
the  turn  table  3,  by  means  of  a  spring  9, 
which  is  shown  to  be  secured  at  one  end  to 

40  plate  4  and  at  the  other  end  to  handle  7. 
To  lever  6  there  is  pivoted  one  end  of  a  rod 
or  brake  controlling  member  10  passing  dia- 
metrically beneath  turn  table  3,  and  having 
an  elongated  eye  11  for  the  accommodation 

46  of  spindle  2.  The  other  end  of  rod  10,  is 
provided  with  a  spring  arm  12,  to  which  is 
secured  a  beveled  head  13  constituting  a 
spreading  bolt.  This  head  is  adapted  to  en- 
gage  an   abutment   comprising   a  notched 

50  sleeve  14  rotatably  mounted  upon  pin  15, 
that  extends  upwardly  from  top  1,  the  sleeve 
being  influenced  by  a  spring  16.  Sleeve  14 
is  provided  with  a  tail  piece  17  which  is 
adapted  to  be  engaged  by  a  split  collar  or 

55  tripping  member  18  shiftably  encircling  the 
tone  arm  19.    This  collar  is  formed  of  two 


sections  hingedly  connected  at  one  of  their 
ends  as  at  20,  while  their  spaced  other  ends 
are  bent  outwardly  as  at  21,  one  of  such 
ends  constituting  a  tripper  for  tail  piece  17.  60 
Through  ends  21,  passes  a  pin  22,  which  by 
means  of  springs  23,  has  a  tendency  to  con- 
tract the  collar  upon  the  tone  arm. 

The  operation  is  as  follows:  When  the 
machine  is  playing,  head  13  engages  notch  65 
24  of  sleeve  14,  which  will  cause  rod  10  to 
be  so  advanced,  against  action  of  spring  9, 
that  brake  8  is  held  off  turn  table  3  (Fig.  2) . 
When  the  tone  arm  has  reached  the  end  of 
its  path,  tripper  21  will  strike  tail  17,  so  as  70 
to  tui-n  sleeve  14  (against  action  of  spring 
16)  and  dislodge  head  13  from  notch  24,  the 
sleeve  being  by  its  spring  16  immediately 
returned  to  its  normal  position,  after  this 
dislodgment  has  been  effected.  The  release  75 
of  the  head  13  from  the  sleeve  14,  will  effect 
the  release  of  rod  10,  so  that  spring  9  will 
now  retract  the  same  and  swing  lever  6  in- 
ward to  carry  brake  shoe  8  against  turn 
table  3.  As  soon  as  the  head  13  has  relin-  80 
quished  sleeve  14,  it  will  pass  between  the 
ends  21  of  collar  18  (Fig.  3)  and  thus  spread 
the  latter  against  action  of  springs  23,  the 
collar  being  thus  loosened  upon  the  tone 
arm  19  but  being  arrested  in  position  by  the  S5 
interposition  of  the  head  13.  A  new  record 
is  now  fitted  upon  the  turn  table  and  the 
tone  arm  is  swung  inward  so  that  the  stylo 
is  brought  opposite  the  end  of  such  new 
record,  the  movement  of  the  tone  arm  being  90 
not  participated  in  by  the  collar.  The  brake 
is  released  by  hand  lever  7,  thus  pulling 
head  13  out  of  collar  18,  and  causing  the  lat- 
ter to  be  again  tightened  upon  the  tone  arm 
by  springs  23,  while  the  head  will  become  re-  95 
engaged  by  sleeve  14.  The  motor  is  started 
and  the  tone  arm  is  swung  to  the  beginning 
of  the  record  carrying  the  collar  18  with  it, 
whereupon  the  piece  is  played  and  the  oper- 
ation described  is  repeated.  100 

It  will  be  seen  that  the  collar  18  will  trip 
the  brake  controlling  means,  as  soon  as  the 
tone  arm  has  reached  the  end  of  its  path 
and  that  the  collar  will  be  set  automatically 
in  such  a  manner  that  it  will  be  carried  in  105 
due  time  against  the  brake  controlling 
means,  irrespective  of  the  length  of  the  tone 
arm  stroke.  In  this  way,  the  brake  will  be 
promptly  applied  at  the  end  of  longer  as 
well  as  of  shorter  records.  In  case  the  turn  HO 
table  is  operated  by  an  electric  motor,  the 
brake  may  be  so  connected  to  the  motor  that 
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the  latter  is  automatically  started  as  soon 
as  the  brake  is  taken  pff-  For  this  purppse 
there  is  provided,  a  contact  25,  which  is  sep- 
arated from  plate  4  by  insulatioo  26,  and  i§ 
5  connected  to  the  motor  by  wire  27  (Fig.  4)j 
while  a  secpnd  wire  28  l,ea,ds  from  lever  24 
through  the  source  of  power  to  the  motor. 
When  the  brake  is  off,  the  circuit  will  thus 
be  closed,  and  the  motor  started. 
10       I  claim: 

1.  A  phonograph  comprising  a  turn  table, 
a  brake,  a  tone  arm,  a  tripper  mounted  on 
the  tone  arm  and  adapted  to  be  normally  in 
operative  engagement  therewith,  and  brake 

' '"'  controlling  means  adapted  to  arrest  the  trip- 
per and  simultaneously  bi'eak  its  operative 
engagement  with  the  tone  arm. 

2.  A  phonograph  comprising  a  turn  table, 
a  brake,  a  tone  arm,  a  split  collar  mounted 

-0  on  th,e  tone  arm  and  adapted  to  be  taken 
along  therebj^  through  frictional  contact, 
and  a  spreader  operatively  connected  to  the 
brake,  said  spreader  being  adapted  to  arrest 
the  collar,  and  to  simultaneously  break  its 

2'  frictional  engagement  with  the  tone  arm. 

3.  A  plionograph  comprising  a  turn  table, 
a  brake,  a  tone  arm,  a  tripper  fitted  upon  the 
tone  arm,  and  means  operable  by  the  brake 
for  loosening  sajd  tripper  to  permit  an  in- 

•  '  dependent  movement  of  the  tone  arm. 


4.  A  phonograph  comprising  a  turn  table, 
a  brake,  a  tone  arip,  a  tripping  member  mov- 
ably  mounted  thereon,  and  means  operable 
by  the  brajj:e  for  simultaneously  loosening 
and  arresting  the  tripping  member.  3") 

•5.  A  phxjnograph  comprising  a  turn  tabl^e, 
a  brake,  a  brake  setting  rod,  a  tone  arm,  a 
split  collar  movahle  on  the  tone  arm,  and  a 
head  carried  by  the  brake  setting  rod  and 
adapted  to  simultaneously  spread  and  arrest  40 
the  collar. 

6.  A  phonograph  comprising  a  turn  table, 
a  spring-influenced  brake,  a  rod  connected 
thereto,  a  head  carried  by  the  rod,  a  movable 
abutment  adapted  to  be  engaged  by  the  45 
head,  a  tone  arm,  a  collar  movablj^  fitted 
upon  the  tone  arm  and  adapted  to  be  en- 
gaged by  the  head,  said  collar  being  adapt- 
ed to  actuate  said  abutment. 

7.  A  phonograph  comprising  a  turn  table,  ^0 
a  spring-influenced  brake,  a  rod  connected 
thereto,  a  head  carried  by  the  rod,  a  spring- 
influenced  abutment  having  a  tail  piece  and 
adapted  to  be  engaged  by  the  head,  a  tone 
arm,  and  a  collar  movably  fitted  upon  the  ^^ 
tone  arm  and  adapted  to  be  engagecl  by  the 
head,  said  colilar  being  adapted  to  engage 
the  tail  piece. 

FKEDERICK  KEAFT. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  John  P.  Leach,  a 
citizen  of  the  United  States,  residing  at  Chi- 
cago, in  the  county  of  Cook  and  State  of 
,^  Illinois,  have  invented  certain  new  and  use- 
ful Improvements  in  Phonograph  Turn-Ta- 
bles.  of  which  the  following  is  a  specification. 
My  invention  rebates  to  improvements  in 
sound    reproducing   instruments   and    more 

•jQ  particularly  to  a  disk-record  supporting 
plate,  generally  called  a  turn-table,  which  is 
used  on  all  types  of  talking  machines  in 
which  the  popular  wafer-like  disk-records 
are  used  in  conjunction  with  a  diaphragm 

-,^5  and  stylus  for  reproducing  music  or  other 
sounds. 

In  the  talking  machines  with  which  I  am 
familiar  the  turn-table  is  carried  upon  the 
upper  end  of  a  vertical  driving  spindle  and 

20  is  formed  of  pressed  steel  or  coat  metal,  the 
table  being  designed  with  the  sole  object  of 
providing  a  record  support  and  drive. 

The  object  of  my  invention  is  to  provide  a 
tiu-n-table  to  be  used  in  place  of  the  table 

25  furnished  by  the  manufacturer  and  which 
will  enhance  and  enrich  the  tones  of  the 
sounds  produced  by  the  instrument  and  re- 
produce with  greater  fidelity  the  tones  of 
the    instrument,    or    voices    originally    re- 

§0  corded  upon  the  disks. 

Another  object  of  my  invention  is  the  pro- 
vision of  such  a  turn-table  having  greater 
resonance  than  those  now  in  use  and  which 
will  respond  to  the  vibrations  caused  in  the 

35  reproducing  diaphragm  by  the  stylus  fol- 
lowing the  irregidarities  in  the  grooves  of 
the  record,  thus  augmenting  or  increasing 
the  volume  of  sound  produced  by  the  in- 
strument. 

40  A  still  further  object  of  the  invention  is 
the  provision  of  a  turn-table  which  will  gen- 
erally improve  the  qualities  of  the  sounds 
and  make  them  more  pleasing  to  the  ears  of 
a  listener. 

46  Still  other  and  further  objects  will  become 
apparent  to  those  skilled  in  the  art  from  a 
consideration  of  the  following  description 
and  drawing,  wherein: — 

Figure  1  is  a  plan  view  of  my  improved 

60  turn-table  with  parts  broken  away  to  illus- 
trate its  composite  structure.  Fig.  2  is  a 
side  elevation  with  parts  broken  away  on 
a  diametrical  plane.  Fig.  3  is  a  fragmentary 
sectional  view  illustrating  a  modified  form 

55  of  construction- 


Eeferring  to  the  drawings,  wherein  I  have 
illustrated  my  improved  turn-table  in  its 
preferred  form,  the  numeral  10  indicates  a 
metallic  disk  having  a  central  hub  11,  in 
this  particular  instance  the  hub  having  a  60 
taper  bore  12  for  mounting  on  the  upper  end 
of  the  drive  spindle  of  a  Pathephone.  This 
hub  construction  obviously  may  be  changed 
for  mounting  the  table  upon  the  differently 
formed  spindles  of  other  talking-machines.  65 

The  upper  surface  of  the  metallic  disk, 
which  preferably  is  of  brass  or  bronze,  is 
flat,  whereas,  its  lower  surface,  formed 
parallel  with  the  upper  face,  terminates  in 
a  peripheral  shoulder  13  forming  an  annu-  70 
lar  rim  or  flange  14  around  the  periphery 
of  the  plate. 

Upon  both  the  upper  and  lower  faces  of 
the  metaMic  plate  I  have  mounted  thin 
vrooden  disks  15  and  16,  preferably  of  hard  75 
wood  having  good  resonant  qualities.  These 
disks  are  intimately  united  to  the  metal 
plate  bv  films  17  of  glue  or  cement.  The 
upper  disk  15  is  of  equal  thickness  through- 
out, extending  close  to  the  periphery  of  the  80 
plate,  whereas  the  lower  disk  is  thinned  out 
at  its  peripheral  portion  to  overlie  the  an- 
nular flange  14  of  the  plate,  the  two  disks 
therefor  covering  the  entire  surface  of  the 
metal  plate  except  its  peripheral  edge.  A  85 
layer  of  felt  15'  is  applied  to  the  upper 
disk  15  to  provide  a  frictional  surface  upon 
which  to  place  the  record  disk. 

A  plurality  of  holes  18  are  formed  in 
the  metallic  plate,  materially  reducing  its  90 
weight,  and  providing  communicating  spaces 
through  which  the  two  wooden  disks  may  be 
intimately  connected.  In  the  preferred  form 
of  the  invention  these  openings  18  are  filled 
with  a  composition  19  of  saw-dust  and  glue  95 
acting  as  a  binder  to  aid  in  cementing  the 
wooden  disks  in  place  and  at  the  same  time 
intimately  connecting  them  with  a  wooden 
medium. 

In  the  modified  form  of  construction  illus-  100 
trated  in  Fig.  3.  I  have  shown  the  openings 
18  as  being  fi^ed  with  wooden  plugs  19 
which  serve  the  same  purpose  as  the  saw 
dust  fillers,  forming,  however,  a  somewhat 
more  rigid  connection  between  the  wooden  105 
disks,  though  obviously  presenting  some- 
what greater  difficulties  from  the  manufac- 
turing standpoint. 

I  have  endeavored  to  explain  some  of  the 
reasons  underlying  the  improvement  which  110 
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I  have  made,  though  it  may  be  that  other 
theories  and  reasons  will  more  accurately 
account  for  the  very  noticeable  improve- 
ment in  the  reproduction  of  sound  accom- 
"i  plished  by  the  use  of  my  invention. 

Whereas  I  have  illustrated  and  described 
my  improved  structure  in  what  I  now  con- 
sider to  be  a  preferred  form,  together  with  a 
possible  modification,  it  is  to  be  understood 

10  that  many  changes  and  modifications  may 

be  made  without,  hoAvever,  departing  from 

the  spirit  of  the  invention  or  the  scope  of 

the  appended  claims. 

Having  described  my  invention,  what  I 

16  claim  is: — 

1.  A  turn-table  for  talking  machines  com- 
prising the  combination  with  a  metallic 
plate,  of  a  pair  of  thin  wooden  disks  mount- 
ed on  its  upper  and  lower  surfaces  and  in 

20  intimate  contact  therewith. 

2.  A  turn-table  for  talking  machines  com- 
prising the  combination  with  a  metallic 
disk  having  a  plurality  of  openings  therein 
of  a  pair  of  thin  wooden  disks  mounted  on 

25  the  upper  and  lower  surfaces  thereof,  and 


a  wooden  connector  filling  said  openings  and 
joining  the  wooden  disks. 

3.  A  turn-table  for  talking  machines  com- 
prising the  combination  Avith  a  metallic 
disk  having  a  plurality  of  openings  therein, 
of  a  pair  of  thin  wooden  disks  mounted  on 
the  upper  and  lower  surfaces  thereof,  and  a 
composition  of  comminuted  wood  with  a 
binder  filling  said  openings  and  joining  the 
wooden  disks. 

4.  A  turn-table  for  talking  machines  com- 
prising the  combination  with  a  relatively 
thick  metallic  disk  having  a  plurality  of 
openings  therein  of  a  pair  of  relatively  thin 
fibrous  disks  mounted  on  the  upper  and 
lower  surfaces  thereof,  and  a  composition 
of  fibrous  particles  and  a  binder  filling  said 
openings  and  joining  the  fibrous  disks. - 

In  testimony  whereof  I  hereunto  set  my 
hand  in  the  presence  of  two  subscribing 
witnesses. 

JOHN  P.  LEACH. 
In  the  presence  of — 
Stanley  W.  Cook, 
Mary  Y.  Allen. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Harrt  W.  Hess,  a 
citizen  of  the  United  States,  residing  at  New 
York  city,  in  the  county  of  New  York  and 
5  State  of  New  York,  have  invented  certain 
new  and  useful  Improvements  in  Talking- 
Machines;  and  I  do  hereby  declare  the  fol- 
lowing to  be  a  full,  clear,  and  exact  descrip- 
tion of  the  invention,  such  as  will  enable 
10  others  skilled  in  the  art  to  which  it  apper- 
tains to  make  and  use  the  same. 

The  present  invention  has  relation  to  cer- 
tain improvements  in  talking  machines, 
whereby  the  desired  degree  and  quality  of 
15  resonance  for  magnifying  the  production  of 
sound  may  be  obtained. 

The  principal  object  of  my  invention  is 

the  provision  of  improved  resonant  means  of 

an  inexpensive  character,  whereby  the  dis- 

20  advantageous  effects  of  horns  and  similar 

structures  are  obviated. 

The  invention  is  illustrated  in  a  number  of 
preferred  forms  in  the  accompanying  draw- 
ings, wherein — 

2  5      Figure  1  is  a  side  elevation  of  one  embodi- 

ment of  the  invention.  Fig.  2  is  a  horizontal 
sectional  view  and  Fig.  3  is  a  vertical  section 
on  the  line  3 — 3  in  Fig.  2. 

In  the  drawings,  the  usual  revolving  plat- 
80  form  is  shown  at  10,  mounted  upon  the  rev- 
oluble  shaft  11,  driven  by  a  motor  within  the 
box  12.  The  stylus  13  acts  upon  a  dia- 
phragm in  the  holder  14  supported  upon  a 
hollow  tone  arm  15,  and  moving  over  the  re- 

3  5  volving  record  in  a  well  known  manner. 

While  I  have  shown  the  invention  as  ap- 
plied to  a  moving  diaphragm  holder  and  a 
flat  record,  it  is  to  be  understood  that  I  do 
not  limit  myself  to  the  embodiment  of  my 

40  invention  in  connection  with  this  particular 
type  of  machine.  Any  machine  having  a 
tone  arm  and  a  box  upon  which  it  is  mount- 
ed is  capable  of  being  constructed  in  accord- 
ance with  my  invention. 

46  The  invention  in  one  aspect,  broadly  con- 
sidered, consists  in  forming  one  of  the  walls 
of  the  motor  box  upon  which  the  record  is 
carried  while  in  use  so  that  it  provides  the 
resonating  agent  or  vibrating  board.    The 


sound  waves  gathered  by  the  tone  arm  are  50 
then  projected  against  this  resonating  agent, 
and  rebound  therefrom  freely  and  without 
lateral  confinement. 

In  the  form  of  my  invention  shown  in 
Fig.  1  a  suitable  vibrating  board  16  is  in-  55 
serted  in  one  corner  of  the  box  12,  being 
preferably  slightly  inclined,  as  made  clear  in 
Figs.  2  and  3,  and  having  its  edges  suitably 
secured  to  the  main  sides  of  the  box,  as  by 
gluing,  for  instance.  The  reinforcing  strips  60 
17  may  be  used  to  brace  the  edges  of  the 
board  16. 

As  shown  in  Figs.  1  and  3,  the  tone  arm 
passes  down  through  the  cover  18,  of  the 
box,  and  is  turned  so  that  its  opening  19  65 
faces  the  board  16,  thus  projecting  the  sound 
against  the  same.  The  exact  angle  of  in- 
clination of  the  pipe  opening  is  not  material, 
so  long  as  it  carries  the  sound  waves  against 
the  vibrating  board  and  makes  the  resonance  7  0 
of  the  latter  available. 

The  quality  and  volume  of  tone  produced 
by  employment  of  resonating  agents  made  in 
accordance  with  my  invention  are  greatly 
superior  to  those  produced  by  the  usual  7  5 
horns,  whether  placed  within  the  supporting 
box  or  outside  of  it. 

Various  changes  may  be  made  in  the  em- 
bodiment of  my  improvements  without  de- 
parting from  the  scope  of  my  invention,  and  80 
I  do  not  limit  myself  to  the  details  herein 
shown  and  descrilDed. 

What  I  claim  is — 

1.  In  a  talking  machine,  a  box  for  accom- 
niodating  the  usual  motor  and  having  a  reso-  85 
nant  wall  so  placed  as  to  afford  no  material 
obstruction  to  lateral  transmission  of  soxmd, 
and  a  tone  ai'm  carried  by  said  box  and  so 
placed  as  to  project  sound  waves  against  the 
outer  surface  of  said  wall,  substantially  as  90 
described. 

2.  In  a  talking  machine,  a  box  for  the 
motor  having  a  resonant  wall  placed  across 
a  recess  at  one  corner  thereof,  and  a  tone 
arm  extending  downward  through  the  pro-  95 
jecting  top  of  said  box,  so  as  to  project 
sound  waves  against  the  outside  of  said 
resonant  wall,  substantially  as  described. 


a 
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3.  In  a  talking  machine,  a  box  for  the 
motor  having  a  resonant  wall  placed  across  a 
recess  at  one  corner  thereof  in  an  inclined 
position,  and  a  tone  arm  projecting  down- 
ward through  the  projecting  top  of  the  box 
and  having  its  lower  extremity  turned  to- 
ward said  wall,  substantially  as  described. 


In  testimony  whereof,  I  affix  my  signature, 
in  presence  of  two  witnesses. 

HAKRY  W.  HESS. 

Witnesses : 

Katharine  C.  Mead, 
H.  S.  MacKaye. 
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Specification  of  Letters  Patent.  Patented  Jan.  30,  1917. 

Application  filed  August  19, 1916.     Serial  No.  115,896. 


To  all  tohom  it  may  concern : 

Be  it  known  that  I,  George  L.  Minns, 
a  citizen  of  the  United  States,  residing  at 
Cleveland,  in  the  county  of  Cuyahoga  and 
5  State  of  Ohio,  have  invented  certain  new 
and  useful  Improvements  in  Repeater  At- 
tachments for  Phonographs ;  and  I  do  here- 
l)y  declare  the  following  to  be  a  full,  clear, 
and  exact  description  of  the  invention,  such 

10  as  will  enable  others  skilled  in  the  art  to 
which  it  appertains  to  make  and  use  the 
same. 

This  invention  relates  to  new  and  useful 
improvements  in  repeater  attachments  for 

15  phonographs  and  the  principal  object  of  the 
invention  is  to  provide  a  device  which  may 
be  attached  to  an  ordinary  phonograph 
using  a  disk  record  which  is  adapted  to  re- 
turn  the   reproducer    to    playing  position 

20  after  the  record  has  been  completed. 

Another  object  of  the  invention  resides  in 
the  provision  of  a  novel  means  for  raising 
the  tone  arm  to  cause  the  same  to  move  back 
to  playing  position  after  the  record  has  been 

2&  played. 

A  still  further  object  of  the  invention  is 
to  provide  a  device  consisting  of  a  bar  at- 
tached at  its  outer  end  to  a  post  and  carry- 
ing at  its  inner  end  a  latch  mechanism  for 

30  engaging  a  post  at  the  center  of  the  record 
Avhich  is  screw  threaded  so  that  when  said 
latch  is  in  engagement  and  the  record  in 
motion,  the  inner  end  of  the  bar  will  be 
raised  to  lift  the  tone  arm  into  such  position 

35  as  to  cause  the  stylus  to  disengage  the  record 
and  after  lifting  said  tone  arm  up  to  or 
beyond  a  predetermined  point  it  will  be 
seen  that  the  same  will  gravitate  back  to 
starting  position  and  engage  another  latch 

40  mechanism  which  will  allow  the  bar  to  de- 
scend to  original  position. 

With  these  and  other  objects  in  view  the 
invention  consists  in  the  novel  combination 
and   arrangement  of  parts  which   will  be 

4^  fully  set  forth  in  the  following  specification 
and  accompanying  drawings,  in  which : — 

Figure  1  is  a  top  plan  view  of  a  phono- 
graph showing  this  attachment  in  place 
thereon.     Fig.   2  is  an  enlarged  sectional 

^0  view  on  line  2—2  of  Fig.  1.  Fig.  3  is  an 
enlarged  longitudinal  sectional  view  of  the 
traveler  bar  over  which  the  tone  arms  move. 
Fig.  4  is  a  horizontal  sectional  view  on  line 
4—^  of  Fig.  2.    Fig.  5  is  an  enlarged  frag- 

^■^  mentary  sectional  view  through  the  traveler 
bar  illustrating  one  of  the  latch  mechanisms. 


and  Fig.  6  is  an  enlarged  sectional  view  on 
line  6—6  of  Fig.  2. 

Referring  to  the  draAvings  the  numeral  1 
designates  the  phonographic  box  of  ordi-  «0 
nary  construction  provided  with  the  usual 
turn  table  2  having  the  ordinary  central 
post  3  which  is  connected  to  a  suitable  driv- 
ing mechanism  by  means  of  Avhich  the  turn 
table  is  rotated.  A  threaded  sleeve  4  is  «55 
fitted  oA^er  the  upper  end  of  said  post  and 
provided  at  its  base  with  a  flange  5. 

Attached  to  and  extending  upAvardly 
from  the  box  1  adjacent  the  periphery  of 
the  turn  table  2  is  a  post  6  provided  with  70 
an  internalh'  screAv  threaded  bore  7  into 
which  a  screw  8  is  threaded.  This  screw  8 
is  surrounded  b}'^  a  compression  coil  spring  9 
and  the  head  10  of  said  screw  is  seated  on 
the  upper  side  of  the  traveler  bar  which  76 
will  be  more  fully  hereinafter  described. 

The  traveler  bar  above  referred  to  is 
designated  by  the  numeral  11  and  is  pro- 
Aided  at  one  end  Avith  an  opening  12  through 
Avhich  the  scrcAv  8  extends  and  this  bar  is  80 
supported  on  the  upper  end  of  the  spring  9 
as  clearly  shoAvn  in  Figs.  2  and  6.  This 
traveler  bar  11  compiises  a  tubular  body  13 
foj'med  intermediate  its  ends  with  a  depres- 
sion 14  Avhich  is  arranged  so  that  when  said  85 
bar  is  in  place  the  depression  will  come  in 
direct  alinement  Avith  the  ouier  grooA^e  of 
tlie  playing-  surface  of  the  record.  Formed 
within  the  body  13  near  the  end  opposite 
that  AA'hich  is  connected  to  the  screw  8  is  an  90 
iuAvardly  extending  annular  flange  15  form- 
ing a  central  guide  opening  16  through 
Avhich  the  toothed  latch  member  to  be  more 
fully  hereinafter  described  is  passable. 
Formed  centrally  of  the  upper  side  of  the  96 
depression  14  is  an  opening  17  through 
Avhich  the  stem  of  the  latch  button  is  slid- 
able.  A  suitable  slot  18  is  formed  near  the 
inner  end  of  the  body  13  and  this  slot  is  to 
accommodate  the  box  member  for  holding  100 
the  toothed  bolt  away  from  engagement 
AA'ith  the  sleeve  4. 

The  toothed  bolt  above  referred  to  con- 
sists of  a  stem  19  provided  at  its  outer  end 
Avith  a  head  20  which  is  provided  on  its  106 
outer  face  with  a  plurality  of  transversely 
extending  ribs  or  teeth  for  cooperation  with 
the  threads  of  the  slecA^e  4.  The  stem  19  is 
slidable  through  the  opening  16  and  a 
spring  21  bears  against  the  annular  rib  15  HO 
and  the  head  20  to  normally  urge  the  bolt 
outwardly.    The  inner  end  of  the  stem  19 
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is  provided  with  an  upwardly  extending  htg 
22  for  cooperation  with  the  dog  23  formed 
on  the  end  of  the  lever  24  which  is  pivoted 
in  the  slot  18.  A  suitable  leaf  spring  25 
5  normally  urges  the  longer  end  of  the  lever 
24  upwardly  so  as  to  move  the  dog  23  into 
engagement  with  the  lug  22.  It  will  thus  be 
seen  that  when  the  device  is  in  the  position 
shown  in  Fig.  3  the  head  20  will  be  held  out 

]  0  of  engagement  with  the  threaded  sleeve.  It 
will  also  be  seen  that  the  lever  24  is  curved 
upwardly  to  form  a  seat  in  which  the  tone 
arm  when  at  its  innermost  limit  of  travel 
engages. 

]  5  Connected  to  the  inner  end  of  the  bolt  19 
is  a  rod  26  which  extends  through  the  tubu- 
lar body  13  and  has  pivotally  connected  to 
its  inner  end  the  arm  27  of  a  bell  crank  de- 
signated generally  by  the  numeral  28  which 

20  is  pivoted  as  shown  at  29  within  the  de- 
pressed portion  14  of  the  bar  13  and  the 
forwardly  extending  arm  30  of  said  bell 
crank  is  provided  with  a  slot  31  for  the  re- 
ception of  the  pivot  pin  32  by  means  of 

25  which  the  lower  end  of  the  stem  of  the  but- 
ton designated  by  the  numeral  33  is  pivoted 
to  the  bell  crank.  The  upper  end  of  the 
stem  of  the  button  is  provided  with  a  head 
34  which  is  curved  to  form  a  seat  in  which 

30  the  tone  arm  rests  when  at  starting  position. 
It  will  thus  be  seen  that  when  the  tone  arm 
is  set  at  starting  position  the  same  will  op- 
erate to  move  the  bell  crank  into  such  a  po- 
sition as  to  withdraw  the  bolt  out  of  engage- 

35  ment  with  the  sleeve  4. 

It  will  be  apparent  from  the  foregoing 
that  in  use  the  tone  arm  rests  when  in  start- 
ing position  directly  over  the  latch  button 
34  and  as  the  record  rotates,  the  tone  arm 

40  travels  inwardly  toward  the  center  of  the 
record  and  toward  the  latch  24.  After  the 
record  has  been  played  it  will  be  seen  that 
the  tone  arm  will  have  been  carried  into 
engagement  with  the  latch  24  and  thus  op- 

45  erating  the  same  to  release  the  bolt  19  and 
allow  the  heads  20  to  engage  the  threaded 
sleeve  4  which  due  to  the  continuous  rota- 


tion of  the  turn  table  and  disk  will  carry 
the  end  of  the  arm  11  upwardly  until  it 
reaches  such  position  that  the  tone  arm  will  50 
by  gravity  travel  to  its  original  position  and 
drop  into  the  depression  formed  in  the  arm 
11  thereby  engaging  the  head  34  and  caus- 
ing the  bell  crank  28  to  be  operated  to  ex- 
ert pull  on  the  rod  26  and  thereby  with-  55 
draw  the  bolt  19  and  allow  the  end  of  the 
arm  11  to  drop  to  its  original  position.  In 
this  way  it  will  be  seen  that  the  operation 
may  be  repeated  until  stopped  by  the  user. 

While  in  the  foregoing  there  has  been  60 
shown  and  described  the  preferred  embodi- 
ment of  this  invention,  it  is  to  be  under- 
stood that  such  changes  may  be  made  in  the 
combination  and  arrangement  of  parts  as 
will  fall  within  the  spirit  and  scope  of  the  65 
invention  as  claimed. 

What  is  claimed  is : — 

The  combination  with  a  phonograph  in- 
cluding a  turn  table,  a  central  post  in  the 
turn  table,  a  tone  arm,  a  record  on  the  turn  70 
table  and  a  sound  box  on  the  tone  arm,  of 
a  horizontally  disposed  traveler  bar  posi- 
tioned beneath  the  tone  arm,  a  sleeve  fitted 
over  the  central  post  of  the  turn  table  and 
being  provided  with  external  screw  threads,  75 
means  adjustably  supporting  the  outer  end 
of  the  traveler  bar  and  a  toothed  bolt  at  the 
inner  end  of  the  traveler  bar  for  engage- 
ment with  the  sleeve  so  that  when  the  sleeve 
rotates  and  the  bolt  is  in  contact  therewith  80 
the  traveler  bar  will  be  raised,  a  spring  for 
raising  said  bolt  into  engagement  with  the 
sleeve,  a  latch  for  holding  said  bolt  out  of 
engagement  with  the  sleeve,  said  latch  be- 
ing mounted  at  the  inner  end  of  the  traveler  85 
bar  and  a  push  button  at  the  opposite  end 
of  the  traveler  bar  to  pull  the  bolt  back 
when  the  tone  arm  is  in  starting  position. 

In  testimony  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

GEOEGE  L.  MINNS. 

Witnesses : 

Abchibald  Raybould, 
David  Rowi^e. 
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Specification  of  letters  Patent.  Patented  Feb.  6, 1917. 

Application  filed  July  22, 1915.     Serial  No.  41,401. 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  William  A.  Luckek, 
a  citizen  of  the  United  States,  residing  at 
St.  Paul,  in  the  county  of  Ramsey  and  State 
5  of  Minnesota,  have  invented  certain  neAv 
and  useful  Improvements  in  Stopping 
Mechanism  for  Phonographs, 

This  invention  has  for  its  object  the  auto- 
matic shutting  oif  of  the  brake  member  of  a 

19  phonograph,  and  provides  means  whereby 
the  brake  member  may  be  operated  as  soon 
as  a  record  has  been  finished,  whether  that 
record  be  long  or  short. 

With  this  and  incidental  objects  in  view 
15  the  invention  consists  of  certain  novel  fea- 
tures of  construction  and  combination  of 
parts,  the  essential  elements  of  which  are 
hereinafter  described  with  reference  to  the 
drawing  which  accompanies  and  forms  a 

20  part  of  this  specification. 

In  the  drawing  Figure  1  is  a  plan  view 
of  a  conventional  phonograph  equipped 
with  mechanism  embodying  my  invention, 
and  Fig.  2  is  a  plan  view  partly  in  section 

^"3  of  an  attachment  readily  and  easily  applied 
to  machines  of  appropriate  design.  Fig.  3 
is  a  side  view  of  the  same  attachment,  the 
line  X  X  indicating  where  the  section  of 
the  stem  9  is  taken  m  Fig.  2.    Fig.  4  is  a 

30  section  of  the  dial  cover  plate  and  part  of 
the  stem  and  screw  illustrating  the  method 
of  clamping  the  cover  plate  and  dial  to- 
gether. Fig.  5  is  an  enlarged  plan  view  of 
the  cover  plate  showing,  in  dotted  lines,  the 

35  numerals  on  the  dial  below  the  cover  plate, 
and  leaving  the  numeral  2  exposed  through 
an  aperture  in  the  cover  plate. 

My  preferred  form  of  construction  as 
illustrated  in  the  drawing  is  applied  to  a 

40  phonograph  of  conventional  construction, 
comprising  a  square  casing  wherein  is 
mounted  the  actuating  mechanism  of  the 
machine,  a  rotatable  record  support  4  being 
provided  at  the  upper  side  of  the  casing. 

^^      A  starting  lever  1  is  shown,  through  the 
medium  of  which  the  reproducing  mecha- 
nism is  released  for  operation,  as  will  be 
understood  by  those  skilled  in  the  art. 
A  brake  integral  with  or  carried  by  the 

^^  lever  1  is  adapted  to  stop  the  sound  repro- 
ducing mechanism  after  the  rendition  of  a 
record  when  freed  from  the  latch  2. 

The  brake  member,  in  the  operation  of  the 
machine,  at  the  present  time,  is  automati- 

^^  cally  actuated  by  means  of  an  arm  such  as 


7,  which  is  fixed  to  an  oscillatory  post  6, 
the  latter  being  directly  connected  with  the 
sound  box  or  stylus  of  the  machine  so  that 
as  the  sound  box  or  stylus  traverses  the 
record,  the  free  end  of  this  arm  is  gradually  60 
moved  toward  the  latch  2,  contacting  there- 
with so  as  to  cause  the  stopping  of  the  ma- 
chine when  the  needle  of  the  sound  box  or 
stylus  has  reached  the  end  of  the  record. 
Inasmuch  as  all  records  are  not  of  the  same  35 
length,  it  is  evident  that  if  this  arm  is  so 
positioned  with  respect  to  the  operating 
mechanism  that  it  will  cause  the  stopping 
of  the  machine  when  a  long  record  has  been 
completed,  in  the  case  of  a  short  record  it  70 
will  allow  the  mechanism  to  run  a  consider- 
able length  of  time  after  the  record  is  com- 
pleted and  thus  allow  the  sound  reproduc- 
ing means  to  give  out  a  grating  and  dis- 
agreeable sound.  75 

I  apply  as  an  actuating  arm  a  simple  at- 
tachment that  can  readily  and  easily  be  ap- 
plied to  all  machines  of  proper  design,  either 
at  the  factory,  or  after  the  machine  has  al- 
ready been  put  to  use.  This  attachment  80 
comprises  an  arm  7,  Fig.  2,  adapted  to 
register  with  and  be  driven  by  the  post  6, 
and  which  is  cut  away  to  fit  the  milled  end 
of  shaft  6  as  at  8,  and  carries  a  stem  9, 
Fig.  3,  rigidly  attached  at  right  angles  85 
thereto. 

Journaled  upon  the  stem  9  is  a  dial  10 
with  a  pinion  11  cut  at  the  extended  end 
thereof,  the  dial  being  recessed  as  better 
shown  in  Fig.  4.  90 

The  upper  end  of  the  stem  9  is  squared 
and  carries  rigidly  attached  thereto  by 
means  of  the  screw  12  a  spring  cover  plate 
13,  which  registers  with  the  recessed  portion 
of  the  dial  10.  The  cover  plate  has  a  circu-  95 
lar  slot  21,  Fig.  5,  cut  therein  extending 
about  300  degrees  in  order  to  give  spring 
tension  on  the  pin  14,  so  that  it  may  register 
with  the  depressions  15,  Figs.  4  and  5,  in  the 
dial  10.  100 

Spaced  annularly  to  correspond  with  the 
depressions  16  is  a  series  of  numbers  adapt- 
ed to  correspond  with  records  of  various 
lengths,  and  the  cover  plate  13  is  provided 
Avith  an  aperture  16,  so  that  a  number  will  105 
be  displayed  when  the  pin  14  registers  with 
the  corresponding  one  of  the  depressions  15. 

Coacting  with  the  pinion  11  is  a  section  of 
an  internal  gear  17,  better  shown  in  Fig.  2. 

It  is  evident  that  by  turning  the  dial  10,  H^ 
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the  pinion  11  meshing  with  the  sector  IT, 
will  slide  the  sector  in  the  guide  18,  which 
is  rigidly  attached  to  the  arm  7,  and  the  de- 
pressions 15  registering  with  the  pin  14  will 
5  tend  to  prevent  lateral  movement  of  the  sec- 
tor 17.  As  the  sector  17  is  concentric  with 
the  axis  of  the  post  6,  and  as  this  post  ap- 
proaches the  latch  during  actuation  of  the 
machine,  it  is  evident  that  the  actuating  end 

10  of  the  sector  will  always  impinge  on  the 
latch  2  at  the  same  point,  and  at  a  direction 
at  90  degrees  with  the  surface  of  the  con- 
tact. It  is  also  evident  that  the  time  at 
which  the  brake  actuating  lever  2  will  be 

15  operated  by  the  movement  of  the  post  6  will 
depend  on  the  position  of  the  sector  17, 
which  in  turn  depends  upon'  the  setting  of 
the  dial  10.  This  attachment  therefore  pro- 
vides means  for  shutting  off  the  actuating 

2^  mechanism  at  any  desired  point,  and  the 
preferred  method  of  operation  is  to  first 
play  each  record  through  and  shut  off  by 
hand  the  brake  lever  2  as  soon  as  the  record 
is  completed.  Then  by  turning  the  dial  10 
so  as  to  move  the  actuating  end  of  the  sec- 
tor 17  up  against  the  lever  2  in  its  shut-off 
position,  determine  the  number  shown  on 
the  dial  and  mark  that  particular  record 
with  this  number  so  that  whenever  it  is 
played  again,  the  dial  may  be  set  to  that 
number  and  the  mechanism  will  be  auto- 
matically shut  off  as  soon  as  the  record  has 
been  completed. 

While  I  have  described  my  invention  and 
illustrated  it  in  one  particular  design,  I  do 
not  wish  it  understood  that  I  limit  myself 
to  this  construction,  as  the  application  of 


25 


30 


35 


my  invention  may  be  varied  in  many  ways 
within  the  scope  of  the  following  claims. 

Claims:  40 

1.  The  combination  in  a  phonograph  of  a 
rotating  member,  a  brake  member  for  co- 
operation with  said  rotating  member,  a 
latch,  an  actuating  member  adapted  for 
automatic  movement  into  engagement  Avith  45 
said  latch  to  actuate  the  same,  a  movable 
impinging  member  carried  by  said  actu- 
ating member,  a  dial  member  controlling 
the  position  of  said  impinging  member, 
and  a  spring  cover  plate  for  the  dial  having  50 
an  aperture  therein,  and  a  detent  pin  to  po- 
sition said  impinging  member. 

2.  The  combination  in  a  phonograph  of  a 
rotating  niembei-,  a  brake  member  for  co- 
operation with  said  rotating  member,  a  55 
latch,  an  actuating  member  adapted  for 
automatic  movement  into  engagement  with 
said  latch  to  actuate  the  same,  a  sector  of 
an  internal  gear  slidably  mounted  in  said 
actuating  member,  so  as  to  be  movable  60 
therein  along  a  circle  of  the  same  radius  as 
said  sector,  a  stem  fixed  in  said  actuating 
arm  at  right  angles  thereto,  a  dial  member 
having  an  extended  end  carrying  a  pinion 
journaled  on  said  stem,  said  pinion  mesh- 
ing with  said  sector,  a  spring  cover  plate 
fixed  on  said  stem  and  covering  the  dial, 
except  for  an  aperture  in  said  cover  plate, 
and  a  detent  pin  in  said  spring  cover  plate 
registering  with  depressions  in  said  dial  for 
locating  said  dial  with  respect  to  the  aper- 
ture in  said  cover  plate. 

WILLIAM  A.  LUCKEE. 
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Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  tbe  "Commissioner  of  Patents, 

Washington,  T>.  C." 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Henry  C.  Miller,  a 
citizen  of  the  United  States,  residing  at 
Waterford,  in  the  county  of  Saratoga  and 
5  State  of  New  York,  have  invented  certain 
new  and  useful  Improvements  in  Automatic 
Stopping  Devices  for  Sound-Eeproducing 
Machines,  of  which  the  following  is  a  speci- 
fication. 

10       This  invention  relates  to  an  improved  au- 
tomatic stopping  device  for  use  in  connec- 
•tion  with  talking  machines. 

According   to    my    invention    I    provide 
means  to  actuate  a  brake  device  adapted  to 

16  stop  the  rotation  of  a  record-supporting  de- 
vice, at  the  termination  of  the  operative 
travel  of  the  sound  box  and  its  stylus  over 
the  grooves  of  the  I'ecord,  such  brake-actu- 
ating means  being  brought  into  operation 

20  directly  by  the  conjoint  action  of  the  rec- 
ord and  the  automatic  movement  thereover 
of  the  sound  box  and  stylus  and  its  tone-, 
carrying  arm. 
To  these  ends  my  invention  consists  in 

25  its  entirety  of  the  combination  with  a  brake 
device  actuated  b}^  a  spring  mechanism 
which  maintains  it  normally  in  contact  with 
the  periphery  of  a  rotatable  sound  record 
support,  as  usual,  of  a  movable  catch  de- 

30  vice  that  may  be  set  to  tension  the  brake- 
spring  and  maintain  the  brake  normally  out 
of  contact  with  the  record,  a  pivoted  latch 
])rovided  with  means  to  cause  it  to  move 
into   engagement   with   the   catch   element, 

35  connecting  means  pivoted  at  one  of  its  ter- 
minals to  said  latch,  and  a  lever  hinged  to 
the  other  end  of  said  connecting  means,  and 
operating  to  i-ock  the  latch  on  its  pivot,  and 
a  member  brought  into  operative  relation  to 

40  said  lever  on  the  completion  of  the  opera- 
tive movement  of  the  tone  arm  carrying  the 
sound  box  over  the  sound  grooves  of  the 
record.  My  invention  in  the  embodiment 
thereof  illustrated  in  the  drawings  also  in- 

45  eludes  specific  means  to  actuate  the  hinged 
lever  through  the  operative  movement  of  the 
tone  arm,  said  means  comprising  means  on 
the  record  itself  actuating  a  rod  caused  to 
contact  with  said  hinged  lever  on  the  com- 

50  pletion  of  the  operative  movement  of  the 
stylus  relative  to  the  sound  record  grooves; 
but  the  essential  features  of  the  brake-ac- 
tuating mechanism,  forming  a  novel  sub- 


combination of  my  invention,  reside  in  the 
combined  tripping  means  stated,  irrespec-  55 
tive  of  the  specific  means  to  operate  the 
liinged  lever  on  the  completion  of  the  op- 
erative movement  of  the  tone  arm  and  sound 
box  over  the  record  grooves. 

In  the  drawings —  60 

Figure  1  is  a  plan  view  of  a  pox'tion  of  a 
talking  machine,  showing  my  improvement 
applied  thereto. 

Fig.  2  is  a  side  elevation  of  the  same. 

Fig.  3  is  an  enlarged  detail  view  of  one  65 
end  of  the  tripping  member. 

Fig.  4  is  an  enlarged  detail  view  of  the 
means  I  employ  for  holding  the  record  on 
tlie  turn  table. 

Fig.  5  is  an  end  elevation.  70 

Fig.  6  is  a  detail  view  of  a  record  having 
a  lug,  instead  of  an  opening  to  operate  the 
automatic  stopping  mechanism. 

Fig.  7  is  a  detail  view  of  a  coupling  I 
employ  between  the  sound  conveyer  and  the  75 
horn. 

The  same  numerals  refer  to  like  parts  in 
all  the  figures. 

1,  indicates  a  talking  machine,  of  the  disk 
type,  but  it  is  to  be  understood  the  inven-  80 
tion  is  not  limited  to  machines  having  this 
characteristic,  as  it  will  operate  equally  well 
in  connection  Avith  cylinder  records.  The 
numeral  2  indicates  a  turntable  provided 
with  a  central  spindle  3,  having  preferably  85 
three  splines  to  cooperate  Avith  notches  4, 
communicating  with  the  centrally  disposed 
opening  5,  of  a  disk  record  6.  In  the  spe- 
cific form  shown  in  the  drawings  for  actu- 
ating the  brake-controlling  mechanism,  I  90 
can  utilize  the  record,  having  the  usual 
spiral  and  laterally  -  undulating  sound 
grooves  7  as  the  sole  initial  actuating  mem- 
ber for  operating  the  brake-controlling  de- 
vice, and  this  is  effected  by  providing  a  95 
small  opening  8  therein,  adjacent  the  inner 
end  of  the  sound  grooves  and  preferably 
spaced  therefrom,  or  its  equivalent  contact- 
ing lug  8^  on  the  face  of  the  record  in  the 
same  location.  100 

9,  represents  a  stud  on  the  motor  board  of 
the  talking  machine,  or  may  be  a  post  on  the 
frame  of  the  motor,  but  as  the  motor  has 
nothing  to  do  Avith  my  present  invention  I 
have  not  deemed  it  necessary  to  illustrate  or  105 
describe  it.     Mounted  on  the  stud  9,  is  a 
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latch  10,  having  a  finger  operating  end  11, 
and  a  notch  12,  at  the  opposite  end,  a  spring 

13,  normally  exerting  pressure  against  said 
latch  to  force  the  notched  side  into  a  catch 

14.  The  catch  14,  is  mounted  on  a  spring 
actuated  brake  member  15,  secured  to  the 
frame  of  the  machine  at  16,  and  bent  out  at 
one  end  to  form  a  finger  grip  16^.  On  one 
face  of  the  member  15,  is  a  leather  shoe  18, 
adapted  to  bear  on  the  periphery  of  the 
turntable  2  when  the  member  15  is  released 
from  the  latch. 

Connected  to  the  notched  end  of  the  latch 
10,  is  a  rod  19,  pivotally  attached  at  its  op- 
posite end  to  a  lever  20,  mounted  on  a  post 
21,  but  it  is  to  be  understood  that  any  other 
suitaljle  operative  connection  between  said 
latch  and  said  lever  may  be  employed.  The 
free  end  22,  of  the  lever  20,  extends  some- 
what beyond  the  post  21,  to  cooperate  wath 
the  means  for  tripping  the  brake. 

In  the  aforesaid  specific  form  of  tripping 
member  shown  in  the  drawings  for  actuat- 
ing the  brake-controlling  mechanism,  a  rod 
29  is  employed,  carried  by  the  tone  arm  or 
sound  box  carrying  arm  23,  mounted  to  turn 
horizontally  on  a  coupling,  indicated  at  24. 
On  the  outer  end  of  the  sound  conveyer  is 
attached  the  usual  sound  box  25,  having  a 
stylus  26.  Two  bearings  27,  and  28,  support 
the  tripping  member  29,  which,  as  shown, 
extends  longitudinall}'^  of  the  conveyer  and 
has  a  slight  lateral  movement  in  its  bearings 
toward  and  from  the  record  disk,  as  well  as 
a  slight  movement  in  direction  of  the  record 
face,  and  longitudinal  movement  for  operat- 
ing the  automatic  brake.  The  tripping 
member  therefore  is  mounted  independent 
of  the  stylus,  and  does  not  interfere  with  the 
movement  of  the  latter.  The  rear  end  31,  of 
the  tripping  member  is  enlarged  to  provide 
a  substantial  bearing,  and  is  turned  down  to 
form  a  depending  finger  32,  which  is  located 
behind  and  in  close  proximity  to  the  free 
end  of  the  lever  20,  but  is  not  connected 
thei-eto.  The  front  free  end  of  the  tripping 
member  has  attached  to  it  a  downwardly  in- 
clined or  beveled  rubber  tip  33,  adapted  to 
cooperate  Avith  the  opening  8,  or  a  lug  if  one 
be  employed.  The  tripping  member  is  nor- 
mally forced  toward  the  rear  of  the  machine 
by  a  spring  34,  confined  between  the  collar 
36  thereon,  and  bearing  27,  the  movement  of 
the  tripping  member  toward  the  rear  being 
limited  by  a  stop  37. 

To  start  the  machine,  the  finger  grip  16^, 
of  brake  member  15,  is  drawn  away  from  the 
periphery  of  turntable  2,  which  frees  the 
motor.  The  catch  14,  catches  in  the  notch 
12,  and  the  spring  brake  member  is  held 
aAvay  from  turntable  2.  This  permits  the 
latch  10,  to  turn  slightly  which,  through 
the  connection  19,  moves  the  free  end  22  of 
lever  20,  toward  the  depending  finger  32, 
of  the  tripping  member  29.     As  the  stjdus 


follows  the  spiral  groove  in  the  record,  the 
rubber  tip  likewise  travels  the  same  course, 
but  in  advance  of  the  stylus.  The  rubber 
tip  is  supported  on  the  record,  but  because 
of  its  being  of  resilient  material  it  does  not  70 
mar  or  destroy  the  groove.  The  tipped  end 
of  the  tripping  member  being  to  one  side  of 
and  spaced  from  the  stylus  it  necessarily 
follows  that  it  will  leave  the  zone  of  the 
record  groove  first.  This  relationship  of  75 
parts  is  preferable  to  enable  me  to  locate  the 
opening  8  some  distance  from  the  end  of 
said  record  groove. 

Wlven  the  stylus  reaches  the  end  of  the 
sound  record  groove,  the  tipped  end  33,  of  go 
the  tripping  member  29,  drops  into  opening 
8,  and  is  drawn   forwardly  tliereby.     The 
finger  32,  engaging  lever  20,  rocks  it,  and 
through  connection  19,  the  notch  12,  is  dis- 
engaged from  the  catch  14,  and  the  spring  85 
brake  member  15,  springs  toward  the  turn- 
table and  stops  the  motor.    When  the  rear 
edge  of  opening  8,  engages  the  tipped  end 
33,  and  pulls  it  forward,  spring  34,  is  com-  • 
pressed,  but  the  parts  are  so  arranged  that  90 
before  the  shoe  18,  finallj'^  brings  the  motor 
to  a  standstill,  the  pull  on  the  beveled  end 
of  the  tip  will  cause  the  latter  to  rebound 
or  become  disengaged,  and  the  spring  34 
will    return    it    to    normal    position.      The  95 
spring  34,  therefore  tends  to  act  as  a  re- 
tarder,  as  it  causes  a  pull  on  the  motor,  be- 
fore  the   shoe   finally    stops   the   machine. 
Furthermore,  by  the  particular  construction 
and    arrangement    of    parts    the    motor    is  100 
stopped  without  jarring  the  mechanism  as 
would  be  the  case  if  the  tripping  member 
were  held  fast  when  the  brake  shoe  is  ap- 
plied. 

By  the  use  of  this  invention  it  is  not  nee-  lOf. 
essary  for  an  operator  to  be  positioned  ad- 
jacent a  machine,  as  the  attachment  will 
automatically  stop  the  motor,  after  the  se- 
lection has  been  produced.  To  restore  the 
st3dus  to  its  normal  position,  or  for  the  in-  110 
sertion  of  another  record,  the  sound  con- 
veyer is  raised  in  the  usual  manner  and 
turned  toward  the  right,  as  will  be  iinder- 
stood. 

The  sound  conveyer  23,  is  formed  inter-   115 
mediate  the  sound  box,  and  the  coupling  24, 
Avith  a  truncated  enlargement  23'',  as  shown 
in  Fig.  1,  to  augment  the  sound.    The  cou- 
pling 24,  comprises  a  support  24^,  seciired 
at  its  ends  to  a  fixed  part  of  the  machine,  and  120 
a  conveyer  support  24'',  has  a  centrally  dis- 
posed bearing  24^=,  to  receiA^e  a  post  24"*,  on 
support  24^,  and  laterally  disposed  journals 
24*^,  having  bearings  at  24',  in  the  sides  of 
the  sound  conveyer.     By  this  construction  125 
the  sound  conveyer  is  coupled  to  a  horn  24^, 
and  ma.y  be  raised  or  lowered,  or  turned 
horizontally  oA'er  the  record. 

What  I  claim  is: — 

1.  In  a  talking  machine  comprising  a  ro-  130 
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tatable  record  support,  a  spring- actuated 
brake  adapted  to  engage  the  record  support, 
a  sound  box  having  a  stylus,  a  sound  box 
carrying-arm  having  movement  over  the 
5  record,  and  a  record  having  sound  grooves 
adapted  to  automatically  propel  the  stylus 
over  the  same  by  contact,  the  combination 
therewith  of  a  movable  catch  device  adapted 
to  be  set  to  tension  the  brake-spring  and 

19  maintain  the  brake  norinally  out  of  con- 
tact with  the  record,  a  pivoted  latch  pro- 
vided with  means  to  cause  it  to  move  into 
engagement  with  the  catch  element,  con- 
necting means  pivoted  at  one  of  its  termi- 

15  nals  to  said  latch,  a  lever  hinged  to  the  other 
end  of  said  connecting  means  and  operating 
to  rock  the  latch  on  its  pivot,  and  a  mem- 
ber brought  into  operative  relation  to  said 
lever  on  the  completion   of  the  operative 

20  movement  of  the  arm  carrying  the  sound 
box  over  the  sound  grooves  of  the  record. 

2.  In  a  sound  reproducing  machine,  the 
combination  with  a  rotatable  record  sup- 
port, a  brake  therefor,  a  record  provided 

'26  with  trip  operating  means,  a  movable  trip- 
l)ing  member  adapted  to  be  oj^erated  by  the 
operating  means  on  the  record,  means  be- 
tween the  tripping  member  and  the  brake 
for    releasing    the    latter,    and    automatic! 

30  means  for  returning  the  tripping  member 
to  normal  position  after  the  brake  has  been 
released. 

3.  In  a  sound  reproducing  machine,  the 
combination   with   a   rotatable  record   sup- 

'35  port,  a  spirally  grooved  record,  a  sound  box 
and  stylus  adapted  to  be  automatically  pro- 
pelled across  the  same  by  said  grooves,  and 
sound  box  supporting  means  adapted  to 
have  a  free  swinging  movement  over  the 

40  record,  of  a  spring-controlled  brake  device, 
a  catch  device  adapted  to  be  set  to  counter- 
act the  brake  spring,  a  pivoted  latch,  a  rock- 
ing lever,  connecting  means  between  said 
latch   and   lever,    and    a   tri^pping   3nem1)er 

45  adapted  to  be  brought  into  operative  rela- 
tion to  said  lever. 

4.  In  a  sound  reproducing  machine,  the 
combination  of  a  sound  box,  a  rotatable  rec- 
oi'd  support,  a  brake  to  stop  the  record  sup- 

50  port  at  a  predetermined  i:)oint  in  its  move- 
ment, a  tripping  member  mo\'oblc  with  the 
sound  box,  means  for  operating  the  tripping 
member,  and  means  between  the  tripping 
member  and  the  brake  for  operating  the  lat- 

5^  ter,  said  means  being  separated  from  but 
in  the  path  of  movement  of  the  tripping 
member. 

5.  In  a  sound  reproducing  machine,  the 
combination  of  a  rotatable  record  support, 

^^  a  brake  therefor,  a  record  having  a  trip- 
engaging  part,  a  tripping  member  cooperat- 
ing therewith,  a  lever  ada])ted  to  be  engaged 
by  the  tripping  member,  a  catch  device 
operating  normally  to  hold  the  brake  in  in- 

^^  oj^erative  position,  a  pivoted  spring  actu- 


ated latch,  and  connecting  means  between 
said  lever  and  the  latch. 

6.  In  a  sound  reproducing  machine,  the 
combination  of  a  sound  box,  a  record  sup- 
port, and  brake  mechanism  for  stopping  70 
the  movement  of  the  record  support  at  a 
determinate  point,  said  brake  mechanism 
comprising  a  tripping  member  mounted  to 
move  with  the  sound  box,  a  brake  having 

a   catch,  a   pivoted  latch,  a  pivoted  lever  75 
with  which  the  tripping  member  cooperates, 
and  a  connection  between  the  jjivotecl  lever 
and  the  latch. 

7.  The  combination  with  a  sound  repro- 
ducing machine,  of  a  cut-off  comprising  go 
brake  mechanism,  means  for  releasing  the 
same  which  in  ]Dart  moves  with  the  repro- 
ducer of  the  machine,  mechanical  means 
mounted  to  move  with  the  rotatable  record 
support  of  the  machine  for  operating  di-  85 
rectly  on  said  releasing  means,  and  means 
for  automatically  returning  to  normal  posi- 
tion the  part  of  the  releasing  means  mov- 
able with  the  reproducer. 

8.  The  combination  v/ith  a  sound  repro-  90 
ducing  machine  comprising  a  movable  sup- 
porting arm,  and  a  sound  box  carried  there- 
by, and  a  rotatable  record  support,  of  a  cut- 
off therefor  comprising  a  brake,  means  for 
normally  holding  the  brake  in  operative  po-  95 
sition,   a   catch   device   and   a   cooperating 
latch  for  holding  the  brake  in  inoperatiA^e 
position,    tripping    means    for    the    latch 
mounted  to  move  with  the  sound  box  and 
with  the  movable  arm  supporting  the  same,  100 
and  means  brought  into  operative  position 

by  the  rotation  of  the  record,  for  engaging 
the  tripping  means  to  actuate  it  and  release 
the  latch. 

9.  A  talking  machine  comprising  a  ro-  105 
tating  record  support,  a  reproducer  mov- 
able relatively  thereto,  a  brake  for  said 
support,  means  for  normally  holding  said 
brake  in  braking  position,  a  latch  for  hold- 
ing said  brake  in  inoperative  position,  trip-  110 
ping  means  for  the  latch  mounted  to  move 
with  the  reproducer,  and  means  carried  by 
the  rotating  record  support  for  engaging 
the  tripping  means  to  move  said  tripping- 
means  and  thereby  release  the  latch.  115 

10.  The  combination  with  a  talking  ma- 
chine including  a  movable  arm  and  a  rec- 
ord formed  with  a  depression,  of  a  trip 
mechanism  movably  carried  by  the  movable 
arm  of  the  machine  and  including  a  body  12C 
designed  to  engage  the  depression  in  the 
record,  a  rod  actuated  in  the  movement  of 
the  body  under  the  influence  of  the  record, 
and  a  brake  mechanism  automatically  actu- 
ated by  said  rod.  1215 

11.  In  a  talking  machine,  the  combina- 
tion with  a  movable  record,  a  sound  repro- 
ducing device  adapted  to  move  over  said 
record,  a  stop  for  controlling  the  movement 

of  said  record,  and  a  stop-controlling  mem-  130 
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bei%  of  positively  actuated  means  perma- 
nently connected  to  said  stop-controlling 
memiber  and  controlled  by  the  movement  of 
said  sound-reproducing  device  for  actuat- 
5  ing  said  stop-controlling  member. 

12.  In  a  talking  niachine,  the  combination 
Avitli  a  movable  record,  a  sound-reproducing 
device  adapted  to  move  over  said  record,  a 
stop  for  controlling  the  movement  of  said 

IQ  record,  and  a  stop-controlling  member,  of 
means  for  positively  actuating  said  stop- 
controlling  member,  mechanism  for  o^Derat- 
ing  said  actuating  means,  and  means  con- 
nected to  said  sound-reproducing  device  for 

15  controlling  said  operating  means. 

13.  In  a  talking  machine,  the  combination 
with  a  movable  record,  a  sound-reproducing 
device  adapted  to  n^ove  over  said  record,  a 
stop  for  controlling  the  movement  of  said 

20  record,  and  a  stop-controlling  member,  of  a 
movable  bar  operatively  connected  to  said 
stop-controlling  member  and  adapted  to  be 
actuated  simultaneously  with  said  sound- 
reproducing  device  as  the  latter  moves  to- 

25  Avard  the  end  of  the  record,  and  means  con- 
trolled by  the  movement  of  said  sound-re- 
producing device  for  controlling  the  move- 
ment of  said  bar. 

14.  In  a  talking  machine,  the  combination 
30  with  a  movable  record,. an  arm  movably  sup- 
ported above  said  record,  a  sound-reproduc- 
ing device  carried  by  said  arm  and  adapted 
to  move  over  said  record,  a  stop  for  con- 
trolling the  movement  of  said  record,  and 

35  a  stop-controlling  member,  of  means  mov- 
ably mounted  on  a  fixed  part  of  said  ma- 
chine for  automatically  actuating  said  stop- 
controlling  member,  and  a  finger  carried  by 
said  arm  for  controlling  the  movement  of 

40  said  actuating  member. 

15.  In  a  talking  machine  the  combination 
with  a  rotatable  record  support,  a  sound 
record,  a  sound  box.  and  means  to  move  the 
sound  box  across  the  record,  of  a  device  op- 

45  erative  to  stop  the  rotation  of  said  record 
support,  a  latch  for  holding  said  device  in- 
operative, a  lever  movably  connected  to  said 
latch  and  adapted  to  release  the  same,  and 
means  for  automatically  actuating  said  le- 

50  ver  when  the  sound  box  reaches  a  pre-deter- 
mined  point  on  the  record. 

16.  In  a  talking  machine,  the  combination 
with  a  movable  record  support,  and  a  sound 
box  arranged  to  traverse  a  record  thereon, 

55  of  a  brake,  means  for  applying  said  brake 
to  said  record  support,  a  latch  for  holding 
said  brake  in  inoperatiA^e  position,  mechani- 
cal means  having  a  jointed  connection  with 
the  latch  and  adapted  to  release  the  same, 

60  and  means  moA^able  with  the  sound  box  for 
actuating  the  last-named  means  when  the 
sound  box  reaches  the  end  of  the  record. 

17.  In  a  tallring  machine,  the  combination 
with   a   record   support    and    a   sound   box 

65  adapted  to  traverse  the  same,  of  a  brake 


adapted  to  engage  the  record  support,  two 
pivoted  members  operatively  connected  to- 
gether at  all  times  and  one  of  which  is 
adapted  to  engage  the  brake  and  forms  a 
latch  therefor  to  hold  the  same  in  inopera-  yQ 
tiA'e  position,  and  means  movable  with  the 
sound  box  for  engaging  the  other  member 
to  release  the  brake  Avhen  the  sound  box 
reaches  a  predetermined  point  on  the  record. 

18.  In  a  talking  machine,  the  combination  75 
with  a  record  support,  a  movable  sound  box 
arm  and  a  sound  box  carried  thereby,  of  a 
brake  adapted  to  engage  the  record  support, 
two  pivoted  members  operatively  connected 
.together  at  all  times  and  one  of  which  is  so 
adapted  to  engage  the  brake  and  forms  a 
latch  therefor  to  hold  the  same  in  inopera- 
tive position,  and  a  finger  carried  by  said 
sound  box  arm  and  adapted  to  engage  said 
other  member  to  release  the  brake  when  the  55 
soimd  box  reaches  a  predetermined  point  on 
the  record. 

11).  In  a  talking  machine,  including  a  ro- 
tatable   record    support,    and    a    tone    arm 
mounted  to  carry  a  sound  box  over  and  in  90 
operative  relation  to  the  record,  the  com- 
bination therewith  of  a  brake  device  to  stop 
the  movement  of  the  record  support,  com- 
prising a  tripjjing  member  mounted  to  move 
in  accord  with  the  movement  of  the  sound  95 
box,  a  brake,  a  pivoted  latch  for  holding  the 
brake  in  inoperative  position,  and  a  lever 
movably  connected  to  the  latch  and  cooper- 
ating with  the  tripping  member  to  release 
the  brake  when  the  sound  box  reaches  a  pre-  loo 
determined  point  on  the  record. 

20.  In  a  tn living  machine,  the  combination 
with  a  movable  sound  record  support  and  a 
sound  box  arm  movable  across  the  same,  of 
brake  mechanism  for  stopping  the  move-  105 
ment  of  the  record  support  at  a  determinate 
point,  said  brake  mechanism  comprising  a 
lirake,  a  catch  and  coacting  pivoted  latch  for 
holding  the  brake  in  inoperative  position,  a 
leA'cr  movably  connected  to  the  latch  and  110 
adapted  to  release  the  same,  and  tripping 
means  intermediate  said  lever  and  said 
sound  box  arm  for  releasing  the  latch  when 
the  sound  box  reaches  the  end  of  the  record. 

21.  In  a  talking  machine,  the  combination  115 
with  a  sound  box  and  a  record  support,  of 
brake  mechanism  for  stopping  the  move- 
ment of  the  record  support  at  a  determinate 
point,  said  brake  mechanism  comprising  a 
brake  having  a  catch,  a  pivoted  latch  adapt-  120 
ed  to  engage  said  catch,  a  lever  moA'^ably 
connected  to  the  latch  and  adapted  to  re- 
lease the  same,  and  means  for  automatically 
actuating   the   lever  when   the   sound  box 
reaches  a  predetermined  point  on  the  record,  125 
to  move  the  latch  and  release  the  brake. 

22.  In  a  talking  machine,  the  combination 
with  a  movable  sound  box  arm,  a  soimd  box 
and  a  record  support,  of  brake  mechanism 
for  stopping  the  movement  of  the  record  130 
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support  at  a  determinate  point,  said  brake 
mechanism  comprising  a  brake  having  a 
catch,  a  pivoted  latch  adapted  to  engage 
said  catch,  a  lever  movably  connected  to  said 
latch  and  adapted  to  release  the  same,  and 
a  finger  movable  with  said  sound  box  arm 
and  adapted  to  engage  said  lever  when  the 


sound  box  reaches  a  predetermined  point  on 
the  record,  to  move  said  latch  and  release 
the  brake. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification. 

HENRY  C.  MILLER. 
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Specification  of  letters  Patent.  Patented  Feb.  6,  191 1. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Geoege  Henet 
BowEN,  Jr.,  a  citizen  of  the  Dominion  of 
Canada,  and  a  resident  of  Toronto,  Ontario, 
6  Canada,  (whose  post-office  address  is  406 
Parliament  street,  Toronto,  Ontario,  Can- 
ada,) have  invented  a  new  and  useful  Im- 
provement in  Self -Releasing  Lid-Supports, 
which  invention  is  fully  set  forth  in  the 

10  following  specification. 

This  invention  relates  to  automatically- 
releasing  lid-supports  for  boxes  or  the  like. 
The  object  of  the  invention  is  to  provide  an 
improved  device  of  this  character,  by  which 

15  upon  merely  raising  the  lid  or  cover  of  the 
box  or  the  like,  the  same  will  be  automati- 
cally held  in  its  raised  position ;  and,  there- 
after, the  lid  can  be  lowered  (as  by  one 
hand)    by  merely  raising  the  lid   a  trifle 

20  higher  and  thereby  automatically  releasing 
the  catch  so  that  the  lid  can  be  lowered 
freely. 

Broadly  stated,  the  invention  consists  of 
providing  in  the  usual  rigid  bar  (constitut- 

25  ing  the  lid-prop)  a  longitudinal  slot  having 
a  seat  adapted  to  engage  a  stationary  sup- 
port carried  by  the  box,  and  mounting  upon 
said  bar,  adjacent  said  seat,  a  pivoted  dog 
which  permits  the  engagement  of  said  seat 

30  and  support  when  the  lid  is  opened,  but  pre- 
vents engagement  of  said  parts  while  the 
lid  is  being  lowered.  The  invention  con- 
sists further  in  the  features  of  construction 
and  arrangement  hereinafter  set  forth  and 

35  claimed.  Although  the  invention  is  sus- 
ceptible of  embodiment  in  various  forms,  it 
will  be  best  understood  in  connection  with 
the  following  detailed  description  and  the 
accompanying   drawings,   which   set   forth 

40  one  preferred  embodiment. 

In  the  drawings  Figure  1  is  a  perspective 
of  a  conventional  box  or  cabinet  equipped 
with  the  preferred  form  of  the  present  in- 
vention ; 

45  Fig.  2  is  an  elevation,  on  a  much  larger 
scale,^  of  a  detail  showing  in  full  lines  the 
position   of  the   parts  before   engagement 


between  the  seat  and  the  support,  and  in 
dotted  lines  the  position  preliminary  to 
lowering  the  lid ;  and  .      50 

Fig.  3  is  an  end  view  of  Fig.  2. 

In  these  drawings  1  represents  a  box,  cabi- 
net, trunk,  or  the  like;  and  2  the  lid  or  cover 
or  top  hinged  thereto.  3  is  a  rigid  bar, 
constituting  the  lid-support;  it  is  pivoted  at  55 
its  upper  end  to  the  lid,  as  at  4,  and  has 
the  elongated  longitudinal  slot  5  in  its  lower 
portion.  6  is  a  headed  stud,  located  in  slot 
5,  and  secured  rigidly  on  the  inner  face  of 
one  of  the  sides  of  the  box,  as  7,  near  the  60 
top  thereof,  to  constitute  a  support.  At  a 
suitable  point,  preferably  near  the  lower 
end  of  the  slot,  is  a  reentrant  recess  8,  to 
constitute  the  support-receiving  seat.  A 
dog  9  is  pivoted  upon  bar  3,  at  a  point  10,  65 
so  as  to  hang  down  in  such  position  as  prac- 
tically to  cover  the  recess  8.  The  lower  end 
of  the  dog  is  slightly  concaved,  and  the 
corner  11  (on  the  side  toward  the  pivoted 
end  of  the  bar)  is  somewhat  prolonged,  so  70 
as  to  project  beyond  the  seat  8  and  into  the 
slot  5. 

As  the  lid  2  is  raised,  the  seat  8  comes 
opposite  the  support  6,  and  will  readily  en- 
gage the  same  upon  the  very  slightest  lower-  75 
ing  of  the  lid, — whereupon  the  lid  is  held 
securely  propped  open.    In  order  to  close  the 
lid,  the  latter  is  first  raised  a  slight  distance 
farther,  sufficient  to  carry  the  pivoted  dog  9 
up  past  support  6,  and  then  lowered.    At  that  80 
moment,  the  relative  position  of  the  dog  9  and 
seat  8   (just  before  this  lowering)   is  indi- 
cated in  dotted  lines  in  Fig.  2.    It  will  be 
seen  that,  upon  thus  lowering  the  lid,  the 
recessed  lower  edge  of  the  dog  and  its  nose  85 
11  will  engage  upon  the  stud  6  and  the  dog 
will  be  swung  partly  around  (toward  the 
left)  until  the  stud  has  passed  into  the  up- 
per portion  of  the  slot,  thus  preventing  the 
stud  from  entering  the  seat,  and  thereby  per-  90 
mitting  the  lid  to  be  lowered  freely  the  en- 
tire distance  so  as  to  close  the  box. 

The  invention  has  been  thus  described  in 
detail,  yet  only  for  the  sake  of  clearness 
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since  the  invention  is  not  limited  to  the  pre- 
cise construction  and  arrangement  set  forth, 
but  may  be  embodied  in  a  variety  of  forms. 

Having  thus  described  the  invention, 
5  what  is  claimed  is : 

An  automatically  -  releasing  lid  -  support 

for  boxes  or  the  like,  consisting  of  a  slotted 

prop  swinging  from  the  lid  and  having  a 

seat  communicating  with  said  slot,  a  sup- 

1 0  port  carried  by  the  box  and  engaged  by  said 


slot,  and  a  dog  pivoted  upon  said  prop  ad- 
jacent said  seat  and  protruding  over  said 
slot. 

In  testimony  whereof  I  have  signed  this 
specification  in  the  presence  of  two  subscrib- 
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mg  witnesses. 


GEORGE  HENRY  BOWEN,  Jr. 
Witnesses : 

Jessie  C.  Webster, 
J.  P.  Regan. 
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TJKITED  STATES  PATENT  OFFICE. 


PORTER  H.  ADAMS,  OF  BROOKLINE,  MASSACHUSETTS. 
NEEDLE  ATTACHMENT. 


1,315,328. 


Specification  of  Letters  Patent.         Patented  Feb.  13,  1917. 

Application  filed  January  27, 1915.     Serial  No.  4,716. 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  Portee.  H.  Adams,  a 
citizen  of  the  United  States,  residing  at 
Brookline,  in  the  county  of  Suffolk  and 
5  State  of  Massachusetts,  have  invented  cer- 
tain new  and  useful  Improvements  in  Needle 
Attachments,  of  which  the  following  is  a 
specification. 

The  invention  has  for  an  object  to  give  a 
10  simple  means  for  eliminating  the  "scratch" 
or  grating  sound  noticeable  in  the  reproduc- 
tion of  phonographic  records. 

Additional  objects,  advantages  and  fea- 
tures of  invention  will  appear  from  the  con- 
15  struction  arrangement  and  combination  of 
parts  hereinafter  set  forth  and  shown  in  the 
drawings,  in  which — 

Figure  1  is  an  elevation  of  a  needle  con- 
stituting one  form  of  my  invention, 
20      Fig.  2  is  a  longitudinal  sectional  view 
thereof. 

Fig.  3  is  an  elevation  of  a  holder  and 
needle  engaged  therein. 

Fig.  4  is  a  detail  of  a  modification  of  the 
25  needle. 

Fig.  5  is  a  detail  side  view  of  the  needle 
holder, 

Fig.  6  is  a  detail  front  view  thereof. 

Fig.  7  is  a  detail  end  view  of  the  needle 
30  holder. 

There  is  illustrated  a  sound  box  10,  car- 
ried by  the  sound  arm  11  in  a  familiar  man- 
ner, a  stylus  bar  10'  being  mounted  on  the 
box  having  a  needle  holder  at  the  lower  end. 
35  The  sound  box  construction  including  the 
stylus  and  its  mounting  are  of  any  usual 
construction,  and  need  not  be  modified.  I 
have,  however,  shown  a  form  of  holder 
especial  useful  in  connection  with  my  form 
40  of  needle,  and  which  I  believe  will  embody 
principles  practically  essential  in  the  use  of 
a  needle  of  this  kind,  the  holder  being 
rigidly  secured  in  the  usual  position  on  the 
stylus  bar,  or  formed  integi-ally  therewith. 
45  The  holder  in  the  present  case  is  formed 
with  a  needle  receiving  socket  of  larger 
diameter  than  the  ordinary,  and  comprises 
a  stationary  jaw  portion  12  the  shank  of 
which  forms  a  continuation  of  the  stylus 
50  bar.  This  jaw  is  formed  with  a  longitudi- 
nal channel  13  having  a  rounded  bottom, 
and  open  on  one  side  of  the  jaw,  a  bridge  14 
being  formed  thereover  intermediately  of 
its  length,  in  which  there  is  engaged  a  bind- 
55  ing  screw  15  bearing  against  a  clamping 
plate  16  movable  toward  and  away  from  the 


bottom  of  the  channel  13  and  having  a  lon- 
gitudinal transversely  curved  groove  16'  on 
its  inner  side  opposed  to  the  bottom  of  the 
channel.  This  plate  is  supported  by  a  spring  60 
18,  which  tends  to  hold  the  plate  at  the 
outer  limit  of  its  movement  yieldably  to  the 
pressure  of  the  screw.  The  spring  is  en- 
gaged upon  the  back  of  the  plate  and  fixed 
to  the  base  of  the  jaw  12  and  may  be  also  65 
fixed  on  the  plate  16. 

Engaged  in  the  holder  there  is  a  needle 
20,  comprising  a  steel  point  piece  21,  some- 
what longer  than  the  ordinary  needle  cus- 
tomarily employed  in  disk  record  machines  70 
at  present,  and  it  is  provided  with  a  rubber 
jacket  22,  completely  encircling  the  needle 
point  body  throughout  the  major  part  of 
its  length,  stopping  short  of  both  ends,  the 
point  proper  of  the  piece  21  being  well  pro-  75 
jected  therefrom.    In  practice  the  needle  is 
about  -^-i-  (one  sixteenth)  of  an  inch  in  diam- 
eter from  its  inner  ends  to  the  outer  end  of 
the  jacket,  and  in  the  neighborhood  of  one 
inch  in  length,  the  point  proper  projecting  80 
about  three  sixteenths  of  an  inch  from  the 
jacket.    This  point  may  be  of  the  usual  taper 
and  sharpness.    The  jacket  is  of  a  uniform 
thickness  throughout  its  length  and  is  ap- 
proximately -jV  (one  sixteenth)  of  an  inch  85 
thick.    The  needle  with  its  jacket  is  present- 
ed in  the  holder  while  the  screw  15  is  at  the 
outer  limit  of  its  moA^ement  and  the  screw 
then  operated  to  press  the  plate  16  firmly 
against  the  jacket  of  the  needle,  by  which  90 
means  it  is  held  securely  in  place. 

I  have  found  it  desirable  to  form  the  nee- 
dle and  jacket  substantially  of  the  length 
shown,  although  it  may  be  found  possible 
or  desirable  to  vary  these  proportions.  The  ^^ 
quality  of  the  jacket  has  a  determining  ef- 
fect, as  with  a  very  soft  rubber  for  instance, 
it  would  be  desirable  to  have  a  long  jacket; 
on  the  other  hand,  a  jacket  may  be  used 
having  a  reduced  resilience  which  would  not  ^^^ 
require  to  be  quite  so  long.  For  small  rooms 
it  is  thought  desirable  to  use  a  soft  rubber 
jacket,  while  for  large  halls  it  may  be  that 
a  harder  jacket  would  be  desirable,  although 
the  efficiency  of  the  needle  with  a  soft  jacket  ^^^ 
is  such  that  it  will  give  a  strong  reproduc- 
tion of  a  record.  In  practice  the  resili- 
ence of  the  jacket  has  approximated  that  of 
the  tread  rubber  of  motor  tires. 

In  one  use  of  the  device,  the  projecting  ^^^ 
blunt  end  of  the  needle  is  allowed  to  engage 
against  the  inner  end  of  the  holder,  in  an- 
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other,  the  inner  end  of  the  needle  is  en- 
tirely covered  by  the  jacket,  as  in  Fig.  4, 
whereby  the  needle  is  entirel}'^  isolated  from 
metallic  connection  Avith  the  diaphragm. 
5  The  needle  with  its  inner  end  exposed  may 
also  be  adjusted  with  its  inner  end  out  of 
contact  with  the  holder  when  clamjDed,  if 
desired.  The  attainment  of  entire  insula- 
tion of  the  sound  box,  diaphragm  and  con- 

10  nections  between  the  needle  and  diaphragm 
from  the  transmission  of  those  jars  or  vibra- 
tions which  ai'e  beyond  the  range  of  har- 
monic sound  is  thus  attained,  and  in  prac- 
tice the  device  has  been  found  to  give  a 

15  highly  satisfactory  rendition  of  the  record 
proper.  At  the  same  time  the  prior  difficul- 
ties in  providing  simple  and  practicable 
mountings  and  connections  under  this  con- 
dition  have   been   eliminated.     As   before 

20  stated,  the  ordinai'y  mounting  for  the  needle 
holder  may  be  employed,  without  cushion- 
ing, and  the  connections  betwecH  tlie  liolder 
and  diaphragm  may  be  of  any  familiar 
form,  also  requiring  no  cushioning. 

25  Some  of  the  simpler  mountings  and  con- 
nections of  the  earlier  stages  of  the  art  are 
available  for  use  with  my  invention,  with 
the  best  results,  and  a  great  cheapening  of 
the  cost. 

30  It  is  possible  to  modify  the  embodinient 
of  my  invention,  and  to  use  it  in  other  ways 
than  specifically  indicated  herein,  as  will 
be  understood. 

My  needle  with  the  insulating  jacket  may 

S5  be  inserted  in  the  ordinary  needle  holder 


and  held  by  the  usual  set  screw  there  pro- 
vided, but  with  the  character  of  jacket  re- 
quired to  produce  the  effect  desired,  such 
screw  tends  to  pass  through  the  jacket  and 
engage  the  needle  directly,  thus  completing  40 
a  metallic  connection  from  the  needle  to  the 
styhis  bar  and  defeating  the  purpose  of  the 
invention.  Therefore,  the  invention  appears 
to  necessarily  involve  a  holding  appliance 
in  Avliich  a  large  area  of  the  jacket  is  com-  4  5 
pressed  to  secure  the  needle  in  the  holder, 
in  practice  the  needle  having  been  made  in 
excess  of  one  inch  in  length,  and  the  jacket 
about  one  inch  in  length. 

What  is  claimed:  50 

A  reproducing  device  for  machines  of  the 
kind  indicated  including  a  stylus  bar,  a  nee- 
dle holder  rigidly  carried  thereby,  compris- 
ing a  body  having  a  longitudinal  channel 
opening  on  its  outer  end,  an  elongated  55 
clamping  plate  alined  with  the  channel  and 
movable  to  engage  a  needle  interposed  in 
the  channel,  a.  leaf  spring  attached  to  the 
body  and  to  the  plate,  shaped  to  hold  the 
plate  yield  ably  at  the  outer  limit  of  its  60 
movement,  an  extension  of  the  body  dis- 
posed over  the  channel  and  a  screw  engaged 
therethrough  impinging  upon  the  plate. 

In  testimony  whereof  I  have  affixed  my 
signature  in  presence  of  two  witnesses. 

POETEK  H.  ADAMS. 

Witnesses : 

Sewaul,  C.  Bbockett, 
Frank  S.  Deland. 
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To  all  'whom  it  may  concern: 

Be  it  kuoAvn  tliiit  I,  Clinton  B.  Repp,  a 
citizen  of  the  United  States,  re.siding  at 
Plainfield,  in  tlie  count}'  oi"  Union  and  State 
of  NeA\-  Jersey,  have"  invented  certain  new 
and  useful  Improvements  in  Plionographs, 
of  which  the  following-  is  a  specification, 
reference  being-  had  therein  to  the  accom- 
pan_Ying  drawings,  which  form  a  part 
tliereof. 

My  inveiition  relates  to  phonographs,  and 
more  particularly  to  a  tj'^pe  of  phonograph 
wherein  sound  vibrations  pass  to  the  dia- 
phragm through  a  transmitter  or  vibrator 
arm,  and  wherein  the  diaphragui  is  sub- 
jected to  tensioning-  stresses. 

The  main  object  of  the  in\ention  is  to 
pr()\ide  a  phonograph  of  this  character 
wherein  the  diaphragm  will  be  subjected 
to  a  constant,  uniform  and  definitely  de- 
tei-minable  stress  which  will  not  vary  with 
the  continued  operation  of  the  machine  or 
be  affected  by  the  vibrations  or  rapid  flexures 
of  the  diaphragm.  A  further  object  is  to 
provide  a  phonograph  of  this  tj\:)&  wherein 
the  constant  stress  exerted  upon  the  dia- 
phragm will  offer  no  impediments  to  the 
flexure  of  the  diaphragm,  and  more  particu- 
larly to  that  flexure  of  the  diaphragm  re- 
sulting frcm  the  transmission  of  high  fre- 
quency, short  length  vibrations  or  impulses. 
A  still  further  object  is  to  provide  a  phono- 
graph in  which  the  direction  of  the  applica- 
tior.  of  the  stress  to  the  diaphragm  may  be 
varied  to  adapt  the  machine  for  use  with 
either  vertical  cut  or  graphophone  or  lateral 
cut  or  gramophone  records,  wherein  the  ad- 
justment of  the  tensioning  means  may  be 
quickly  accomplished  without  varying  the 
.stress  on  the  diaphragm  in  a  substantial  de- 
gree. A  still  further  object  is  to  ]:)rovide  a 
phonograph  in  which  the  transmitter  iOr 
vibrator  arm  has  at  one  end  thereof  a  mount 
for  the  reproducing  stylus  or  point,  and  at 
the  other  end  thereof  a  connection  with  the 
dia[)hragm,  and  is  supported  adjacent  to 
said  mount  by  a  rigid  pivotal  arm,  wherein 
said  transmitter  or  vibrator  arm  is  con- 
nected to  said  rigid  or  supporting  arm  b}^ 
means  Avhich  will  insulate  said  transmitter 
or  vibrator  arm  from  said  supporting  arm 
to  prevent  the  development  of  vibrations  in 
said  supporting  arm  and  the  parts  appurte- 
nant thereto.  A  still  further  object  is  to 
provide  a  phonograph  such  as  is  immedi- 
ate! v  above  referred  to,  wherein  the  connect- 


ing means  between  the  transmitter  or  vi- 
brator arm  and  the  rigid  supporting  arm 
will  be  so  constructed  and  arranged  as  to 
pei-mit  a  universal  movement  of  the  trans-  60 
mitter  or  vibrator  arm  to  facilitate  the  ad- 
justment of  the  instrument  for  use  with 
either  graphox^hone  or  gramophone  records. 
A  still  further  object  is  to  pro^'ide  a  phono- 
graph of  this  cluu'acter  with  a  mount  fortius  65 
]'eproducing  st^ylus  or  point,  which  will  se- 
curely hold  the  reproducing  stylus  or  point 
whether  the  machine  be  used  in  connection 
with  a  gramophone  or  a  graphophone  rec- 
ord, without  likelihood  of  a  loosening  of  70 
the  retaining  means  with  a  resultant  loosen- 
ing of  the  reproducing  stylus  or  point,  and 
likelihood  of  blasts  or  loss  in  volume  in  the 
sound  reproduction.  A  still  further  object 
is  to  provide  a  machine  of  this  character  in  75 
which  the  supporting  arm  is  acted  upon  by 
a  spring  in  a  manner  to  force  said  arm 
dcwuAvardly  and  with  it  the  transmitter  or 
vibrator  arm  in  a  manner  to  cause  the  re- 
quisite pressure  of  the  rejjroducer  stylus  or  80 
point  upon  the  record,  wherein  conveniently 
accessible  means  are  provided  for  regulat- 
ing the  tension  of  this  spring  in  a  manner 
to  avoid  any  possibility  of  an  accidental 
variance  in  the  tension  of  this  spring.  And  85 
a  still  further  object  is  to  provicte  a  machine 
of  this  character  which  may  be  conveniently 
assembled,  and  which  Avhen  once  assembled 
cannot  be  readily  disarranged  or  put  out  of 
order  by  the  unslcilled  user.  90 

The  invention  consists  primarily  in  a 
phonograph  embodying  therein  a  sound  box, 
a  diaphragm  mounted  therein,  a  transmit- 
ter or  vibrator  arm,  a  supporting  arm  there- 
for, means  connecting  said  tran.smitter  or  95 
vibrator  arm  and  said  supporting  arm. 
means  Avhereby  a  reproducing  stylu.s  or  point 
may  be  supported  at  one  end  of  said  trans- 
mitter or  vibrator  arm,  a  connection  be- 
tween the  other  end  of  said  arm  and  said  100 
diaphragm,  a  tensioning  member  and  a  flex- 
ible, non-resonant  strand  connecting  said 
tensioning  member  and  said  transmitter  or 
vibrator  arm  adjacent  to  said  diaphragm, 
whereby  said  diaphragm  is  subjected  to  a  105 
continuous,  uniform  and  definitely  determin- 
able stress  to  tension  it  in  a  direction  oppo- 
site to  that  in  which  the  sound  vibrations  are 
passing  from  said  arm  to  said  diaphragm; 
and  in  such  other  novel  features  of  construe-  110 
tion  and  combination  of  parts  as  ai'e  herein- 
after set  forth  and  described,  and  more  par- 
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ticiilarly  pointed  out  in  the  claims  hereto 
appended. 

Referring  to  the  drawings: — 
Figure  1  is  a  side  elevation  of  an  instru- 
5   merit  embodying  my  inventioji; 

Fig.  2  is  a  rear  elevation  thereof; 
Fig.  3  is  an  enlarged  detail  view  of  the 
universal  connection  between  the  support- 
ing arm   and   the   transmitter   or   vibrator 

JO   arm ;  and 

Fig.  4  is  an  enlarged  viev^'  of  the  repro- 
ducing stylus  or  point  mount. 

Like  letters  refer  to  like  parts  throughout 
the  several  views. 

15  In  the  embodiment  of  my  invention  shown 
in  tlie  drawings,  a  indicates  a  cabinet 
adapted  to  contain  the  motor  and  other 
parts  for  actuating  a  rotary  table  h^  adapted 
to  have  a  disk  record  mounted  thereon,  and 

20  <"•  indicates  the  top  slab  of  said  cabinet. 

Spaced  away  from,  and  to  one  side  of, 
the  axis  of  the  table  J)  are  standards  d  sup- 
porting a  sound  box  e  having  a  sound  out- 
let opening  e'  adapted  to  be  connected  to 

25  an  amplifier. 

Mounted  within  the  sound  box  in  any 
desired  manner  is  a  diaphragm  /  of  the 
usual  or  any  desirable  material.  Below  and 
in  axial  alinement  Avith  the  axis  of  the  dia- 

30  ]Dhragm  /  is  a  frame  g  moving  about  a  ver- 
tical axis  and  mounted  upon  said  frame  by 
means  of  horizontal  pivots  is  a  rigid  sup- 
porting arm  A.  Acting  upon  said  arm  in 
a  manner  to  force  it  downwardly  or  toward 

35  the  table  &  is  a  coil  spring  i  or  other  means 
for  developing  pressure  through  said  sup- 
porting arm. 

Supported  by  said  arm  A  is  a  transmitter 
or  vibrator  arm  j  which  is  connected  adja- 

40  cent  to  one  end  thereof  to  said  supporting 
arm  by  means  of  a  universally  movable  cou- 
pling which  Avill  be  more  fully  described 
hereinafter.  The  said  arm  jj  is  preferably 
composed  of  wood  to  enhance  the  tone  quali- 

45  ties  of  the  reproduced  sound  waves,  and  one 
end  thereof  is  adapted  to  support  a  repro- 
ducing stylus  or  point  in  a  manner  to  cause 
it  to  engage  the  record  while  the  other  end 
thereof  is  connected  to  the  diaphragm  by 

50  means  of  the  flexible  loop  h  and  the  stud  h' 
carried  by  the  diaphragm  /,  means  being 
utilized  for  appljdng  a  tensioning  stress 
upon  said  diaphragm  through  said  flexible 
connection  h  and  stud  h' . 

55  The  construction  heretofore  described, 
considered  broadly,  has  been  made  the  sub- 
ject matter  of  an  application  for  Letters 
Patent  heretofore  filed  b^^  me,  and  it  is  not 
therefore   my    intention   to    broadly    claim 

L'C   these  features  at  this  time. 

In  my  aforesaid  pending  application,  I 
also  provide  means  for  varying  the  direction 
of  the  application  of  the  tensioning  stress 
to  the  diaphragm,  the  universal  connection 

C :   to  which  I  have  heretofore  referred,  between 


the  supporting  arm  and  the  transmitter  or 
vibrator  arm  being  designed  to  permit  that 
movement  of  the  transmitter  or  vibrator 
arm  relative  to  the  supporting  arm  inciden- 
tal to  the  changing  of  the  position  of  the 
end  of  the  transmitter  or  vibrator  arm  adja- 
cent to  the  diaphragm  in  varying  the  direc- 
tion of  the  application  of  pressure  above 
referred  to. 

Heretofore  in  applying  the  tensioning 
stress  to  the  diaphragm,  1  have  used  a  coil 
spring,  one  end  of  which  was  attached  to 
the  transmitter  or  vibrator  arm  ;'  adjacent 
to  the  flexible  connection  Tc  and  the  other 
end  of  which  was  attached  to  a  rigid  me- 
tallic part  of  the  machine.  I  have  always 
found  that  this  spring  arrangement  gives 
highly  satisfactory  results,  so  long  as  the 
desired  tension  is  maintained  in  the  spring. 
In  practice,  however,  this  spring  has  two 
disadvantages:  first,  owing  to  the  high  fre- 
quency of  the  vibrations  of  the  diaphragm, 
and  of  this  sj^ring,  with  continued  use  the 
spring  is  apt  to  lose  its  resiliency  and  thus 
lessen  the  tension  upon  the  diaphragm; 
and  secondly,  this  spring  being  in  tension, 
there  is  likelihood  of  a  portion  of  the  vibra- 
tions being  transmitted  thereto,  although 
I  have  not  found  this  of  any  material  im- 
portance in  the  practice  of  my  invention. 
In  fact,  with  one  skilled  in  the  use  of  this 
machine,  a  spring  the  tension  of  which  may 
be  regulated  would  prove  highly  satisfac- 
tory, but  Avith  the  unskilled,  it  is  desirable 
to  i:)rovide  a  tensioning  means  exerting  a 
fixed,  determinable  stress  upon  the  dia- 
phragm not  subject  to  variation  by  reason 
of  continued  use. 

Means  such  as  I  have  just  referred  to  are 
also  desirable  as  facilitating  the  adjustment 
of  the  machine  in  the  factory. 

To  meet  the  foregoing  conditions,  I  pro- 
vide the  Aveight  I  located  Avithin  the  cabinet 
a  and  connect  this  Aveight  Avith  the  end  of 
the  transmitter  or  \ibrator  arm  adjacent 
to  the  diaphragm,  preferably  by  means  of 
a  flexible  cord  which  has  the  advantage  of 
tending  to  prevent  vibrations  passing  from 
said  transmitter  or  Aibrator  arm  there- 
through. 

With  some  types  of  records,  I  have  found 
this  cord  alone  to  act  satisfactorily,  but 
with  other  records  I  have  secured  better 
results  by  arranging  in  the  length  of  this 
cord  a  short  length  coil  spring  n.  This 
spring  does  not  in  any  way  affect  the  stress 
exerted  by  the  weight  Z,  but  it  is  sufficiently 
sensitive  to  ])ermit  minute  vibrations  of  the 
diaphragm  Avithout  any  displacement  of  the 
said  weight.  Hence  this  spring  will  have  the 
effect  of  making  the  diaphragm  more  sensi- 
tive. 

When  it  is  desired  to  adapt  the  machine 
for  both  vertical  cut  or  graphophone,  and 
lateral  cut  or  gramaphone  records,  I  pro- 
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vide  one  of  the  standards  d  with  a  hook  0 
adapted  to  receive  the  connecting  means  in 
between  the  weight  I  and  the  arm  j.  By 
this  means  the  direction  of  the  application 
5  of  the  stress  to  the  diaphragm  may  be  varied 
by  merely  raising  the  weight  and  throwing 
the  cord  across  the  hook  0,  which  is  a  sim- 
ple manner  of  accomplishing  this  adjust- 
ment and  one  which  may  be  readily  under- 

10  stood  by  the  unskilled  public  user.  The 
cord  «i-  passes  through  a  protected  opening 
in  the  slab  c. 

One  end  of  the  spring  i  is  secured  to  the 
f  i-ame  g  and  the  other  end  thereof  is  attached 

15  to  the  arni  h  hj  means  of  a  screw  threaded 
spindle  p  passing  through  said  arm  and  the 
nuts  //  p-  mounted  upon  said  spindle  upon 
opposite  sides  of  said  arm.  By  this  means 
the  tension  of  the  spring  i  may  be  varied  and 

20  the  nuts  p'  p-  so  set  as  to  prevent  anj'  likeli- 
hood of  such  movement  of  the  spindle  ;;  as 
would  accidentally  vary  the  tension  of  this 
spring. 

Having  a  close  driving  fit  with  an  opening 

25  extending  through  the  arm  _/',  is  a  screw 
thieaded  stem  q  carrying  an  enlarged  plate 
q'.  Between  the  plate  q'  and  the  arm  j  is  a 
resilient  gasket  r  which  is  clamped  tightly 
between   the   said   plate   and   said   arm   by 

30  means  of  the  nut  g^  bearing  upon  the  top  of 
said  arm,  The  said  stem  q  is  provided  with 
an  interiorly  screw  threaded  socket  q-  which 
cooperates  with  the  stem  s  of  a  fitting- 
having  a  flanged  portion  s'  parallel  with  and 

35  oppositely  disposed  to  the  plate  q'  carried 
b.y  the  stem  q. 

The  plate  q'  and  flanged  i)ortion  s'  are 
concaved  as  shoAvn  in  Fig.  3,  and  seated  be- 
tween the  oppositely  disposed  faces  thereof 

40  is  a  resilient  gasket  t.  The  screw  threaded 
connection  between  the  stems  q  s  permits  the 
desired  regulation  of  the  compression  of  the 
said  gasket  by  the  edges  of  the  plate  q'  and 
flange  .?',  thus  forming  a  highly  effecti\'e  in- 

45  sulation. 

Extending  below  the  flange  s'  is  a  stud 
*•'-  which  is  connected  to  the  arm  h  by  means 
of  the  pi\'ot  screw  u  extending  at  right  angles 
to  the  axis  of  the  said  stud  s-.     The  outer 

50  end  of  the  arm  h  is  forked  at  h'  to  accom- 
modate the  stud  s^. 

By  this  construction  it  will  be  observed 
that  with  the  raising  or  lowering  of  the 
arms   h  j,   the   movement   of  the   coupling 

55  about  the  ]nvot  u  will  conapensate  for  the 
variance  in  the  arcs  descri])ed  !)y  the  two 
arms  h  and  j  and  that  said  movement  will 
also  permit  a  vertical  adjustment  of  the  in- 
nei'  end  of  the  ariu  y,  adjusting  the  machine 

GO  to  diii'erent  types  of  records.  The  screw 
threaded  connection  between  the  shanks  ,s 
and  q  will  ]3ermit  of  that  lateral  movement 
of  the  arm  j  incidental  to  adjusting  the  ma- 
chine, and  regulating  the  compression  of  the 

fiij  ga.sket  t. 


It  is  to  be  noted,  however,  that  there  is  no 
oscillatory  movement  about  either  of  these 
pivots  while  the  arm  y  is  transmitting  sound 
"\'ibrations  indicated  upon  a  record,  to  the 
diaphragm. 

Ill  practice,  I  have  found  that  great  diffi- 
culty is  encountered  in  holding  the  reproduc- 
ing stylus  or  point  in  a  mount  carried  upon 
the  end  of  the  transmitter  arm.  If  the  set 
screw  extends  horizontally  it  will  not  loosen 
when  the  instrument  is  being  xised  upon  a 
lateral  cut  record,  but  will  become  readily 
loosened  if  the  instrviment  is  used  upon  a  ver- 
tical cut  record.  If  the  retaining  screw  be 
arranged  vertically,  I  have  found  that  it  will 
not  loosen  when  used  with  a  vertical  cut 
record,  but  Avill  loosen  when  used  with  a 
lateral  cut  record.  To  obviate  this  condi- 
tion, I  set  the  screw  at  an  angle  between  the 
vertical  and  the  horizontal,  and  I  have  found 
in  practice  that  Avhen  so  set  it  has  little  or 
no  tendency  to  loosen  whether  the  instrument 
be  used  with  either  a  vertical  or  a  lateral  cut 
record. 

In.  the  accompanying  drawings  I  have 
shown  a  metallic  mount  j'  carrying  a  set 
screw  y'^  set  at  an  angle  between  the  Vertical 
and  the  horizontal,  the  reproducing  stjdus 
or  point  being  shown  at  y^. 

In  using  the  instrument  there  is  a  tendency 
of  the  spring  i  to  draw  the  arms  ;/  and  h 
downwardly  to  an  extent  to  bring  the  point 
y'  into  engagement  with  the  slab  c  or  the 
table  h.  To  prevent  damage  to  a  point  prior 
to  its  applicatioiT  to  a  record,  as  well  as  to 
facilitate  the  removal  and  mounting  of  the 
points  in  the  mount  /',  I  provide  a  rest  a 
adapted  to  engage  the  arm  h  and  prevent 
excessive  downward  movement  thereof  under 
the  spring  i.  To  prevent  any  possibility  of 
a  lateral  displacement  of  this  arm  h  when  a 
point  is  being  mounted  therein  or  removed 
therefrom  I  provide  said  rest  v  with  the  lugs 
r'  and  v'-  between  Avhich  the  arm  A  is  adapt- 
ed to  seat. 

The  operation  of  the  herein  described  de- 
vice, excepting  in  so  far  as  the  transmission 
of  the  sound  waves  is  concerned,  is  siibstan- 
tially  as  follows: — 

When  it  is  desired  to  use  tlie  instrument 
Tipon  vertical  cut  or  graphophone  records,  the 
cord  m  is  disengaged  from  the  hook  0  and 
the  weight  I  is  permitted  to  drop  v,uthiu 
the  cabinet,  thus  applying  stress  to  the  dia- 
]:)hragm  /  proportionate  to  the  pull  exerted 
by  the  weight  I.  With  the  operation  of  the 
machine,  this  Aveight  remains  c(mstant,  a.nd 
lience  Avhen  it  is  once  determined  under  what 
pressure  it  is  desired  to  ])lace  (he  diaphragm, 
it  is  mei'ely  necessary  to  apjjly  the  desired 
Aveight  thereto,  thus  iusuring  uniform  con- 
ditions. The  spring  n  does  not  in  any  Avay 
interfere  with  the  application  of  the  tension- 
ing weight  to  the  diaphragm,  as  this  Aveight 
will  merely  bring  the  tension  of  this  spi'ing 


m 


95 


100 


lOo 


11 J 


HE 


12c 


12f 


130 


1,215,410 


to  a  point  where  it  will  sustain  its  Aveight. 
The  spring  n  has  this  characteristic,  how- 
ever, that  with  the  flexure  or  displacement 
of  the  diaphragm  /,  the  movement  of  the 
5  Aveiglit  I  must  be  transmitted  through  this 
spring.  Hence,  any  tendency  of  the  weight 
I  to  be  sluggish  in  its  movement,  will  be 
compensated  for  by  this  interposed  spring, 
which  will  flex  and  permit  the  desired  rapid 

XO  vibrations  in  the  diaphragm  while  subjecting 
it  at  all  times  to  a  pressure  equaling  that  of 
the  weight.  This  condition  arises  when 
sound  vibrations  of  high  frequency  and 
short  length  are  passing  to  the  diaphragm. 

15  With  longer  vibrations,  a  spring  interposed 
in  the  cord  m  is  not  necessary.  For  a  uni- 
versal machine,  however,  I  prefer  to  include 
this  spring  in  the  connecting  means  between 
the  weight  and  the  diaphragm. 

20  When  it  is  desired  to  adjust  the  machine 
for  use  Avith  lateral  cut  or  gramophone 
records,  it  is  merely  necessarj/  for  the  user 
to  raise  the  cord  m  and  with  it  the  Aveight  I 
and  adjust  this  cord  about  the  hook  o.    This 

25  movement  will  deflect  the  arm  j  and  the  con- 
necting loop  h  Avhich  is  preferably  of  Avaxed 
cord,  in  a  manner  to  apply  the  stress  exerted 
by  the  weight  I  at  an  angle  to  the  axis  of 
the  diaphragm,  as  shoAvn  more  particularly 

30  in  Fig.  2  of  the  draAvings. 

The  fimction  of  the  universally  movable 
comiection  between  the  transmitter  or  vi- 
brator arm  j  and  the  supporting  arm  A  has 
heretofore  been  referred  to,  and  will  not  be 

35  repeated. 

When  the  spring  n  is  used  in  connection 
with  the  cord  wi,  any  loss  of  flexibility  in 
this  spring  will  not  affect  the  tension  upon 
the  diaphragm,  as  this  tension  is  derived 

40  solely  from  the  weight  I. 

I  believe  it  to  be  broadly  new  to  provide 
a  phonograph  Avhei^ein  a  tensioning  stress 
is  i^laced  u])on  the  diaphragm  by  means  of 
a  weight,  thus  insuring  a  definite,  uniform 

45  and  constant  tensioning  of  the  diaphragm. 
WTiile  I  have  used  a  spring  for  this  pur- 
pose, I  haA^e  found  in  actual  practice  that 
a  weight  not  only  gives  better  results  by 
reason  of  the  better  tensioning  effect  upon 

^0  the  diaphragm,  but  permits  the  convenient 
insulation  of  the  tensioning  means,  and  also 
facilitates,  when  an  adjustable  machine  is 
used,  the  variance  in  direction  of  application 
of  pressure  without  materially  affecting  the 

^^  tensioning  of  the  diaphragm. 

I  also  believe  it  to  be  broadly  new  to  con- 
nect the  weight  to  the  transmitter  or  vi- 
brator arm  by  a  flexible  member  having  an 
elastic  section  in  its  length  whereby  before 

^^  the  inertia  of  the  weight  is  overcome,  flexure 
of  the  diaphragm  will  be  permitted  to  an 
extent  to  make  the  diaphragm  responsive  to 
sound  vibrations  of  high  frequency  and 
short  length. 

®^       Having  described  my  invention,  what  I 


claim  as  new  and  desire  to  have  protected  by 
Letters  Patent,  is: — 

1.  A  phonograph,   embodying   therein   a 
movable  record  support,  a  sound  box  ad- 
jacent thereto  and  spaced  away  therefrom,  a  70 
diaphragm  mounted  in  said  sound  box,  a 
transmitter   or    vibrator    arm    adapted   to 
carry  a  reproducing  stylus  or  iDoint,  pro- 
jecting from  adjacent  said  sound  box  over 
said  record  support,  means  whereby  sound  75 
vibrations  are  transmitted  from  said  arm  to 
said  diaphragm,  means  acting  on  said  arm 
intermediate  the  diaphragm  and  the  record 
support,  Avhereby  a  downward  pressure  is 
exerted  thereon,  a  weight,  and  a  flexible,   so 
nonresonant  strand  connecting  said  Aveight 
and  said    arm    adjacent    said    diax)hragm, 
whereby    said    diaphragm    and   the    means 
transmitting  vibrations  thereto  from  said 
arm  are   placed    under   constant,    uniform  85 
tension. 

2.  A  phonograph  embodying  therein  a 
movable  record  support,  a  sound  box  ad- 
jacent thereto  and  spaced  aAvay  therefrom, 

a  diaphragm  mounted  in  said  sound  box,  a  90 
transmitter  or  vibrator  arm  adapted  to  carry 
a  reproducing  stylus  or  point,  projecting 
from  adjacent  said  sound  box  over  said 
record  support,  means  Avhereby  sound  vibra- 
tions are  transmitted  from  said  arm  to  said  95 
diaphragm,  means  acting  on  said  arm  inter- 
mediate the  diaphragm  and  the  record  sup- 
port, whereby  a  downAvard  pressure  is  ex- 
erted thereon,  a  tensioning  member,  and  a 
flexible  non-resonant  strand  connecting  said  100 
tensioning  member  and  said  arm  adjacent  to 
said  diaphragm,  whereby  said  diaphragm 
and  the  means  transmitting  vibrations 
thereto  from  said  arm  are  placed  under  con- 
stant, uniform  tension.  105 

3.  A  phonograph  embodying  therein  a 
movable  record  support,  a  sound  box  adja- 
cent thereto  and  spaced  aAvay  therefrom,  a 
diaphragm  mounted  in  said  sound  box,  a 
transmitter  or  vibrator  arm  adapted  to  carry  110 
a  reproducing  stylus  or  point,  projecting 
from  adjacent  said  sound  box  over  said 
record  support,  means  whereby  sound  vibra- 
tions are  transmitted  from  said  arm  to  said 
diaphragm,  means  acting  on  said  arm  inter-  115 
mediate  the  diaphragm  and  the  record  sup- 
port, whereby  a  downward  pressure  is  ex- 
erted thereon,  a  tensioning  member,  and 
connections  between  said  tensioning  mem- 
ber and  said  arm  adjacent  to  said  dia-  120 
phragm,  whereby  said  diaphragm  and  the 
means  transmitting  vibrations  thereto  from 
said  arm  are  placed  under  constant,  uniform 
tension,  said  last  named  connections  hav- 
ing an  elastic  section  therein  whereby  flexure  125 
of  the  diaphragm  is  permitted  without  over- 
coming the  inertia  of  said  tensioning 
member. 

4.  A  phonograph  embodying  therein  a 
movable  record  support,  a  sound  box  ad-   i^o 
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jacent  thereto  and  spaced  away  therefrom,  a 
diaphragm  mounted  in  said  sound  box,  a 
transmitter  or  vibrator  arm  adapted  to  carry 
a  reproducing  stykis  or  point,  projecting 
5  from  adjacent  said  sound  box  over  said 
record  supi)oi't,  means  vrhereby  sound  vibra- 
tions ai'e  transmitted  from  said  arm  to  said 
diaphragm,  means  acting  on  said  arm  inter- 
mediate the  diaphragm  and  the  record  sup- 

10  port,  A\lioreby  a  downAvard  pressure  is  ex- 
erted! thereon,  a  tensioning  member,  a  coiled 
spring,  and  flexible  cords  extending  there- 
from to  said  tensioning  member  and  to  said 
arm  adjacent  said  diaphragm  respectively, 

15  Avliereby  said  diaphragm  and  the  means 
transmitting  vibrations  thereto  from  said 
arm  are  placed  under  constant,  uniform  ten- 
sion, and  flexure  of  the  diaphragm  is  per- 
mitted  AA'ithout  overcoming  the  inertia  of 

20  said  tensioning  member. 

5.  A  phonograph  embodying  therein  a 
movable  record  support,  a  sound  box  adja- 
cent thereto  and  spaced  avpay  therefrom,  a 
diaphragm  mounted  in  said  sound  box,  a 

25  transmitter  or  vibrator  arm  adapted  to  carry 
a  reproducing  stylus  or  point,  projecting 
from  adjacent  said  sound  box  over  said  rec- 
ord support,  means  vrhereby  sound  vibra- 
tions are  transmitted  from  said  arm  to  said 

30  diaphragm,  means  acting  on  said  arm  inter- 
mediate the  diaphragm  and  the  record  sup- 
port, Avhereby  a  downward  pressure  is  ex- 
erted thereon,  a  tensioning  member,  a  flexi- 
ble, non-resonant  strand  connecting  said  ten- 

35  sioning  member  and  said  arm  adjacent  said 
diaphragm,  whereby  said  diaphragm  and 
the  means  transmitting  vibrations  thereto 

-  from  said  arm  are  placed  under  constant, 
uniform  tension,  and  means  adapted  to  be 

40  engaged  by  said  flexible  strand  whereby  the 
direction  of  the  stress  of  said  tensioning 
member  upon  the  diaphragm  may  be  varied 
to  adapt  the  instrument  to  a  lateral  cut  or 
gramophone  record. 

48  6.  A  phonograph  embodying  therein  a 
movable  record  support,  a  sound  box  adja- 
cent thereto  and  spaced  away  therefrom,  a 
diaphragm  mounted  in  said  sound  box,  a 
transmitter  or  vibrator  arm  adapted  to  carry 

60  a  reproducing  stylus  or  point,  projecting 
from  adjacent  said  sound  box  oA''er  said  rec- 
ord support,  means  whereby  sound  vibra- 
tions are  transmitted  from  said  arm  to  said 
diaphragm,  means  acting  on  said  arm  inter- 

85  mediate  the  diaphragm  and  the  record  sup- 
port, whereby  a  downward  pressure  is  ex- 
erted thereon,  a  tensioning  member,  a  flexi- 
ble non-resonant  strand  connecting  said  ten- 
sioning member  and  said  arm  adjacent  said 

80  diaphragm,  whereby  said  diaphragm  and  the 
means  transmitting  vibrations  thereto  from 
said  arm  are  placed  under  constant,  uniform 
tension,  and  a  projection  or  hook  adjacent 
said  sound  box  adapted  to  be  engaged  by  said 

^5  flexible  strand,  whereby  the  direction  of  the 


stress  of  said  tensioning  member  upon  the 
diaphragm  nii-.y  be  varied  to  adapt  the  in- 
strument to  a  lateral  cut  or  gramophone 
record. 

7.  A    phonograph   embodying   therein    a  72 
movable  record  support,  a  sound  box  adja- 
cent thereto  and  spaced  aAvay  therefrom,  a 
diaphragm  mounted  in  said  sound  box,   a 
transmitter    or    vibrator    arm    adapted    to 
carry   a   reproducing  stylus  or   ]3oint,  pro-  7^ 
jecting  from  adjacent  said  sound  box  over 
said  record  support,  means  Avhereby  sound 
vibrations  are  transmitted  from  said  arm  to 
said  diaphragm,  jneans  acting  on  said  arm 
intermediate  the  diaphragm  and  the  record  8: 
support,  Avhereby  a   dowuAA'.ard  pressure  is 
exerted  thereon,  a  weight,  a  flexible  non- 
resonant  strand  couiiecting  said  Aveight  and 
said  arm  adjacent  said  diaphragm,  Avhereby 
said  diaphragm  and  the  means  transmitting  S? 
vibrations  thereto  from  said  arm  are  placed 
under  constant,  imiform  tension,  and  means 
adapted  to  be  engaged  by  said  connections 
Avhereb.y  the  direction  of  the  stress  of  said 
Aveight  upon  the  diaphragm  may  be  A^aried  90 
to  adapt  the  instrument  to  a  lateral  cut  or 
gramophone  record. 

8.  A   phonograph    embodying   therein    a 
movable  record  support,  a  sound  box  adja- 
cent thereto  and  spaced  away  therefrom,  a  95 
diaphragm  mounted  in  said  sound  box,  a 
transmitter  or  A'ibrator  arm  adapted  to  carry 

a  reproducing  stylus  or  point,  projecting 
from  adjacent  said  sound  box  ov^er  said  rec- 
ord support,  means  whereby  sound  vibrations  100 
are  transmitted  from  said  arm  to  said  dia- 
phragm, means  acting  on  said  arm  interme- 
diate the  diaphragm  and  the  record  support, 
Avhereby  a  downward  pressure  is  exerted 
thereon,  a  weight,  a  coiled  spring,  flexible  105 
cords  extending  therefrom  to  said  weight 
and  to  said  arm  adjacent  said  diaphragm  re- 
spectively, whereby  said  diaphragm  and  the 
means  transmitting  A-ibrations  thereto  from 
said  arm  are  placed  under  constant,  uniform  HO 
tension,  and  flexure  of  the  diaphragm  is  per- 
mitted without  overcoming  the  inertia  of 
said  Aveight,  and  means  adapted  to  be  en- 
gaged by  said  cord  between  said  spring  and 
said  Aveight  whereby  the  direction  of  stress  H^ 
of  said  weight  upon  the  diaphragm  may  be 
varied  to  adapt  the  instrument  to  a  lateral 
cut  or  gramophone  record. 

9.  In  a  phonograph  embodying  therein  a 
transmitter  or  Adbrator  arm,  and  a  support-  1^0 
ing  arm  therefor,  a  combined  universally 
movable  piA^otal  connection  and  vibration 
insulation  between  the  two,  comprising  a 
stem  fitted  to  said  transmitter  or  vibrator 
arm,  a  plate  carried  thereby,  an  insulating  1^5 
gasket  between  said  plate  and  said  arm,  a 
fitting  piA^otally  connected  to  said  supporting 
arm  and  having  a  flange  parallel  with  said 
plate,  said  stem  and  said  fitting  having  co- 
operating screw   threaded   means  whereby  ^^^ 
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said  parts  may  be  drawn  together  and  a  piv- 
otal movement  of  one  of  said  parts  relatively 
to  the  other  is  permitted,  and  an  insulating 
gasket  mounted  between  said  plate  and  said 
flange,  the  surfaces  of  said  plate  and  of  said 
flange  presented  opposite  to  each  other  be- 
ing concave. 

10.  In  a  phonograph  embodying  therein 
a  diaphragm,  a  transmitter  arm,  a  flexible 
connection  between  one  end  of  said  arm  and 
said  diaphragm,  means  tensioning  the  dia- 
phragm comprising  a  weight  and  a  flexible 
ccrd  connecting  said  weight  and  said  trans- 
mitter arm  end. 

11.  In  a  phonogTapIi  embodying  therein 
a  diaphragm,  a  transmitter  arm,  a  flexible 
connection  between  one  end  of  said  arm  and 
said  diaphragm,  means  tensioning  the  dia- 
phragm com^prising  a  weight  and  a  flexible, 


vibration    absorbing   cord    connecting   said  23 
weight  and  said  transmitter  arm  end. 

12.  In  a  phonograph  embodying  therein 
a  diaphragm,  means  tensioning  the  dia- 
phragm comprising  a  weight,  a  flexible 
cord  connecting  said  weight  and  said  dia-  25 
phragm,  and  a  spring  inserted  in  the  length 
of  said  cord  whereby  said  diaphragm  may 
flex  without  overcoming  the  inertia  of  said 
weight. 

In  witness  whereof,  I  have  hereunto  af-  30 
fixed  my  signature,  in  the  presence  of  two 
subscribing  witnesses,  this  22nd  day  of  Oc- 
tober, 1912. 

CLINTON  B.  REPP. 

Witnesses : 

Otto  Munk, 
Eugene  Wening. 
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Specification  of  letters  Patent.         Patented  Feb.  13,  1917. 

Application  filed  April  14, 1916.     Serial  No.  91,081. 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  William  S.  Ward, 
a  citizen  of  the  United  States,  residing  at 
Charlottesville,  in  the  county  of  Albemarle, 
5  State  of  Virginia,  have  invented  a  new  and 
useful  Stop  for  Talking-Machines;  and  I 
do  hereby  declare  the  following  to  be  a  full, 
clear,  and  exact  description  of  the  inven- 
tion, such  as  will  enable  others  skilled  in  the 

10  art  to  which  it  appertains  to  make  and  use 
the  same. 

This  invention  relates  to  the  art  of  talk- 
ing machines,  and  more  especially  to  an 
improved  stop  and  starting  mechanism,  au- 

15  tomatically  actuated  b^^  the  tone  or  sound 
arm,  for  automatically  stopping  and  start- 
ing the  record  supporting  turn  table. 

It  is  known  that  owing  to  pieces,  songs 
and  the  like  varying  in  length,  records  of 

20  talking  machines  correspondingly  vary.  In 
other  words,  as  is  termed  in  the  commercial 
field,  there  are  what  are  known  as  deep  and 
shallow  records.  Therefore,  it  is  an  object 
of  the  present  invention  to  provide  a  stop 

25  and  starter,  which  may  be  adjusted  accord- 
ing to  the  record,  in  order  to  be  automati- 
cally actuated  by  the  tone  or  sound  arm, 
at  the  beginning  and  the  termination  of  the 
record. 

80       Another  object  of  the  invention  is  to  pro- 
vide a  stop  and  starter  mechanism  of  this 
kind  comprising  simple,  improved,  efficient 
and  practical  features  of  construction. 
One  of  the  features  of  construction  is  the 

35  provision  of  a  brake  lever  including  a  brake 
to  frictionally  engage  the  peripheral  edge 
of  the  turn  table  of  the  talking  machine  for 
arresting  the  table  in  its  movement,  in  com- 
bination with  a  pair  of  levers,  to  which  link 

40  members  are  connected,  one  link  being  slid- 
ably  connected  to  the  other  link,  and  adapt- 
ed to  be  actuated  by  a  member  on  the  tone 
or  sound  arm  to  actuate  the  brake  lever,  in 
order  to  remove  the  brake  shoe  from  the 

45  table,  the  other  lever  to  which  one  of  the 
links  is  connected  is  actuated  by  a  spring 
to  hold  the  brake  shoe  out  of  engagement 
with  the  table. 

Another  feature  of  the  invention  is  the 

50  provision  of  adjustable  means  upon  one  end 
of  the  other  means,  designed  to  be  actuated 
by  the  member  on  the  tone  oi-  sound  arm,  to 
actuate  the  lever  which  is  holding  the  brake 
lever,  to  release  the  brake  lever  and  allow 

55  its  shoe  to  again  engage  the  table. 

Another  object  of  the  invention  is  to  con- 


struct means  carried  by  one  of  the  links  to 
be  engaged  bv  the  member  on  the  tone  arm 
as  it  reaches  the  limit  of  its  inward  move- 
ment with  novel  features  of  construction,  60 
whereby  said  means  may  be  adjusted,  to 
stop  the  machine,  relative  to  the  extent  of 
movement  of  the  tone  arm,  whereby  the 
brake  lever  will  operate  Avith  promptness 
and  with  iDrecision.  65 

In  practical  fields  the  details  of  construc- 
tion may  necessitate  alterations,  falling 
Avithin  the  scope  of  what  is  claimed. 

The  invention  comprises  further  features 
and   combination   of   parts,   as   hereinafter  70 
set    forth,    shown    in    the    drawings    and 
claimed. 

In  the  drawings: 

Figure  1  is  a  plan  view  of  a  portion  of 
a  talking  machine,  showing  the  automatic  75 
stop   and   starting  mechanism   as   applied, 
whereby   the  mechanism  may  be   operated 
automatically  by  the  tone  or  sound  arm. 

Fig.  2  is  a  perspective  view  of  the  stop 
and  starting  mechanism  detached.  80 

Fig.  3  is  a  plan  view  of  the  stop  and  start- 
ing mechanism,  showing  the  casing  for  the 
brake  lever  in  section  and  showing  the 
means  to  be  actuated  by  a  member  on  the 
tone  arm  at  the  beginning  and  ending  of  85 
the  movement  of  the  tone  arm  broken,  and 
the  part  broken  away  disposed  below. 

Fig.  4  is  a  view  partly  in  plan  elevation 
and  partly  in  section,  and  illustrating  parts 
broken,  one  part  above  the  other,  so  that  the  90 
various  elements  of  the  mechanism  may  be 
illustrated  on  a  large  scale. 

Fig.  5  is  a  sectional  view  on  line  5 — .5  of 
Fig.  3,  looking  toward  the  casing,  in  which 
the  brake  lever  is  arranged.  Fig.  6  is  a  sec-  95 
tional  view  of  the  member  to  be  carried  by 
the  tone  or  sound  arm  for  actuating  the 
stop'  and  starting  mechanism. 

Referring  more  especially  to  the  drawing, 
1  designates  a  portion  of  the  casing  of  a  100 
talking  machine,  and  in  which  casing  the 
motor   for   driving   the   record    supporting 
turn   table   2   is   designed   to  be   arranged. 
The  tone  or  sound  arm  3  is  mounted  upon 
the  casing  1  pivotally  as  at  4,  whereb}'  the  105 
arm  may  swivel  or  move  pivotally  in  a  lat- 
eral direction,  so  that  the  stylus  or  needle 
of  the  reproducer  or  sound  box  5  may  fol- 
low the  record  groove  from  its  beginning 
to  its  termination  near  the  center  of  the  110 
disk.     A  plate  6  is  secured  to  the  casing 
1  by  means  of  suitable  screws  7.     Pivoted 


a 
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by  means  of  a  screw  8  to  the  plate  6  is  a 
brake  lever  9,  one  arm  10  of  which  is  pro- 
vided Avith  a  dove-tailed  recess  11,  to  re- 
ceive and  hold  a   suitable  brake   shoe   12, 

5  which  may  be  constructed  from  any  suitable 
material,  rubber,  felt  or  the  like,  and  de- 
signed to  frictionally  engage  the  peripheral 
edge  13  of  the  record  supporting  turn  table, 
to  hold  the  table  at  rest.     The  bi-ake  le\er 

10  9  has  connected  to  its  other  arm  11  a.  suit- 
able coil  spring  15,  which  is  in  turn  c(m- 
nected  to  the  stud  16,  the  spring  15  actuat- 
ing and  holding  the  brake  lever,  so  that 
the  brake  shoe  12  frictionally  engages  the 

15  peripheral  edge  of  the  table.  The  brake 
lever  9  has  an  enlarged  segmental  portion 
17,  which  is  provided  with  the  shoulders 
IS  and  19.  Pivoted  on  a  screw  20  of  the 
plate  G  is  a  dog  21,  the  nose  22  of  which 

20  is  designed  to  engage  the  shoulder  19,  when 
the  dog  21  is  rocked  upon  its  pi^'ot,  so  as 
to  oscillate  the  brake  lever  9,  to  throw  the 
brake  shoe  12  out  of  engagement  with  the 
])eripheral   edge   of  the   turn   table    2.     A 

25  detent  lever  23  is  pivoted  upon  the  screw 
24:  of  the  plate  G,  and  the  arm  25  of  said 
detent  lever  is  provided  with  an  angled  end 
26,  to  engage  the  shoulder  18,  to  hold  the 
brake  lever  when  throAvn  to  the  position 

30  shown  in  Fig.  -i,  with  the  brake  shoe  12 
out  of  engagement  with  the  peripheral  edge 
13  of  the  turn  table.  One  end  of  a  coil 
spring  27  is  connected  to  a  stud  pin  28,  and 
has  its  other  end  connected  to  a  pin  29  of 

35  the  detent  lever  23,  so  as  to  hold  the  angled 
end  26  of  the  detent  lever  23  in  engagement 
with  the  shoulder  18.  A  link  30  has  one 
end  pivotally  connected  by  means  of  a  pin 
31  to  the   arm  32   of  the  detent  lever  23. 

40  This  link  is  provided  with  a  slot  33,  which 
is  constructed  substantially  midAvay  the 
center  of  the  link  30.  The  end  portion  34 
of  the  link  30  has  an  enlargement  35,  Avhich 
is  provided  with  an  elongated  slot  36,  Avhich 

45  is  in  a  transverse  plane  at  right  angles  to 
the  slot  33.  A  rod  37  is  adjustabl}^  mounted 
in  the  opening  38  of  the  ends  of  the  enlarge- 
ment 35,  there  being  a  coil  spring  39  in  the 
slot  36   and   surrounding  the   rod   37,   and 

50  interposed  betAveen  the  transverse  pin  40 
and  one  end  of  the  slot  36  of  the  enlarge- 
ment, the  tendency  of  the  spring  39  being 
to  throw  the  rod  in  the  direction  of  the 
arroAv  a.    HoAvever,  pivotally  mounted  upon 

55  a  pin  41  of  the  enlargement  35  and  disposed 
partly  in  one  of  the  open  sides  of  the  slot 

36  is  a  detent  lever  42  having  an  angled 
bent  end  43  at  one  end,  and  a  spring  44  be- 
tween the  offset  bent  end  45   and  one  end 

60  of  the  enlargement,  tliereby  acting  to  hold 
the  angled  end  43  in  engagement  with  the 
circumference  of  the  rod  37,  to  hold  the  rod 

37  in  different  adjusted  positions  against 
the  action  of  the  spring  39.     A  link  46  is 

65  pivoted  by  means  of  a  pin  47  to  one  end 


of  the  dog  21.  The  other  end  of  the  link 
46  is  proAdded  Avith  a  semi-circular  crotch 
or  recess  48,  and  a  doAvnwardly  projecting 
T-shaped  lug  49,  the  shank  50  of  which 
engages  the  side  Avails  of  the  slot  33  of  the  '5 
link  30,  while  the  T-shaped  portion  49  of 
Avhich  engages  the  under  face  of  the  link 
30.  A  clamp  51  consisting  of  tAvo  members 
52  and  53  the  ears  54  of  AA'hich  are  secured 
together  by  tlie  bolt  55  is  clamped  upon  75 
the  tone  or  sound  arm  3  in  a  suitable  posi- 
tion, there  being  a  suitable  band  of  felt  or 
the  like  56  between  the  clamp  and  the  arm, 
so  as  to  prevent  scratching  or  injuring  the 
tone  arm.  The  member  or  section  53  of  the  80 
clamp  has  a  downwardly  protruding  exten- 
sion 57  provided  Avith  a  threaded  bore  58, 
into  Avhich  the  shank  59  of  a  T-sha])ed  pin 
60  is  threaded,  there  being  a  suitable  lock 
nut  61  for  holding  the  T-shaped  pin  in  ad-  85 
justed  position  in  the  threaded  bore.  The 
leduced  part  62  of  the  shank  of  the 
T-shaped  pin  engages  the  elongated  slot  33 
of  the  link  30,  Avhile  the  head  of  the 
T-shaped  pin  engages  the  under  face  of  90 
the  link  30  adjacent  the  slot  33.  The  plate 
6  is  provided  Avith  a  suitable  inclosure  or 
casing,  that  fits  doAvuAvardly  upon  the  same 
to  protect  the  various  elements  carried  upon 
said  plate.  When  the  talking  machine  is  95 
at  rest  the  brake  lever  9  is  in  th-e  position 
shoAvn  in  Figs.  1  and  3,  so  that  the  brake 
shoe  engages  the  peripheral  edge  13  of  the 
turn  table.  After  a  record  is  x^laced  upon 
the  turn  table,  the  tone  or  sound  arm  is  100 
moved  in  the  direction  of  the  arrow  h  in 
Fig.  1,  until  the  reduced  part  62  of  the 
T-shaped  pin  60  engages  the  crotch  48  of 
the  link  46,  and  bA^  further  movement  of 
the  pin  60  the  dog  21  is  tilte'd  upon  its  pivot  105 
in  the  direction  of  the  arroAv  c,  thereby 
causing  the  nose  22  to  rock  the  brake  leA'er 
upon  its  pivot  against  the  action  of  the 
spring  15,  so  that  the  angled  end  26  Avill 
engage  the  shoulder  18,  thereby  holding  the  HO 
brake  lever  in  the  position  shoAvn  in  Fig.  4, 
the  result  of  Avhich  permits  the  turn  table 
to  rotate,  and  the  record  therewith.  ^Vlien 
the  stylus  of  the  sound  box  or  reproducer 
reaches  the  end  of  the  sound  groove,  the  US 
rod  37  haA'ing  been  adjusted  accordingly, 
the  reduced  part  62  of  the  T-shaped  pin 
60  Avill  contact  Avith  the  end  65  of  the  rod 
37,  thereby  pulling  upon  the  link  30,  which 
will  r(ick  the  detent  lever  23  in  the  direc-  120 
tion  of  the  arrow  d,  thereby  disengaging 
the  angled  end  26  of  the  detent  lever  from 
the  shoulder  18.  thereby  allowing  the  brake 
shoe  to  engage  the  periphery  13  of  the  turn 
table  to  stop  the  machine.  The  stud  pin  66  125 
limits  the  moAement  of  the  detent  lever  23. 

The  inA'ention  haA'ing  been  set  forth,  what 
is  claimed  as  neAv  and  useful  is : 

1.  In  a  stopping  and  release  device  for 
talking  machines,  a  plate  on  the  casing  of  the  13^ 
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machine,  a  sprijig  tensioned  brake  lever  piv- 
oted to  the  plate  and  having  a  brake  shoe  to 
engage  the  i^eripheral  edge  of  the  turn  table 
of  the  talking  machine,  a  dog  movably 
5  mounted  upon  the  plate,  and  a  link  pivoted 
to  said  dog  and  designed  to  be  actuated  by  a 
member  upon  the  tone  arm  of  the  machine  to 
actuate  the  dog  to  operate  the  brake  lever, 
v'hereby  the  shoe  is  thrown  out  of  engage- 

10  ment  with  the  table,  and  a  detent  lever  to 
engage  the  brake  lever  to  hold  its  shoe  out 
of  engagement  with  the  table,  and  means 
pivotally  connected  to  the  detent  lever  and 
adapted  to  be  actuated  by  the  member  on 

.5  the  tone  arm  to  disengage  the  detent  lever 
from  the  brake  lever,  allowing  the  spring 
tensioning  means  of  the  brake  lever  to  actu- 
ate the  same  to  throw  the  shoe  in  contact 
with  the  table. 

20  2.  In  a  stopping  and  release  device  for 
talking  machines,  a  pivoted  spring  ten- 
sioned brake  lever  having  a  brake  shoe  to 
cngnge  the  edge  of  the  turn  table  of  a  talk- 
ing machine,   a   dog  to   actuate   the   brake 

"5  JcAer  to  throw  its  shoe  out  of  engagement 
with  the  table,  a  link  pivoted  to  the  dog  and 
designed  to  be  actuated  by  a  member  on  the 
tone  arm  to  operate  the  dog,  a  detent  lever, 
said  brake  lever  having  a  shoulder  to  be  en- 

30  gaged  by  one  end  of  the  detent  lever  to  hold 
the  brake  lever  with  its  shoe  out  of  engage- 
ment with  the  table,  a  link  pivoted  to  the 
other  arm  of  detent  lever  and  having  an 
elongated  slot,  in  which  the  first  link  is  slid- 
es ably  connected,  said  slotted  link  at  one  end 
having  adjustable  means  to  be  engaged  by 
the  member  on  the  tone  arm  for  pulling  the 
slotted  link  and  actuating  the  detent  lever 
to  release  the  brake  lever. 

40  3.  In  a  stopping  and  release  device  for 
talking  machines,  a  pivoted  spring  tensioned 
brake  lever  having  a  brake  shoe  to  engage 
the  edge  of  the  turn  table  of  a  talking  ma- 
chine, a  dog  to  actuate  the  brake  lever  to 

4  0  throw  its  shoe  out  of  engagement  with  the 
table,  a  link  pivoted  to  the  dog  and  designed 
to  be  actuated  by  a  member  on  the  tone  arm 
to  operate  the  dog,  a  detent  lever,  said  brake 
leA^er  having  a  shoulder  to  be  engaged  by 

50  one  end  of  the  detent  lever  to  hold  the  brake 
lever  with  its  shoe  out  of  engagement  with 
the  table,  a  link  pivoted  to  the  other  arm  of 
detent  lever  and  liaving  an  elongated  slot, 
in  which  the  first  link  is  slidably  connected, 

55  said  slotted  link  having  at  one  end  an  en- 
largement provided  with  a  slot,  a  rod  mount- 
ed in  openings  of  ends  of  the  enlargement 
to  be  engaged  by  the  member  on  the  tone 
arm  for  pulling  the  slotted  link  and  actuat- 

00  ing  the  detent  lever  to  release  the  brake 
lever,  spring  tensioning  means  for  said  rod, 
and  a  spring  tensioned  detent  lever  mount- 


ed in  said  second  slot  to  hold  the  rod  in  ad- 
justed positions. 

4.  In  a  stopping  and  release  device  for  65 
talking  machines,  a  pivoted  spring  tensioned 
brake  lever  having  a  brake  shoe  to  engage 
the  edge  of  the  turn  table  of  the  machine, 
and  provided  with  a  shoulder,  a  pivoted  dog 

to  engage  said  shoulder  to  rock  the  brake  70 
lever  whereby  the  brake  shoe  will  be  moved 
out  of  engagement  with  the  turn  table,  a 
link  pivoted  to  the  dog  and  designed  to  be 
engaged  by  a  member  of  the  tone  arm  to 
actuate  the  dog.  7  5 

5.  In  a  stopping  and  release  device  for 
talking  machines,  a  pivoted  spring  tensioned 
brake  lever  having  a  brake  shoe  to  engage 
the  edge  of  the  turn  table  of  the  machine, 
and  provided  with  a  shoulder,  a  pivoted  dog  80 
to  engage  said  shoulder  to  rock  the  brake 
lever,  whereby  the  brake  shoe  will  be  moved 
out  of  engagement  Avith  the  turn  table,  a 
link  pivoted  to  the  dog  and  designed  to  be 
engaged  by  a  member  of  the  tone  arm  to  85 
actuate  the  dog,  said  brake  lever  having  a 
second  shoulder,  a  pivoted  detent  lever  hav- 
ing an  angled  end  to  engage  the  second 
shoulder  for  holding  the  brake  lever  VN'ith  its 
shoe  out  of  engagement  with  said  turn  table,  90 
and  a  link  having  means  at  one  end  to  be  en- 
gaged by  a  member  on  the  tone  arm  to  actu- 
ated the  detent  lever  to  release  the  brake 
lever. 

6.  In  a  stopping  and  release  device  for  ^5 
talking  machines,  a  pivoted  spring  tensioned 
brake  lever  having  a  brake  shoe  to  engage  the 
edge  of  the  turn  table  of  the  machine,  and 
provided  with  a  shoulder,  a  pivoted  dog  to 
engage  said  shoulder  to  rock  the  brake  lever,  100 
whereby  the  brake  shoe  will  be  moved  out  of 
engagement  with  the  turn  table,  a  link  piv- 
oted to  the  dog  and  designed  to  be  engaged 

by  a  member  of  the  tone  arm  to  actuate  the 
dog,  said  brake  lever  having  a  second  shoul-  105 
der,  a  pivoted  detent  lever  having  an  angled 
end  to  engage  the  second  shoulder  for  hold- 
ing the  brake  lever  Avith  its  shoe  out  of  en- 
gagement with  said  turn  table,  and  a  link 
having  means  at  one  end  to  be  engaged  by  HO 
a  member  on  the  tone  arm  to  actuate  the  de- 
tent lever  to  release  the  brake  lever,  said 
means  being  adjustable  according  to  the  size 
of  the  record  so  that  the  member  on  the  tone 
arm  Avill  engage  therewith  to  release  the  de-  115 
tent  leA^er  from  the  brake  lever. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

WILLIAM  S.  WAED. 

Witnesses : 

Albert  F.  OLrvER, 
James  D.  Bellomt. 
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To  all  whom  it  may  coneern: 

Be  it  known  that  I,  Parker  Dodge,  a  citi- 
zen of  the  United  States,  residing  at  Wash- 
ington, in  the  District  of  Cohimbia,  have  in- 
5  vented  certain  new  and  useful  Improvements 
in  Methods  of  Mounting  Diaphragms  in 
Sound-Boxes,  of  which  the  following  is  a 
specification. 
This  invention  relates  to  sound  boxes  for 

10  gramophones,  graphophones  and  the  like, 
and  particularly  to  a  method  of  mounting 
the  diaphragm  under  a  uniformly  distribut- 
ed radial  compressive  stress,  to  render  the 
diaphragm  relatively  inert,  to  increase  its 

15  freedom  of  vibration  and  to  secure  other  in- 
cidental advantages. 

I  shall  describe  the  method  as  applied  to  a 
sound  box  in  which  it  secures  peculiarly  pro- 
nounced beneficial  results,  that   being  the 

20  sound  box  having  conoidally  recessed  dia- 
phragm -  clamping  means  described  and 
claimed  in  my  prior  application  for  patent, 
Serial  Number  12,578,  filed  March  6,  1915. 
In    another   copending   application.    Serial 

25  Number  28,911  filed  May  18,  1915, 1  describe 
and  claim  a  sound  box  having  a  diaphragm 
held  under  a  radial  compressive  stress.  The 
present  application  is  accordingly  restricted 
to  the   preferred   method   of  placing   and 

30  maintaining  a  diaphragm  under  such  stress. 
In  the  accompanying  drawing — 
Figure  1  is  a  front  elevation  of  a  sound 
box  in  assembling  which  my  present  method 
may  be  practised; 

35       Fig.  2  is  an  axial  section  thereof ; 

Fig.  3  is  a  perspective  view  of  a  clamping 
ring  used  in  such  sound  box ; 

Fig.  4  consists  of  four  cross  sectional  dia- 
grams illustrating  four  successive  steps  in 

40  the  method  of  mounting  the  diaphragm,  only 
the  diaphragm  and  clamping  rings  being 
shown;  and 

Fig.  5  is  a  face  view  of  a  diaphragm  with 
the  stresses  to  which  it  is  finally  subjected 

45   dia grammatically  indicated. 

In  the  drawings  6  represents  the  usual 
rubber  connector  sleeve  for  connecting  the 
sound  box  or  reproducer  to  the  goose  neck 
or  tone  arm  of  the  machine  on  which  it  is 

50  to  be  used.    The  sleeve  has  the  usual  brass 


lining  tube  7  which  fits  over  the  end  of  the 
goose  neck,  and  is  provided  with  the  usual 
bayonet  lock  pin  (not  shown).  The  cup- 
shaped  body  9  of  the  sound  box,  which  is  of 
metal,  is  held  to  the  connector  sleeve  6  by  55 
means  of  screws  10  and  by  means  of  a  metal 
weight  ring  11  which  closely  embraces  the 
sleeve  6  and  is  sealed  to  the  rear  face  of  the 
box-body  9  with  a  thin  layer  of  bees-wax  or 
similar  plastic  adhesive  12.  The  purpose  of  60 
this  weight  is  to  damp  any  vibrations  which 
might  be  set  up  in  the  box-body  9. 

The  box-bocly  9  is  internally  threaded  as 
indicated  at  13  and  is  provided  with  an  aper- 
ture 14  leading  through  connector  sleeve  6  65 
to  the  goose  neck  or  tone  arm. 

The  diaphragm  15  which  preferably  is  of 
mica  is  clamped  between  two  rings  i6  and 
17  of  substantially  identical  form,  each  hav- 
ing a  central  aperture  which .  I  prefer  to  70 
make  of  substantially  the  size  of  aperture 
14.  The  face  of  each  of  the  rings  16  and  17 
toward  the  diaphragm  is  a  surface  of  revolu- 
tion. The  generating  curve  is  tangent  or 
approximately  tangent  to  the  contacting  face  75 
of  the  diaphragm  at  or  near  its  periphery 
and  curves  gradually  away  from  such  face 
toward  the  center  of  the  diaphragm.  The 
clearance  between  the  opposed  faces  of  the 
rings  16  and  17  need  be  only  slightly  80 
greater  than  the  maximum  amplitude  of 
vibration  of  the  diaphragm  and  is  somewhat 
exaggerated  in  the  drawing.  The  rings  16 
and  17  may  be  of  any  relatively  rigid  ma- 
terial. The  best  results  have  been  secured  8'5 
with  celluloid  but  successful  use  has  been 
made  of  metals,  for  example  aluminum  and 
brass.  The  brilliancy  of  tone  seems  to  in- 
crease with  the  hardness  of  the  material  used 
for  the  rings.  90 

The  rear  ring  16  is  sealed  to  the  rear  Avail 
of  the  box  body  9  by  a  thin  layer  18  of  bees- 
wax or  similar  adhesive  plastic  and  the  front 
ring  17  is  pressed  toward  it  by  a  nut  ring  19. 
Paper  gaskets  20  may  be  interposed  betAveen  »5 
front  ring  17  and  nut  ring  19,  partly  to 
equalize  the  pressure  by  their  resiliency  and 
partly  to  permit  nut  ring  19  to  turn  more 
freely  on  ring  17  in  assembling  the  sound- 
box. 100 
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The  vibrator  or  stylus  arm  21  is  mounted 
on  cone  pivot  screws  22  which  are  threaded 
in  lugs  23  and  locked  with  check  nuts  24. 
It  has  the  usual  needle  socket  in  which 
5  needles  may  be  clamped  by  the  set  screw  25. 
The  stylus  arm  21  is  connected  to  the  center 
of  the  diaphragm  15  by  means  of  a  threaded 
stud  26  and  nut  27,  the  usual  washers  28  be- 
ing used  to  distribute  the  pressure. 
10  The  sound  box  so  far  described  is  that 
claimed  in  my  application  Serial  No.  12,578. 
I  have  discovered  that  the  tone  quality  se- 
cured with  such  a  sound  box,  and  to  a  cer- 
tain extent  with  any  sound  box  having  a 
15  rigid  diaphragm-mount,  is  improved  by 
mounting  the  diaphragm  under  a  radially 
acting  compressive  stress. 

To  secure  this  result  I  may  proceed  as  fol- 
lows :  I  first  loosely  assemble  the  diaphragm 
20  15,  rings  16  and  17,  nut  ring  19  and  washers 
20  in  the  box  body  9.    This  condition  is  rep- 
resented   in   the   first   diagram   of    Fig.    4 
where  the  small  force  arrows  a  represent  a 
light  clamping  pressure  on  rings  16  and  17 
25  merely  sufficient  to  hold  the  parts  together. 
The   second   step   is   to   deflect   the   dia- 
phragm 15  at  the  center  by  a  pressure  ex- 
erted manually  or  by  means  of  a  clamp. 
This  contracts  slightly  the  periphery  of  the 
30  diaphragm  15.    This  condition  is  illustrated 
in  the  second  diagram  of  Fig.  4  where  the 
arrow  h  represents  the  deflecting  stress. 

The  third  step  is  to  set  down  the  nut  ring 
19  tight  while  holding  the  diaphragm  15 
35  deflected.     This  condition  is  illustrated  in 
the  third  diagram  of  Fig.  4  where  the  arrows 
A  represent  the  heavy  clamping  pressure  re- 
sulting from  setting  down  the  nut  ring  19. 
The   fourth   step   is  to   relieve  the   dia- 
40  phragm  from  the  deflecting  stress  whereupon 
it  returns  to  the  condition  illustrated  in  the 
fourth  diagram  of  Fig.  4.    Here  the  heavy 
clamping  pressure  represented  by  the  arrows 
A  prevents  the  expansion  of  the  periphery 
45  of  the  diaphragm  so  that  the  diaphragm  re- 
mains under  a  uniformly  distributed  radial 
compressive  stress  as  indicated  in  diagram 
in  Fig.  5.    In  Fig.  5  the  arrows  c  are  meant 
to   illustrate    a   uniformly   distributed   ra- 
50  dially  acting  stress  and  not  a  plurality  of 
localized  stresses. 

A  substantially  equivalent  method  is  to 
clamp  the  diaphragm  with  a  very  moderate 
clamping  pressure  and  then  run  the  sound 
55  box  on  a  number  of  very  "heavy"  or  loud 
records  and  then  immediately  clamp  the  dia- 
phragm very  tight.  If  the  first  or  moder- 
ate clamping  pressure  is  correct  it  will  per- 
mit the  periphery  of  the  diaphragm  to  draw 
60  in  or  contract  under  the  stresses  induced  by 
vibration.  The  expansive  pressure  of  the 
diaphragm  will  not  however  be  sufficient  to 
overcome  the  friction  of  clamping  except 
possibly  very  slowly,   and  the  final  tight 


clamping  of  the  edge  of  the  diaphragm  thus  65 
holds  this  contracted. 

Both  methods  have  in  common  the  idea  of 
producing  contraction  of  the  periphery  by 
deflection  of  the  center,  and  of  final  clamp- 
ing while  this  contraction  exists.  70 

A  diaphragm  so  mounted  is  characteristi- 
cally inert  and  non-resonant  and  very  sen- 
sitive. The  stressing  increases  the  loudness 
and  volume  of  sound  secured  in  reproduc- 
tions. 75 

The  increased  sensitiveness  introduces 
some  difficulties,  but  such  diaphragms  can 
be  used  with  marked  success,  for  example  in 
the  particular  type  of  sound  box  with  which 
I  have  illustrated  it.  80 

Having  thus  described  my  invention,  what 
I  claim  is: — 

1.  The  method  of  mounting  diaphragms 
in  sound-boxes  and  the  like,  which  con- 
sists in  producing  a  contraction  of  the  pe-  85 
riphery  of  the  diaphragm  by  deflecting  the 
central  portion  of  the  diaphragm,  and  then 
positively  clamping  said  periphery  while 
contracted. 

2.  The  method  of  mounting  diaphragms  90 
in  sound-boxes  and  the  like,  which  con- 
sists in  placing  the  diaphragm  between  a 
pair  of  clamping  members  adapted  to  en- 
gage its  opposite  faces  at  or  near  its  pe- 
riphery, producing  a  contraction  of  said  pe-  95 
riphery  by  deflecting  the  central  portion  of 
said  diaphragm,  and  then  forcing  said 
clamping  members  together  to  clamp  said 
diaphragm  positively  between  them  while  its 
periphery  is  contracted.  100 

3.  The  method  of  mounting  diaphragms  in 
sound-boxes  and  the  like  which  consists  in 
deflecting  the  central  portion  of  the  dia- 
phragm to  contract  the  periphery  thereof, 
and  then  while  maintaining  said  deflection  105 
positively  clamping  said  contracted  periph- 
ery. 

4.  The  method  of  mounting  diaphragms 
in  sound-boxes  and  the  like  which  consists  in 
placing  the  diaphragm  between  a  pair  of  ^0 
clamping  members  adapted  to  engage  its 
opposite  faces  at  or  near  its  periphery,  de- 
flecting the  central  portion  of  said  dia- 
phragm to  contract  its  periphery,  then  while 
maintaining  said  deflection,  clamping  said  ^^^ 
diaphragm  between  said  clamping  members, 
and  then  relieving  said  diaphragm  from  the 
deflecting  stress. 

5.  The  method  of  mounting  acoustic  dia- 
phragms which  consists  in  contracting  the  ^^0 
periphery  of  the  diaphragm  by  the  appli- 
cation of  force,  and  thereafter  maintaining 
said  contraction  by  means  of  a  positive  pe- 
ripheral clamp. 

6.  The  method  of  mounting  acoustic  dia-  ^^^ 
phragms  which  consists  in  contracting  the 
periphery  of  the  diaphragm  by  the  applica- 
tion of  force,  and  thereafter  maintaining 
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said  contraction  by  the  action  of  a  rigid  dia- 
phragm mount,  engaging  the  peripheral 
portion  of  said  diaphragm. 

7.  The  method  of  mounting  acoustic  dia- 
phragms which  consists  in  placing  a  dia- 
phragm in  contact  with  a  rigid  diaphragm 
mount;  applying  a  distorting  agency  to 
cause  the  line  of  contact  between  the  mount 


and  the  periphery  of  the  diaphragm  to  move 
inAvard  relatively  to  the  mount ;  causing  the 
mount  to  engage  and  hold  the  periphery  of 
the  diaphragm;  and  then  terminating  the 
action  of  said  distorting  agency. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification. 

PARKEE  DODGE. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  William  J.-  Tanner, 
a  citizen  of  the  United  States,  and  resident 
of  Bridgeport,  in  the  county  of  Fairfield 
5  and  State  of  Connecticut,  have  invented 
certain  neAv  and  useful  Improvements  in 
Vibration  -  Governing  Devices  for  Sound- 
Reproducing  Machines,  of  which  the  follow- 
ing is  a  specification. 

10  The  invention  consists  of  a  device  or  at- 
tachment applicable  to  sound  reproducing 
machines  of  various  types  but  it  is  particu- 
larly useful  with  machines  employing  disk 
records.     The  object  of  the  invention  is  to 

13   provide  means  for  obviating  the  disadvan- 
tages caused  by  excessive  vibration  of  the 
stylus    holder    of   the    reproducer    forming 
part  of  machines  of  this  kind. 
The  improved  device  may  permanently  be 

20  a  part  of  the  reproducer  or  it  may  be  in 
the  form  of  an  attachment  capable  of  being 
detachably  secured  to  reproducers  of  various 
kinds  emplojang  a  stylus  carried  by  a 
holder,  the  latter  having  independent  vibra- 

25  tory  movement  relatively  to  the  main  part 
of  the  reproducer. 

In  accordance  with  the  invention,  the  de- 
vice or  attachment  consists  essentially  of 
an  arm  suitably  secured  to  the  reproducer, 

30  and  at  the  free  end  of  the  arm,  a  floating 
Aveight  is  carried.  This  weight  is  solid  or 
it  may  be  made  hollow  and  to  contain  a 
liquid  or  a  movable  body,  mercury  prefer- 
ably being  employed.    With  either  construc- 

^5  tion,  the  weight  may  be  adjustably  carried 
on  the  arm,  which  arm  is  secured  to  the 
stylus  or  needle  holder,  this  holder  being 
mounted  in  a  carrier  generally  so  attached 
to  the  casing  of  the  reproducer  that,  to  a 

^0  limited  extent,  the  carrier  is  allowed  inde- 
pendent vibrating  movement  relatively  to 
the  reproducer  casing. 

The  invention  will  be  described  in  several 
forms  hereinafter  Avith  reference  to  the  ac- 

45  companying  drawings  in  which — 

Figure  1  is  an  elevation  of  a  complete  re- 
producer Avith  the  improved  device  or  at- 
tachment secured  thereto; 

Fig.  2  is  a  section  taken  on  line  a — a  of 

50  Fig.  1,  looking  in  the  direction  of  the  ar- 
roAv ; 

Fig.  3  is  a  section  taken  on  line  5 — h  of 

Fig.  2  lookinsf  in  the  direction  of  the  arroAV ; 

Fig.  4  shows  part  of  the  reproducer  in 

55  elevation  and  a  solid  weight  in  section,  and 
Fig.  5  shows  a  modified  means  for  secur-- 


ing  the  weight  carrying  arm  to  the  needle 
holder  of  the  reproducer. 

Referring  to  the  drawings,  particularly 
Figs.   1.   2   and  3,   1  represents  the  repro-   60 
ducer ;  2  is  the  needle  holder  mounted  in  the 
carrier  3;  4  is  an  arm  composed  of  wire,  re- 
silient but  not  sensitive  to  slight  Adbration. 
The  weight  5,  carried  at  the  end  of  the  arln 
4,  is  in  the  form  of  a  closed  cup  containing  35 
a    moA'able    body,    for    example    mercury. 
The  arm  4  is  secured  to  the  holder  2  by 
means  of  the  frame  6  secured  to  the  holder 
by  set  scrcAv  7,  the  frame  being  slotted  or 
cut  aAvay  at  8  to  clear  the  needle  set  screw   70 
9.     The  Aveight  5  is  screw  threaded  to  the 
end  of  the  arm  in  order  that  the  Aveight  may 
be  adjusted  to  meet  the  requirements. 

The  purpose  of  the  improved  device   is 
to  eliminate  the  objectionable  scratching  or  ^^ 
rasping  sounds  caused  by  excessive  vibra- 
tion of  the  needle  together  with  the  parts 
adjacent  thereto.     This  undesirable  A'ibra- 
tion  prevents  the  needle  point  from  always 
following  the  record  grooA^e  exactly.     Con-  80 
sequently  an  imperfect  tone  is  produced  and 
the  life  of  the  record  is  shortened  owing  to 
the  Avearing  aAvay  of  the  Avails  of  the  groove. 
AVith  the  improved  device  a  governing  effect 
is  obtained  and  this  effect  is  imparted  to  85 
the  A'ibrating  stylus  holder  of  the  repro- 
ducer,   the    greater    \dbrations    being   gov- 
erned by  the  resiliency  of  the  arm  carrying 
the  weight  and  the  lesser  vibrations  being 
governed  by  the  movable  body  within  the  90 
holloAv  Aveight.     By  means  of  this  govern- 
ing effect  any  vibration  of  the  needle  holder 
is  controlled. 

Fig.  4  illustrates  a  modified  form  of  the 
invention,  in  Avhich  instance  the  weight  5  95 
is  solid  and  the  arm  4  is  composed  of  a  flat 
spring  sufficiently  i-esilient  so  as  to  be  sensi- 
tive to  any  vibration  of  the  needle  holder. 
Fig.  5  illustrates  an  alternative  method  of 
securing  the  weight  carrying  arm  direct  to  100 
the  reproducer.  In  this  instance  the  end  of 
the  arm  is  screw  threaded  and  fitted  in  a 
threaded  hole  in  the  needle  holder  2  or  if 
desired  the  arm  may  be  attached  to  the  car- 
rier 3.  '  105 

I  am  aware  it  has  heretofore  been  pro- 
posed to  employ  a  variety  of  forms  of  gov- 
erning devices  for  sound  reproducing  ma- 
chines, such  devices  having  a  rigid  arm  pro- 
vided Avith  a  counter  balance  Aveight  and  llf> 
carrying  the  stylus  or  the  arm  is  connected 
to  the  stylus  holder.    The  arm  is  pivoted  or 
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otherwise  mounted  in  eacli  instance,  so  that 
its  movement  is  partly  constrained,  but  ac- 
cording to  my  invention,  the  arm  is  resili- 
ent, therefore,  the  counterbalance  weight 
has  a  floating  or  universal  movement  where- 
by the  vibration  is  more  effectually  con- 
trolled, particularly  lateral  vibration,  which 
causes  most  of  the  bad  effects  hereinbefore 
mentioned. 
I  claim — 

1.  In  a  sound  reproducer  for  machines  of 
the  class  described,  a  vibrating  stylus 
holder,  an  arm  secured  thereto  and  a  weight 
containing  a  movable  body  carried  by  said 
arm. 

2.  In  a  sound  reproducer  for  machines  of 


the  class  described,  a  vibrating  stylus 
holder,  an  arm  secured  thereto  and  an  ad- 
justable weight  containing  a  movable  body 
carried  by  said  arm. 

3.  In  a  sound  reproducer  for  machines  of 
the  class  described,  a  vibrating  stylus 
holder,  a  resilient  arm  secured  thereto  and 
a  weight  containing  a  movable  body  carried 
by  said  arm. 

SigTied  at  Bridgeport,  in  the  county  of 
Fairfield  and  State  of  Connecticut. 

WILLIAM  J.  TANNER. 

Witnesses : 

Helen  E.  Tanner, 
Minnie  L.  Tanner. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Jokgen  F.  H.  Fech- 
TENBURG,  a  citizen  of  the  United  States,  re- 
siding in  Philadelphia,  Pennsylvania,  have 
r  5  invented  certain  Improvements  in  Speed- 
Regulating  Devices  for  Talking-Machines, 
of  which  the  following  is  a  specification. 

My  in\ention  relates  to  certain  improve- 
ments in  talking  machines,  particularl}^  of 
10  the  disk  type  in  which  a  disk  is  carried  by  a 
turn  table  which  travels  under  a  tone  arm. 

One  object  of  my  invention  is  to  increase 
the  capacity  of  machines  of  this  type  by 
regulating  the  speed  of  the  turn  table  so  that 
16  the  surface  speed  at  the  point  of  contact  of 
the  stylus  with  the  record  will  be  the  same 
throughout  the  entire  width  of  the  turn 
table. 

A  further  object  of  the  invention  is  to  pro- 
20  vide  a  friction  speed  regulator  for  accom- 
plishing the  above  purpose. 

A  still  further  object  of  the  invention  is 
to  arrange  this  friction  speed  regulator  so 
that  when  the  tone  arm  is  raised  for  the  pur- 
25  pose  of  changing  a  record  the  friction  speed 
regulator  is  lowered  so  as  to  allow  the  turn 
table  to  be  entirely  free  of  the  mechanism. 

In  the  accompanying  drawings : 

Figure  1,  is  a  plan  view  showing  a  talking 
30  machine  of  the  "  Edison "  type  in  dotted 
lines  and  my  improvement  in  full  lines ; 

Fig.  2,  is  a  side  view  of  the  same; 

Fig.  3,  is  an  end  view ; 

Fig.  4,  is  a  plan  view   of  my  improved 
35  mechanism  detached  from  the  talking  ma- 
chine ; 

Fig.  5,  is  an  end  view  of  the  mechanism; 

Fig.  6,  is  a  side  view  of  the  mechanism; 

Fig.  7,  is  a  perspective  vieAv  of  one  of  the 
40  bearings; 

Fig.  8,  shows  a  nut  for  holding  the  turn 
table  onto  the  spindle; 

Fig.  9,  is  a  plan  view  illustrating  a  modi- 
fication of  my  invention, 
45       Fig.  10,  is  a  side  view  of  the  same,  and 

Figs.  11  and  12  are  views  of  modifications 
of  my  invention. 

1  is  the  frame  of  the  phonograph.  2  is 
the  turn  table  mounted  on  a  pivot  3  and 
50  driven  by  the  driving  mechanisjn  4  and  5 
consisting  lof  a  worm  and  worm  wheel,  the 
Avheel  being  mounted  on  a  shaft  G  of  a  motor 
7.  8  is  a  governor  for  controlling  the  speed 
of  the  turn  table  and  this  governor  is  geared 
55  to  the  spindle  by  a  worm  and  worm  wheel 
connection.     9  is  the  tone  arm.     10  is  the 


horn.  11  is  the  sound  box  or  reproducer  on 
the  end  of  the  tone  arm  carrying  the  stylus 
12  Avliich  travels  in  the  groove  of  the  disk  or 
record.  13  is  the  handled  cam  for  depress-  gQ 
ing  the  repi'oducer  so  as  to  bring  the  stylus 
into  active  position.  All  of  this  mechanism 
is  common  to  the  type  of  talking  machine 
mentioned  above. 

The  turn  tables  of  disk  talking  machines  55 
are  always  driven  at  the  same  rate  of  speed, 
consequently  the  periphery  of  the  turn  table 
turns  at  a  greater  surface  speed  than  that 
portion  near  the  center  and  the  impression 
on  the  disk  is  coarser  at  the  periphery  than  70 
at  the  center  to  allow  for  this  change  of 
speed. 

By  my  invention,  I  so  govern  the  speed  of 
the  turn  table  that  the  surface  speed  is  al- 
ways the  same,  consequently  a  greater  length  75 
of  record  can  be  accoimnodated  with  a  given 
diameter  of  disk  than  can  be  accommodated 
by  the  ordinary  method  because  I  i^rovide 
means  for  controlling  the  surface  travel  of 
the  turn  table.  Therefore,  the  surface  speed  go 
of  the  turn  table  and  the  disk  carried  there- 
by is  the  same  at  the  outer  edge  as  it  is  near 
the  center.  This  I  accomplish  in  the  follow- 
ing manner : 

Pivotally  mounted  at  14  on  the  support-  85 
ing  plate  15  of  the  machine  is  a  frame  16 
Inning  bearings  17  for  a  squared  shaft  18 
on  which  slides  the  pressure  roller  19  having 
a     rounded    bearing    surface    which    rests 
against  the  under  side  of  the  turn  table  2.  90 
At  tile  opposite  end  of  the  shaft  18  from  the 
roller  19,  in  the  present  instance,  is  a  gear 
wheel   20  AAhicli   meshes   with   a    pinion  21 
wliich,  in  turn,  meshes  with  a  pinion  22  on 
:i  shaft  23  caiTving  a  gear  wheel  24,  which  95 
meshes  with  a  2)inion  25  on  a  shaft  26  on 
which  is  a  governor  27^  of  a  construction 
usual  in  this  tyjie  of  machine.     This  gov- 
ernor can  be  regulated  in  the  same  manner 
as  the  ordinary  talking  machine  governor  lOfi 
now  in  use.     An  oil  guard  50  is  located  be- 
tween  the  roller   19   and   the  governor,   as 
shown,  to  prevent  the  governor  splashing  oil 
on  the  wheel. 

The  frame  16  has  an  extension  28  having  a  105 
perforation  29  through  which  passes  the 
pivot  pin  30  which  is  secured  to  the  plate  15 
of  the  machine,  and  between  the  head  of  this 
pin  and  the  extension  is  a  spring  31  tending 
to  lift  the  plate  and  hold  the  roller  against  110 
the  bottom  of  the  turn  table  2.  The  position 
of  the  roller  19  on  the  shaft  18  is  controlled 


2 
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b}'  the  horn  10.  32  is  an  arm  secured  to  the 
horn  and  has  an  adjustable  extension  32« 
held  by  a  set  screw  33.  This  extension  en- 
ters a  slot  34  in  the  portion  35  of  the  de- 

5  pending  bearing  36,  which  is  arranged  to 
receive  the  trunnions  of  the  roller  19. 

By  this  construction  when  the  horn  moves 
on  its  pi-.'ol  so  as  to  carry  the  stylus  over 
the  record,  the  roller  19  is  moved  with  it  so 

IQ  that  it  ahvays  assumes  a  correct  position  in 
respect  to  the  stylus.  The  governor  can  be 
set  to  any  position  by  an  adjusting  screw 
37  so  as  to  regulate  the  speed  of  the  shaft 
18  and  its  roller  19.     Thus,  as  the  stylus 

25  travels  from  the  periphery  toward  the  cen- 
ter the  amount  uf  retardation  is  lessened, 
and,  fonsequeatl)',  a  much  longer  record  can 
be  produced  on  the  disk  than  in  the  j)resent 
type  of  machine. 

20  When  it  is  desired  to  move  the  friction 
roller  19  out  of  action,  I  tilt  the  frame  on 
its  pi\ot  14  by  a  lever  38,  which  is  pivoted 
at  39  to  the  plate  15  and  has  a  short  arm 
which  extends  over  the  projection  28  of  the 

25  frame  Ki.  At  the  outer  end  of  the  arm  of 
the  lever  is  a  screw  40  on  which  is  a  nut  41 
Avhich  rests  on  a  bracket  42  secured  to  the 
casing  of  the  machine,  so  that  on  turning 
this  nut  in  one  direction  the  arm  carrying 

30  the  screw  40  is  raised  while  the  other  arm 
is  depressed,  forcing  the  frame  16  down 
against  the  ]Dressure  of  the  spring  31  and 
drawing  the  roller  19  away  from  the  turn 
table. 

35  I  also  provide  means  for  releasing  the 
turn  table  from  the  control  of  the  roller  19 
when  the  handled  cam  13  is  turned  on  its 
pivot  to  raise  the  stylus.  The  horn  10  car- 
rying the  tone  arm  and  stylus  is  mounted  on 

40  a  vertical  pivot  43,  and  the  vertical  position 
of  the  parts  carried  by  the  horn  is  con- 
trolled by  the  cam  lever  13  Avhich,  when 
turned,  will  bear  upon  the  plate  15,  lifting 
the  horn  and  the  portions  connected  thereto 

45  so  that  the  stylus  will  be  clear  of  the  disk. 
Secured  to  the  vertical  pivot  43  is  a  col- 
lar 44  Avhich  is  located  under  the  lever  38, 
so  that  when  the  cam  lever  13  is  turned  to 
raise  the  pivot  43  and  the  stylus  the  lever 

50  38  Avill  be  turned  on  its  pivot  39  and  will 
depress  the  frame  16  so  as  to  withdraAV  the 
roller  19  from  contact  with  the  under  side 
of  the  turn  table. 

In  order  to  prevent  the  turn  table  from  lift- 
So  ing  off  of  its  driving  spindle  4, 1  provide  a  nut 
2"^,  (Fig.  8)  which  is  adapted  to  a  threaded 
extension  4"^  of  the  spindle  and  the  flange 
of  the  nut  rests  in  a  recess  in  the  turn  table. 
By  this  construction,  the  turn  table  is  held 

60  against  vertical  movement  on  the  spindle. 

In  Figs.   9   and    10  I  ha\'e  illustrated   a 

modification    in    which    the    wheel    19"^    is 

mounted  on  the  frame  16'',  which  is  pivoted 

at  30'',  and  the  frame  is  moved  by  an  arm 

65  31*  on  the  horn.    Th«  wheel  19''  drives  the 


governor  shaft  26"  through  a  right  angled 
gear  or  Avorm  gear,  as  shown  in  Fig.  9,  and 
the  governor  27^  is  controlled  by  an  adjust- 
ing screw  37".  On  the  frame  16"  is  a  Avheel 
45  Avliich  travels  on  a  segmental  track  46  ^q 
secured  to  the  under  side  of  the  frame  15". 
The  pi\ot  30"  is  the  same  pivot  on  Avhich  the 
horn  is  mounted  so  that  the  bearing  portion 
of  the  roller  19"  is  ahvays  directly  under  the 
stylus  irrespectiA'e  of  the  position  of  the  ^g 
horn. 

In  some  instances,  the  roller  instead  of 
being  a  retarding  roller  maj'  be  a  driving 
roller  as  at  19"  for  driving  the  turn  table, 
as  shoAvn  in  Fig.  11,  the  motor,  in  this  case,  go 
i.;eing  geared  directly  to  the  shaft  on  which 
tlie  wiieel  is  moimted.  The  turn  table  is 
then  (IrxKcn  by  friction  from  the  undei'side 
instead  of  being  driven  from  the  center 
bearing  as  in  the  draAvings.  g5 

In  some  instances,  as  shown  in  Fig.  12, 
the  disk  uiay  overhang  the  turn  table  Avhich 
may  be  simply  a  comparatively  small  hub, 
as  at  26;  in  this  case  the  roller  Avill  bear 
upon  the  disk  A\hicli,  in  fact,  becomes  tlie  90 
turn  table. 

While  my  invention  is  particularly  adapt- 
ed for  use  in  records  in  which  the  reproduc- 
tions are  all  of  the  same  length  irrespective 
of  the  position  of  the  record  on  the  disk,  by  95 
moving  my  improved  mechanism  out  of 
contact  with  the  turn  table  the  ordinary 
records  can  be  used. 

I  claim: — 

1.  The  combination  in  a  talking  machine,  100 
of  a  turn  table ;  a  horn ;  a  sound  box  having 

a  stylus  carried  thereby;  a  roller  bearing 
upon  the  turn  table;  means  for  causing  the 
roller  to  move  with  the  horn,  and  means  for 
regulating  the  speed  of  the  roller  so  that  the  105 
surface  speed  of  the  disk  carried  by  the 
turn  tabde  at  the  stylus  will  be  the  same  '■ 
tliroughout  the  length  of  the  record. 

2.  The  combination  in  a  talking  machine, 

of  a  turn  table;  a  re])roducer;  a  roller  bear-  hq 
ing  against  the  turn  table;  means  for  driv- 
ing the  roller  at  a  given  speed,  and  means 
for   moving  the  roller  in  unison  Avith  the 
movejncnt  of  the  reproducer. 

3.  The  combination  in  a  talking  machine,  115 
of  a  turn  table ;  means  for  holding  the  turn 
table  against  vertical  movement ;  a  tone  arm, 
sound  box  and  stylus  located  above  the  turn 
table;  a  frame  located  under  the  table;  a 
roller  carried  by  the  frame  and  bearing  120 
against  the  under  side  of  the  turn  table; 
means  for  driving  the  roller  at  a  given 
speed,  and  means  for  moving  the  roller 
under  the  turn  table  in  miison  with  the 
moN'einent  of  the  stylus  across  the  table.         125 

4.  Tlie  combination  in  a  talking  machine, 
of  a  turn  table;  a  tone  arm,  sound  box  and 
stylus;  a  frame;  a  roller  carried  by  the 
frame  and  bearing  against  the  under  side 

of  the  turn  table;  means  for  driving  the  jso 
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roller  at  a  given  speed ;  and  means  for  mov- 
ing the  roller  under  the  turn  table  in  unison 
with  the  movement  of  the  stylus. 

5.  The  combination  in  a  talking  machine, 
5   of  a  turn  table ;  a  tone  arm ;  a  sound  box 

and  stjdus;  a  frame  pivotally  mounted  on 
the  under  side  of  the  turn  table  and  having 
a  roller;  a  shaft;  a  roller  mounted  on  the 
shaft  and  arranged  to  bear  on  the  under 

10  side  of  the  turn  table;  a  governor  for  regu- 
lating the  speed  of  the  roller,  and  means 
connecting  the  frame  with  the  tone  arm  so 
that  the  two  will  travel  in  unison  toward 
and  from  the  center  of  rotation  of  tlie  turn 

15  table,  tl»e  roller  and  its  governor  regulating 
the  speed  of  the  turn  table." 

6.  The  combination  in  a  talking  machine, 
of  a  turn  table ;  a  tone  arm,  a  sound  box 
mounted  thereon ;  a  frame  pivoted  under  the 

20  turn  table;  a  shaft  mounted  thereon;  a  roller 
on  the  shaft  bearing  against  the  under  side 
of  the  turn  table;  a  governor  geared  to  the 
roller  so  as  to  regulate  its  speed,  and  means 
for  moving  the  roller  into  and  out  of  con- 

25  tact  with  the  turn  table. 

7.  The  combination  in  a  talking  machine. 


of  a  turn  table ;  a  pivoted  horn ;  a  tone  arm ; 
a  sound  box  thereon;  a  frame  pivotally 
mounted  under  the  turn  table;  a  shaft 
mounted  on  the  frame;  a  governor  geared  30 
to  the  shaft;  means  for  regulating  the  gov- 
ernor; a  roller  arranged  to  turn  with  but  to 
move  longitudinally  on  the  shaft,  and  means 
for  controlling  the  position  of  the  roller 
on  the  shaft,  said  means  being  connected  to  35 
the  pivotallj^  mounted  horn. 

8.  The  combination  in  a  talking  machine, 
of   a   pivoted   turn   table;   a   pivoted   horn 
carrying  at  its  upper  end   a   tone   arm;   a 
sound  box  extending  oA-er  the  turn  table;  40 
means  for  driving  the  turn  table  at  a  given 
speed;   a   roller   bearing  against  the  under 
side  of   the  turn  table;    a    governor    con- 
trolling the  speed  of  the   roller;   a   frame 
carrying  the  roller;   means  for  traversing  45 
the  roller  under  the  turn  table  in  unison  with 
the  movement  of  the  sound  box  over  the  turn 
table,  the  said  roller  and  its  governor  re- 
tarding the  turn  table  so  that  the  surface 
speed  at  the  reproducer  will  be  the  same  50 
throughout  the  diameter  of  the  turn  table. 

jOrgen  f.  h.  fechtenburg. 
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To  all  whom  it  may  concern : 

Be  it  knoATii  that  we,  Martha  L.  Hunter 
and  Albert  B.  Church,  citizens  of  the 
United  States,  residing  in  the  city  and 
5  county  of  San  Francisco  and  State  of  Cali- 
fornia, have  invented  new  and  useful  Im- 
provements in  Annotators  for  Commercial 
Phonographs,  of  which  the  following  is  a 
specification. 

10  This  invention  relates  to  commercial 
phonographs. 

The  object  of  this  invention  is  to  provide, 
in  connection  Avith  a  commercial  phono- 
graph, means  movable  by  the  traveling  head 

15  thereof  to  traverse  a  memo  sheet  and  oper- 
able by  the  dictator  to  mark  upon  said  sheet 
A^arious  instructions  applying  to  the  mat- 
ters contained  in  the  phonograph  recoi'd, 
and  means  Avhereby,  from  said  memo  sheet 

20  containing  the  instructions,  the  transcriber 

may  locate  upon  the  record  the  position  of 

the  matters  to  which  said  instructions  apply. 

Heretofore  it  has  been  proposed  to  supply 

a  specially  printed  sheet,  properly  ruled  and 

25  provided  Avith  stock  phrases,  said  sheet  to 
receive  upon  its  face  penciled  marks  made 
by  the  dictator  to  convey  the  necessary  in- 
foi-matipn  relative  to  the  matters  in  the 
record  for  the  convenience  of  the  transcriber. 

30  Great  difficulty  has  been  encountered  by 
users  of  this  memo  sheet  in  properly  mark- 
ing it  and  also  in  locating  from  the  marks 
thereon  the  position  in  the  phonograph 
record  of  the  matters  to  which  such  marks 

35  apply. 

In  the  present  invention  this  objection  has 
been  overcome  by  the  provision  of  mechani- 
cal means  for  carrying  on  these  operations, 
"whereby  greater  precision  and  accuracy  are 

40  obtained. 

In  carr^'ing  out  the  object  of  this  inven- 
tion Ave  emplo}'  a  holder,  fastened  to  the 
box  of  the  phonograph,  to  receive  sheets  of 
memo   paper;    a   marking   deA'ice  movable 

45  with  the  traveling  head  of  the  phonograph 
to  traverse  the  memo  sheet,  said  marking 
device  embodying  keys  for  printing  upon 
the  sheet  the  necessary  instructions;  and 
means  also  movable  Avith  the  traveling  head 

^0  of  the  phonograph  to  indicate  in  advance 
(-0  the  transcriber  the  exact  position  and 
location  on  the  phonograph  record  of  the 
matters  to  which  the  marks  on  the  sheet 
apply. 

55  Two  forms  which  our  invention  may  as- 
sume are  exemplified  in  the  follo"wi,]Pig  d,e- 


scription  and  illustrated  in  the  accompany- 
ing draAvings,  in  Avhich — 

Figure  1  shows  a  front  elevation  of  the 
attachment  applied  to  a  dictating  machine.   60 

Fig.  2  shows  a  view  of  the  memo  sheet 
employ-ed. 

Fig.  3  shows  a  side  elevation  of  the  de- 
vice illustrated  in  Fig.  1. 

Fig.  4  shoAvs  a  cross  sectional  vieAv  of  the  65 
holder  and  marking  device  employed  in  con- 
nection Avith  a  dictating  machine. 

Fig.  5  shoAvs  a  detail  view  of  the  sliding 
connection  between  the  marking  device  and 
the  holder,  illustrating  also  the  inking  rib-   70 
bon  and  marking  keys  in  end  eleA^ation. 

Fig.  6  shows  a  front  elevation  of  the 
transcribing  attachment  applied  to  a  phono- 
graph. 

Fig.  7  shoAA's  a  side  elevation  of  the  device  75 
illustrated  in  Fig.  6. 

Fig.  8  shoAvs  a  front  elevation  of  a  com- 
bined dictating  and  transcribing  attachment 
applied  to,  a  phonograph  embodying  both 
the  dictating  and  transcribing  elements.  80 

Fig.  9  shows  a  detail  view  of  the  connec- 
tion em])loyed  in  the  deA^ce  illustrated  in 
Fi,g.  8  between  the  traveling  head  and  in- 
dicator device. 

Fig.  10  shows  a  side  eleA^a,tion  of  the  de-  85 
vice  illustrated  in  Fig..  8. 

Fig.  11  shows  a  detail  view,  illustrating 
the  method  of  detachably  connecting  the 
holder  to  a  phonograph  box. 

In  the  drawings,  a  phonograph  is  shoAvn  m 
comprising  a  box  10,  a  cylindrical  record 
11,  and  a  movable  head  12.     The  latter  in 
one  case  (Figs.  1  and  3)  is  pro  Added  with 
a  recorder  13  and  in  the  other  case  (Figs. 
6  and  7)  with  a  reproducer  14.     Attached  95 
to  the  front  side  of  the  box,  by  suitable 
brackets  15  and  thumb-screws  16,  is  a  holder 
17  (see  Figs.  1  and  8)  to  receiA'e  a  tray  18 
designed  to  contain  a  pad  of  memo  sheets 
19,  one  of  which  is  shown  in  Fig.  2.    A  pair  100 
of  rods  20  extend  across  the  holder  and  upon 
them  is  slida,bly  mounted,  by  means  of  bear- 
ings 21,  a  marking  device  22,  carrying  at  its 
under  side  an  endless  ribbon  23  running 
over  said  bearings   21    and  encircling  the  105 
tray,  said  ribbon  being  designed  to  contain 
ink.     Included  in  the  marking  device  is  a 
series    of    spring-pressed    keys    24,    spaced 
apart  in  a  viertical  direction  and  positioned 
to  contact  with  the  upper  run  of  the  ribbon,  HO 
when  depressed,  to  thereby  mark  upon  the 
exposed  sheet  of  paper  in  the  tray. 
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A  bifurcated  head  25,  on  the  marking 
device,  embraces  the  recording  attachment 
13  of  the  phonograph,  and  thus  as  the 
phonograph  is  operated  the  marking  device 
5  is  moved  across  the  holder  simultaneously 
with  the  movement  of  the  recording  device, 
traversing  in  this  way  the  entire  length  of 
the  memo  sheet  19.  The  form  of  connection 
between  the  marking  device  and  the  recorcl- 

iO  ing  attachment  permits  raising  and  lower- 
ing of  the  latter  without  interference. 

Each  key  24  is  labeled  with  some  such 
stock  phrase  as  "length",  "correction",  "ad- 
dition", etc.,  and  the  memo  sheet  19  may  be 

15  ruled  and  printed  accordingh'^,  or  may  be 
merely  a  blank  slip  of  paper.  Depressing 
a  key  24  will  imprint  upon  the  sheet  19  a 
mark,  such  as  shown  at  26,  on  said  sheet 
which   will  indicate  to  the  transcriber  in 

20  advance  some  special  instruction  concerning 
the  dictation.  For  instance,  the  "correc- 
tion" key  indicates  any  change  made  in  the 
dictation;  the  "rush"  key  indicates  special 
dictation   which  it  is   desired  to  be  tran- 

25  scribed  in  advance  of  the  others ;  the  "wire" 
key  immediately  locates  any  telegrams  so 
that  they  may  be  transcribed  without  delay. 
The  remaining  keys  are  believed  to  be  self- 
explanatory. 

2^  The  sheet  19  thus  marked  is  a  panorama 
of  the  contents  of  the  phonograph  record. 
It  readily  indicates  whether  a  letter  should 
be  single  or  double  spaced  by  reason  of  the 
length  of  the  communication;  the  location 

3^  of  letters  aiid  telegrams  which  should  be 
transcribed  first;  letters  of  which  extra 
copies  are  required,  thereby  obviating  dou- 
ble work  in  rewriting;  additions,  which 
otherwise  would  require  the  time  for  re- 

^^  placing  the  letter  in  the  typewriter;  and 
especial  corrections  which  are  annoying, 
necessitating  erasures,  spoiling  the  sheet,  or 
actually  rewriting  the  letter  and  the  loss  of 
the  time  and  stationery. 
.  ^^  When  the  phonograph  record  is  com- 
pleted, the  operator  removes  the  same  and 
inserts  the  sheet  of  memo  paper  correspond- 
ing thereto  within  the  cylinder,  and  when 
transferring  the  record  to  the  transcribing 

^^  machine,  the  memo  sheet  is  introduced  in  a 
holder  27  (see  Figs.  6  and  7),  detachably 
connected  to  the  box  10  in  a  manner  simi- 
lar to  the  holder  17  and  corresponding  in 
position  thereto.  The  holder  27  comprises 
a  base  plate,  on  the  ends  of  which  are  spring- 
pressed  clips  27^  for  retaining  the  sheet  in 
a  flattened  position  thereon.  Eigidly  coti- 
nected  to  the  reproducing  device  14  of  the 
transcribing  machine  is  an  indicator  plate 

""  28  positioned  to  travel  across  the  holder  and 
provided  with  indicating  notches  29  labeled 
to  correspond  with  the  keys  of  the  marking 
device.  Thus  the  operator  is  enabled  to  lo- 
cate  the  position  of  the  various  matters  in 

' "°  the  record  to  which  the  marks  on  the  memo 


sheet  apply  merely  by  sliding  the  reproduc- 
ing device,  to  which  the  indicator  plate  is 
attached  upon  the  record,  until  the  notches 
on  said  plate  register  with  the  various  marks 
on  the  paper.  Now,  these  marks,  while  here  _, 
shown  m  the  form  of  dots,  may  be  of  any 
nature  or  may  be  the  printed  word  itself. 

In  Figs.  8  and  10  is  shown  a  different 
form  of  dictating  machine,  in  which  the 
recorder  13  and  reproducer  14  are  embodied  ^g 
in  a  single  head  30.    For  the  purpose  of  at- 
taching our  device  to  this  machine,  a  special 
plate  31  is  employed  embodying  both  keys 
24  and  notches  29.     A  connecting  plate  32 
extends  from  bearing  to  bearing  beneath  the  g^ 
plate  31,  and  rigidly  connected  thereto  is 
an  arm  33  extending  up  over  the  cylinder 
and  detachably  connected,  by  a  clip  34  and 
thumb  screw  35,  to  the  arm  of  the  traveling 
head  30.    The  recorder  and  reproducer  being  gg 
pivoted  to  the  head  30  are  free  to  be  swung 
into  position  when  a  connection  of  this  form 
is  used.    In  this  modification  the  operation 
is  the  same  as  in  the  other,  but  the  construc- 
tion is  simpler  in  that  two  devices  are  com-  qq 
bined  in  one. 

Other  modifications  may  be  employed 
without  departing  from  the  spirit  of  our 
invention  .  as  disclosed  in  the  appended 
claims.  95 

Having  thus  described  our  invention,  what 
we  claim  and  desire  to  secure  by  Letters 
Patent  is — 

1.  The  combination  with  a  commercial 
phonograph  haAdng  a  rotatable  element  and  joo 
a  traveling  element,  of  a  memo  sheet  holder, 
mechanical  means  for  marking  instructions 
upon  a  sheet  within  said  holder  when  dictat- 
ing, regarding  the  matters  contained  in  the 
phonograph  record,  and  a  yoke  embracing  a  105 
projection  on  the  traveling  element  and  con- 
nected rigidly  with  the  marking  means  for 
moving  the  latter  across  the  sheet  in  said 
holder. 

2.  The   combination   Avith   a   commercial  no 
phonograph,  having  a  rotatable  element  and 

a  traveling  element,  of  a  memo  sheet  holder, 
and  a  marking  device  movable  with  the  trav- 
eling element  of  the  phonograph  and  trav- 
ersing the  sheet  in  the  holder,  whereby  the  ijs 
dictator  may  mark  upon  said  sheet  a  variety 
of  instructions  pertaining  to  the  phonograph 
record,  said  marking  device  comprising  an 
upwardly  and  forAvardly  inclined  plate  at 
the  front  of  the  phonograph  and  a  series  of  120 
depressible  printing  keys  thereon  arranged 
in  staggered  relation  for  compactness. 

3.  In  combination  with  a  commercial 
l)honograph  having  a  rotatable  element  and 

a  traveling  element,  a  holder  detachably  con-  125 
nected  to  the  box  thereof,  a  tray  removably 
received  in  said  holder  and  adapted  to  re- 
ceive a  pad  of  memo  sheets,  and  a  marking 
device  comprising  a  plate  and  a  series  of 
printing  keys  thereon,  said  plate  being  con-  130 
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nected  with  the  traveling  element  of  said 
phonograph  and  slidably  mounted  on  said 
holder  to  move  across  said  sheets,  whereby 
the  operator  may  imprint  upon  the  exposed 
5  sheet  various  instructions  applying  to  the 
matters  contained  in  the  record  of  said 
phonograph. 

■i.  In    combination    with    a    commercial 
phonograph  having  a  rotatable  element  and 

10  a  traveling  element,  a  holder  detachably  con- 
nected to  the  box  thereof  and  adapted  to  re- 
ceive a  memo  sheet,  rods  extending  across 
said  holder,  and  a  marking  device  slidable 
on  said  rods  and  connected  to  the  traveling 

15  element  of  the  phonograph,  said  marking 
device  being  provided  with  means  whereby 
the  operat(^r  msty  imprint  upon  the  sheet 
various  instructions  applying  to  the  matters 
contained  in  the  phonograph  record. 

20  5.  In  combination  with  a  commercial 
jDhonograph  having  a  rotatable  element  and 
a  traveling  element,  a  holder  attached  there- 
to, a  tvnj  in  said  holder  adapted  to  receive  a 
memo    sheet,    rods    extending    across    said 

i^5  holder,  a  plate  slidable  on  said  rods,  sleeve 
connections  betAveen  said  plate  and  rods,  a 
connection  betAveen  said  plate  and  the  travel- 


ing element,  a  series  of  depressible  marking 
keys  on  said  plate,  whereby  the  operator  may 
imprint  various  instructions  on  the  sheet  ap-  3  0 
plying  to  the  matters  contained  in  the  phono- 
graph record,  and  an  endless  inking  ribbon 
running  over  said  sleeves  and  encompassing 
said  tray  to  coact  with  the  marking  keys. 

G.  The  combination  with  a  commercial  35 
phonograph  having  a  rotatable  element  and 
a  traveling  element,  of  a  holder  detachably 
connected  thereto  and  adapted  to  receive  a 
memo  sheet,  a  plate  slidably  mounted  on  said 
holder  and  having  a  connection  with  the  40 
traveling  element  to  move  across  said  holder, 
said  plate  having  a  series  of  printing  keys 
to  mark  upon  the  sheet  and  a  series  of  point- 
ers on  its  front  edge  to  correspond  with  the 
positions  of  said  keys.  45 

In  testimony  Avhereof  Ave  haA'e  hereunto 
set  our  hands  in  the  presence  of  two  sub- 
scribing witnesses. 

MARTHA  L.  HUNTER. 
ALBERT  B.  CHURCH. 

Witnesses :  ^ 

John  H.  Hereing, 
W.  W.  Healey. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Julius  Roever,  a 
citizen  of  the  United  States,  and  a  resident 
of  the  city  of  New  York,  county  of  Queens, 
g  and  State  of  New  York,  have  invented  a 
new  and  useful  Improvement  in  Multiple- 
Horn  Phonographs,  of  which  the  following 
is  a  full,  clear,  and  exact  description. 
My  invention  relates  to  improvements  in 

10  phonographs  of  the  multiple  horn  type. 
The  object  of  my  invention  is  to  produce 
a  phonograph  of  the  disk  record  type,  in 
which  the  tone  arm  delivers  into  an  exten- 
sion having  a  plurality  of  outlets  of  grad- 

15  ually  increasing  size,  each  outlet  connecting 
with  a  horn.  I  have  found  that  by  grad- 
uating and  multiplying  the  outlets  and 
horns  in  this  way,  I  get  a  much  better  tone 
production,  and  also  a  greater  volume.    The 

20  different  sizes  of  outlets  seem  to  take  up 
different  tones  to  better  advantage  so  that 
as  a  result  practically  all  the  tones  pro- 
duced and  discharged  through  and  ampli- 
fied in  one  horn  or  the  other.    Furthermore 

25  I  find  that  by  arranging  these  horns  in  a 
vertical  series  at  one  side  of  the  case  or 
cabinet  which  contains  them,  with  the  tone 
arm  and  reproducer  above  them,  and  with 
the  other  parts  of  the  machine  at  one  side 

SO  and  in  front  of  the  motor,  I  get  a  very  nice 
arrangement  which  leaves  the  mechanism 
where  it  can  be  easily  reached,  and  provides 
convenient  filing  space  for  the  records.  An- 
other object  of  my  invention  is  to  make  the 

35  connection  between  the  tone  arm  and  its 
extension  of  a  simple  nature  by  which  a 
single  joint  permits  the  tone  arm  to  have 
a  free  lateral,  vertical  or  other  movement, 
and  to  construct  the  joint  so  that  it  does 

40  not  interfere  with  the  ready  passage  of 
sound  waves  to  the  horns. 

Reference  is  to  be  had  to  the  accompany- 
ing drawings  forming  a  part  of  this  speci- 
fication, in  which  similar  reference  charac- 

45  ters  indicate  corresponding  parts  in  all  the 
views. 

Figure  1  is  a  plan  view  of  a  machine 
showing  my  improvements,  and 

Fig.  2  is  a  front  view  of  the  machine  with 

50  the  screen  broken  away. 

The  machine  is  provided  with  a  case  or 
cabinet  10  which  can  be  of  any  approved 
design,  and  which  is  preferably  provided 
with  a  vertical  partition  11,  separating  the 

55  motor  part  from  the  horn  portion  of  the 


machine  as  shown.  The  machine  has  at  the 
top  a  rotary  record  table  12,  and  is  driven 
by  a  motor  13  beneath,  this  being  shown 
in  dotted  outline.  I  have  also  shown  the 
usual  accessories,  to  wit,  a  regulator  14,  gQ 
motor  winding  handle  15,  and  stopping  and 
starting  mechanism  16. 

The  machine  is  provided  with  a  suitable 
reproducer  17  which  connects  with  a  gener- 
ally horizontal  tone  arm  18  through  which  gg 
the  sound  waves  are  carried  as  usual,  and 
this  tone  arm  is  bent  downward  at  its  piv- 
oted extremity  as  shown  at  19,  forming  a 
neck  which  is  rounded  off  at  the  extremity 
and  enters  a  socket  20  which  is  correspond-  yg 
ingly  rounded.     The  bearing  or  spherical 
portion  at  the  end  of  the  neck  19  is  slotted 
laterally  nearly  all  around  as  shown  at  21, 
and  a  pin  22  extends  through  the  socket 
20   and  the  end  of  the  tone   arm,  passing  yg 
through  the  slotted  portions  21.    This  leaves 
the  arm  perfectly  free  to  move  in  any  direc- 
tion, and  the  sound  waves  are  not  scattered 
because  the  slots  21  lie  within  the  socket 
20.    A  spring  arm  23  is  arranged  near  the  gQ 
tone  arm  so  that  when  the  latter  is  not  in 
use  it  can  rest  in  the  spring  arm  or  bracket. 

Leading  downward  into  the  case  10  near 
one  end  of  the  machine,  is  an  extension  24  of 
the  tone  arm,  which  has  a  plurality  of  out-  §5 
lets  25,  26  and  27  of  graduated  sizes,  and 
connecting  respectively  with  horns  28,  29 
and  30,  leading  to  one  side  of  the  casing, 
which  as  usual  in  such  constructions  is  left 
open  or  simply  screen  covered  so  that  the  90 
sound  waves  Avill  not  be  materially  inter- 
fered with.  It  will  be  noticed  that  the 
horns  are  on  one  side  of  the  partition  11, 
while  the  other  side  is  left  free  for  the  mo- 
tor and  for  record  filing  space.  95 

By  having  the  plurality  of  horns  and  con- 
nections as  shown,  and  by  making  the  outlets 
from  the  member  24,  that  is  the  inlets  to  the 
respective  horns,  of  graduated  sizes,  I  get 
a  very  large  volume  of  sound  and  pick  up  all  100 
the  desirable  tones  from  the  reproducer  17. 

It  will  be  seen  that  the  arrangement  is 
very  simple  and  accessible,  and  it  will  be 
noted  also  that  the  connection  between  the 
member  24  and  the  tone  arm  is  such  as  to  105 
permit  the  greatest  freedom  of  movement, 
and  that  the  joint  is  of  a  very  simple  con- 
struction. 

Referring  to  Fig.  1,  it  will  be  noticed  that 
I  also  have  a  peculiar  shape  for  each  horn.  110 
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The  horn  28,  for  instance,  tapers  gradually 
till  about  the  point  28*,  where  it  is  given  a 
deep,  nearly  semi-circular  rounded  shape, 
making  a  full  chamber  in  which  the  sound 
5  waves  are  resonated,  while  the  mouth  is  di- 
rectly in  front  of  the  enlarged  bell-like 
part  28\ 

It  will  also  be  noted  that  while  the  horn  or 
horns  has  the  intake  at  one  side,  the  mouth 

10  is  directly  in  front  of  the  motor,  and  by  hav- 
ing the  horns  in  a  narrow  space  or  chamber 
in  front  of  the  motor,  I  still  get  all  the  vol- 
ume required  because  vertically  there  is 
space  for  the  emission  of  a  great  volume  of 

15  sound. 

I  claim: — 

1.  A  phonograph  comprising  a  casing 
having  a  vertical  partition  forming  two 
chambers,  one  being  located  in  the  front  part 

2^  of  the  casing,  a  record  table  above  one  cham- 
ber, a  motor  below  said  table  to  drive  the 
same,  said  motor  being  located  in  the  back 
chamber  of  the  casing,  a  tone  arm  arranged 
over  the  front  chamber  and  adapted  to  swing 

^^  over  the  record  table,  a  vertically  arranged 
hollow  member  at  one  end  of  the  front 
chamber  having  a  connection  with  the  tone 
arm,  and  a  plurality  of  horns  in  the  front 
chamber  spaced  apart  from  each  other  and 


vertically  arranged  the  horns  each  having  a  30 
free  open  connection  with  the  said  vertical 
member  the  connections  being  of  different 
sizes. 

2.  A  phonograph  comprising  a  casing,  a 
vertically    arranged    hollow    member    con-  35 
tained  wholly  within  the  casing,  a  series  of 
horns  vertically  spaced  apart  and  connected 
with  the  hollow  member  through  openings 

of  different  sizes,  reproducing  mechanism  at 
the  top  of  the  casing,  and  a  tone  arm  con-  40 
necting   the   reproducing  mechanism   with 
said  hollow  member. 

3.  A  phonograph  comprising  a  casing,  a 
vertically    arranged    hollow    member    con- 
tained wholly  within  the  casing,  a  series  of  45 
horns  vertically  spaced  apart  and  connected 
with  the  hollow  member  through  openings 

of  different  sizes,  reproducing  mechanism  at 
the  top  of  the  casing,  a  tone  arm  connecting 
the  reproducing  mechanism  with  said  hoi-  cO 
low  member,  and  a  universal  joint  connec- 
tion between  the  tone  arm  and  said  hollow 
member. 

JULIUS  ROEVER. 

Witnesses : 

Warren  B.  Hutchinson, 
Arthur  G.  Dannell. 
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To  all  whom  it  may  Goncern: 

Be  it  known  that  I,  Julius  Roei'er,  a  citi- 
zen of  the  United  States,  and  a  resident  of 
the  citj^  of  New  Yorlf,  county  of  Queens, 
6  and  State  cf  New  York,  have  invented  a 
new  and  useful  Improvement  in  Divided- 
Horn  Phonographs,  of  which  the  following 
is  a  full,  clear,  and  exact  description. 
My  invention  relates  to  improvements  in 

10  phonograph  instruments  of  the  disk  type, 
that  is  instruments  which  are  adapted  to  use 
flat  disk  records,  and  the  object  of  my  inven- 
tion is  to  produce  an  exceedingly  simple, 
compact,   and   inexpensive   machine   which 

15  can  be  easily  operated,  and  which  has  supe- 
rior qualities  of  tone  production.  My  in- 
vention is  intended  particularly  to  provide 
an  exceedingly  compact  arrangement  of  the 
motor,  disk  table,  tone  arm  and  horn  with 

20  relation  to  each  other,  and  to  provide  a  con- 
nection between  the  tone  arm  and  duplex 
outlets  to  a  horn,  said  outlets  being  of  dif- 
ferent sizes  and  adapted  to  pick  up  different 
tones  from  the  reproducer.    In  my  invention 

25  the  inner  portions  of  the  horn  are  divided 
as  stated,  have  different  sized  inlets  corre- 
sponding to  the  outlets  of  the  tone  arm,  and 
the  divided  portions  merge  into  one  mouth 
portion  whicli  occupies  i^ractically  the  space 

80  of  one  side  of  the  frame  or  casing.  My  in- 
vention is  also  intended  to  provide  a  very 
flexible  connection  between  the  tone  arm 
and  the  horn  which  permits  the  tone  arm  to 
be  turned  and  readily  moved  either  verti- 

35  cally  or  laterally,  and  further  to  arrange 
the  horn  in  respect  to  the  motor  so  that  the 
two  parts  will  not  interfere  with  each  other 
.structurally  and  the  case  or  cabinet  can 
therefore  be  made  very  simple  and  compara- 

^0  tively  smaU. 

Reference  is  to  be  had  to  the  accompany- 
ing drawings  forming  a  part  of  this  specifi- 
cation, in  which  similar  reference  characters 
indicate    corresponding    parts    in    all    the 


views. 


Figure  1  is  a  plan  view  of  the  machine 
embodying  my  invention. 

Fig.  2  is  a  broken  side  view  of  one  of  the 
tone  arm  joints. 
5^      Fig.  3  is  a  side  elevation  of  the  machine 
the  novel  parts  being  shown  by  dotted  lines, 
and 

Fig.  4  is  a  detail  of  one  of  the  joints. 

My  invention  lies  largely  in  the  novel  ar- 
55  rangements  of  the  parts  comprising  the  ma- 


chine as  a  whole  to  produce  the  results  here- 
inabove stated.  A  short  case  or  cabinet  10  is 
provided  Avith  legs  11  at  the  corners,  and 
near  the  top  is  the  customary  disk  table  12 
having  the  usual  center  pin  13,  and  a  motor  60 
14  below  it.  The  motor  is  indicated  by 
dotted  lines,  and  any  visual  motor  can  be 
employed.  I  have  shown  the  machine  pro- 
vided with  the  ordinary  indicator  15  and 
with  the  starting  and  stopping  mechanism  65 
16.  The  machine  has  a  reproducer  17  con- 
necting with  an  enlarged  tone  arm  18  which 
extends  in  a  generally  horizontal  direction, 
and  can  be  freely  moved  laterally  or  swung 
vertically.  This  tone  arm  is  provided  with  70 
a  downward  bend  19,  which  enters  the  ex- 
tension 21,  and  this  extends  generally  verti- 
cally but  has  a  lateral  bend  where  it  merges 
into  a  short  horizontal  connection  22,  the 
two  parts  being  integral,  and  the  member  22  75 
being  smaller  at  one  end  as  shown  at  23 
than  at  the  opposite  end  as  illustrated  at 
25  (see  Fig.  2). 

The  bend  or  neck  19  is  slotted  where  it 
enters  the  extension  21  as  shown  at  20,  and  80 
a  pin  20"^  extends  through  the  wall  of  the 
part  21  and  into  said  slot,  thus  holding  the 
parts  together,  but  permitting  the  necessary 
lateral  movement  of  the  tone  arm. 

A  horizontal  extension  24  of  the  tone  arm  85 
enters  the  end  23  of  the  member  22,  while  a 
short  member  26  connects  with  the  larger 
end  25  of  the  member  22  so  that  the  tone 
arm  as  a  whole  may  be  swung  vertically  as 
the  member  22  will  turn  on  the  parts  24  or  90 
26,  and  as  stated  the  member  18  of  the  tone 
arm  can  be  turned  readily  sidewise  because 
of  the  jointed  connection  at  the  point  20. 

When  the  tone  arm  18  is  not  in  use  it  can 
be  lifted  up  so  as  to  remove  the  reproducer  95 
17  from  the  disk,  and  the  neck  portion,  that 
is  the  generally  vertical  part  of  the  tone 
arm,  is  engaged  by  the  spring  clasp  29  which 
is  secured  to  the  frame  adjacent  to  the  neck 
of  the  tone  arm.  100 

It  will  be  noted  that  the  inner  end  of  the 
horn  is  divided  into  members  27  which 
merge  into  the  common  mouth  portion  28. 
One  part  27  of  the  horn  connects  with  the 
member  24,  and  the  other  part  with  the  ^^^ 
member  26.  This  arrangement  leaves  ample 
room  for  the  motor  14  between  the  legs  of 
the  horn,  and  in  practice  I  prefer  to  make 
one  member  27  smaller  than  the  other  as  the 
drawing  clearly  shows.    For  some  reason  I  HO 
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find  that  a  better  tone  effect  is  obtained 
where  the  tone  arm  delivers  through  a  plu- 
rality of  outlets  of  different  sizes  into  the 
horn.  In  any  event  it  is  clear  that  a  better 
result  is  obtained  by  this  structure  than 
where  a  single  opening  from  the  tone  arm 
to  the  horn  is  had. 

It  will  be  noted  that  the  arrangement  is 
extremely  simple,  that  the  tone  arm  has  all 
the  necessary  freedom  of  movement,  and 
that  the  machine  as  a  whole  is  very  compact. 

I  claim: — 

A  phonograph  comprising  a  relatively 
short  case  or  cabinet  having  a  rotating  disk 
table  at  the  top  and  driving  means  therefor 
below  the  disk  table,  a  vertically  and  hori- 


zontally swinging  tone  arm  above  the  disk 
table,  a  reproducer  on  the  tone  arm,  a  de- 
pending neck  for  the  tone  arm  having  a 
horizontally  turning  joint  thereon,  a  gener- 
ally horizontal  member  at  the  lower  end  of 
the  neck  having  openings  of  different  sizes 
therein,  and  a  horn  lying  beneath  the  disk 
table  and  its  driving  means,  said  horn  hav- 
ing divided  members  provided  with  jointed 
connections  with  the  aforesaid  horizontal 
member  of  the  tone  arm. 

JULIUS  ROEVER. 

Witnesses : 

Warren  B.  Hutchinson, 
Arthur  G.  Dannell. 
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To  all  xohom  it  may  concern: 

Be  it  known  that  I,  Louis  K.  Scotford,  a 
citizen  of  the  United  States,  residing  at 
Chicago,  in  the  county  of  Cook  and  State  of 
5  Illinois,  have  invented  certain  new  and  use- 
ful Improvements  in  Tone- Arm  Supports 
for  Talking-Machines,  of  which  the  follow- 
ing is  a  specification. 

My  invention  relates  in  general  to  talking 

10  machines  and  more  particularly  to  means 
for  pivotally  supporting  the  tone  arm  of 
such  machine. 

The  sound  box  of  a  disk  record  talking 
machine  must  be  so  supported  as  to  be  mov- 

16  able  vertically  and  horizontally  in  order 
that  it  may  be  moved  into  and  out  of  en- 
gagement with  the  record,  and  when  in  en- 
gagement with  the  record  moved  radially 
relatively  thereto.    These  movements  of  the 

20  sound  box  are  obtained  by  so  supporting  the 
tone  arm,  on  wliich  the  sound  box  is  carried, 
as  to  swing  laterally  and  vertically  either 
in  whole  or  in  part  according  to  whether  the 
tone  arm  comprises  one  rigid  section  or  two 

%h  sections  pivotally  connected  so  as  to  per- 
mit the  end  section  which  siipports  the 
sound  box  to  swing  vertically.  My  inven- 
tion relates  to  tone  arms  of  the  former  type, 
namely,  that  in  which  the  tone  arm  com- 

80  prises  a  single  rigid  section,  the  supported 
end  of  which  is  mounted  to  swing  both  hori- 
zontally and  vertically. 

The  primary  object  of  my  invention  is  to 
provide  an  improved  pivotal  support  for  the 

85  supported  end  of  the  tone  arm  of  a  talking 
machine. 

A  further  object  of  my  invention  is  to 
provide  a  support  for  the  tone  arm  of  a 
talking  machine  by   which  it  may   freely 

iO  swing  both  vertically  and  horizontally  with 
a  minimum  of  resistance. 

A  still  further  object  of  my  invention  is 
to  provide  a  tone  arm  support  which  will  be 
simple  in  construction,  convenient  in  use, 

45  and  efficient  in  operation. 

My  invention  will  be  more  fully  described 
hereinafter  with  i-eference  to  the  accom- 
panying drawing,  in  which  the  same  is  illus- 
trated as  embodied  in  two  convenient  and 

50  practical  forms,  and  in  which : 

Figure  1  is  an  elevational  view  of  a  por- 
tion of  the  tone  arm  of  a  talking  machine,  t» 
part  thereof  being  shown  in  a  vertical  sec- 
tion. 

66       Fig.  2  is  an  elevational  and  part  sectional 


view  of  the  keeper  ring  of  the  tone  arm  sup- 
port, detached. 

Fig.  3  is  a  plan  view  of  the  supported  end 
of  the  tone  arm,  part  being  broken  away. 

Fig.  4  is  a  plan  view  of  the  under  side  of  60 
the  keeper  ring  of  the  support. 

Fig.  5  is  a  vertical  sectional  view  through 
a  modified  form  of  my  invention,  the  sup- 
port and  the  adjacent  portion  of  the  tone 
arm  being  shown.  65 

Fig.  C  is  an  enlarged  detail  vertical  sec- 
tion of  the  modification  shown  in  Fig.  5, 
taken  on  line  6 — 6  of  Fig.  7. 

Fig.  7  is  a  partial  horizontal  detail  sec- 
tion on  the  line  7 — 7  of  Fig.  5 ;  and  70 

Fig.  8  is  a  complete  horizontal  sectional 
view  on  line  7 — 7  of  Fig.  5,  the  retaining 
ring  being  shown  in  a  different  position 
relatively  to  the  support  from  that  shown 
in  Fig.  7.  75 

Similar  reference  characters  are  used  to 
designate  similar  parts  in  the  several  figures 
of  the  drawing. 

Eeferring  to  Figs.  1  to  4  inclusive,  refer- 
ence letter  A  indicates  the  tone  arm  of  a  80 
talking  machine  of  any  suitable  construc- 
tion. While  I  have  shown  a  tone  arm  of  a 
certain  specific  form,  yet  it  will  be  under- 
stood that  my  invention  is  not  limited  to  any 
particular  shape  or  form  of  tone  arm,  but  is  85 
applicable  generally  to  tone  arms  of  the  type 
in  which  the  supported  end  is  mounted  to 
swing  vertically  and  horizontally. 

B  designates  a  tubular  support  provided 
with  a  circular  flange  &  at  its  base,  which  is  90 
suitably  secured  upon  the  table  of  the  talk- 
ing machine.     The  upper  end  of  the  sup- 
port B  is  cut  away  interiorly  so  as  to  form 
a  shoulder  6^.     Trunnions  c  project  from 
diametrically  opposite  points  on  the  lower  95 
end  of  the  tone  arm,  such  trunnions  being 
preferably  formed  by  the  ends  of  a  rod  C 
which  extends  transversely  across  the  end  a 
of  the  tone  arm.    The  trunnions  c  rest  upon 
the  shoulder  h^  and  serve  as  the  sole  means  1^0 
for  supporting  the  tone  arm  and  for  pei'- 
mitting  it  to  swing  horizontally  as  well  as 
vertically. 

D  designates  a  keeper  ring  of  a  size  to 
fit  within  the  rediiced  upper  end  of  the  ^^^ 
tubular  support  B  with  its  lower  edge  d?- 
I'esting  upon  the  shoulder  &^  and  with  its 
cylindrical  inner  surface  registering  with 
the  inner  surface  of  the  tubular  support  B. 
The  ring  D  is  provided  with  an  outwardly  ^^'^ 
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projecting  peripheral  flange  d'^  at  its  top, 
which  over-lies  the  reduced  upper  end  of 
the  support  B.  Notches,  or  recesses,  d  are 
provided  in  the  loAver  edge  of  the  ring  D 
at  diametrically  opposite  points  thereof, 
such  notches  being  of  a  size  to  loosely  sur- 
round the  trunnions  c  on  the  lov/er  end  a 
of  the  tone  arm,  and  thereby  retain  the 
portion  of  the  tone  arm  which  projects 
within  the  support  in  concentric  relation 
thereto.  In  order  to  attach  the  keeper  ring 
D  to  the  support  B  and  at  the  same  time 
permit  it  to  freely  rotate  thereon,  an  annu- 
lar grooA^e  d^  is  provided  in  the  outer  sur- 

15  face  of  its  reduced  lower  portion  into  which 
projects  screws  e,  extending  through  the 
reduced  upper  end  of  the  support  B,  pref- 
erably at  diametrically  opposite  points 
thereof.  S^B 

The  notches  d  extend  upwardly  across  the 
groove  d^  so  that  the  ends  of  the  screws  e, 
which  project  into  the  groove  d^^  are  in  the 
path  of  the  trunnions  c  and  serve  as  stops 
to  limit  the  rotation  of  the  tone  arm. 

In  assembling  the  parts  of  which  the 
above  described  form  of  my  invention  is 
composed,  the  lower  end  of  the  tone  arm  is 
placed  within  the  upper  end  of  the  tubular 
support  B,  with  the  trunnions  c  resting 
upon  the  shoulder  h'^.  The  keeper  ring  D 
is  then  moved  downwardly  into  engagement 
with  the  upper  end  of  the  support  so  that 
its  lower  edge  rests  upon  the  shoulder  5^, 
and  its  recesses  d  surround  the  trunnions  c. 
The  screws  e  are  then  screwed  inwardly  so 
that  their  inner  ends  project  within  the 
groove  d^. 

In  Figs.  5  to  8  inclusive,  I  have  illus- 
trated a  slightly  modified  form  of  my  in- 

40  vention,  in  which  A^  designates  the  sup- 
ported end  of  the  tone  arm  which  rotatably 
fits  within  the  upper  end  of  the  tubular  sup- 
jDort  B^,  the  latter  being  cut  away  so  as  to 
form  the  interior  shoulder  h'^  upon  which 

4&  rests  the  trunnions  c^,  which  are  preferably 
formed  by  projecting  the  ends  of  a  rod  C^ 
through  the  large  lower  end  a?-  of  the  tone 
arm.  D^  indicates  a  keeper  ring  cut  away 
exteriorly  around  its  lower  end  so  as  to  fit 
Avithin  the  reduced  upper  end  of  the  tubular 
support  B^  with  its  lower  end  resting  upon 
the  shoulder  6^  and  v/ith  its  upper  end  over- 
lying the  upper  end  of  the  tubular  sup- 
port. 

Projecting  inwardly  from  diametrically 
opposite  points  on  the  upper  edge  of  the 
reduced  top  portion  of  the  tubular  support 
B^  are  lugs  e^  which  are  preferably  formed 
integrally  with  the  tubular  support,  as  by 
bending  inwardly  portions  of  the  metal  of 
which  the  support  is  formed.  An  annular 
groove  /^  is  formed  in  the  outer  surface  of 
the  reduced  lower  portion  of  the  keeper  ring 
D^  at  a  height  above  its  lower  edge  to  regis- 

^^  ter  with  the  lugs  e^  when  the  keeper  ring  is 


20 


25 


30 


35 


properly  seated  upon  the  tubular  support. 
Diametrically  opposed  portions  /*  of  the 
reduced  lower  part  of  the  keeper  ring  D^ 
are  cut  away  below  the  gi-oove  f  so  that  the 
distance  between  such  cut  away  portions  is  70 
slightly  less  than  the  distance"  between  the 
inner  ends  of  the  opposed  lugs  e^. 

The  parts  composing  the  modified  form 
of  my  invention  shown  in  Figs.  5  to  8,  may 
be  conveniently  assembled  by  first  placing  75 
the  lower  end  of  the  tone  arm  Avithin  the 
tubular  support  B^  with  the  trunnions  c^ 
resting  upon  the  shoulder  5%  and  then  seat- 
ing the  keeper  ring  D^  upon  the  upper  end 
of  the  support  B\  which  may  be  done  by  go 
locating  the  cut  aAvay  portions  /*  imme- 
diately above  the  lugs  e^  and  then  moving 
the  ring  doAvnwardly  until  its  lower  edge 
rests  upon  the  shoulder  5-,  and  with  the 
notches  d^  oA^erlying  the  trunnions  c^.  35 

The  lugs  e^  then  register  with  the  groove 
p  so  that  the  ring  D^  may  freely  rotate 
relatively  to  the  tubular  support  B^  and 
permit  the  requisite  horizontal  rotation  of 
the  lower  end  of  the  tone  arm.  In  this  form  90 
of  my  invention,  as  in  the  form  shown  in 
Figs.  1  to  4  inclusive,  the  tone  arm  is  sup- 
ported entirely  by  its  trunnions  resting 
upon  the  shoulder  on  the  interior  of  the 
tubular  support,  the  keeper  ring  merely  95 
serving  to  maintain  the  lower  end  of  the 
tone  arm  in  concentric  position  with  rela- 
tion to  the  surrounding  support,  and  to  pre- 
vent the  disengagement  of  the  tone  arm 
from  its  support.  100 

From  the  foregoing  description  it  will  be 
observed  that  I  have  invented  an  improved 
support  for  the  tone  arm  of  a  talking  ma- 
chine, by  means  of  which  the  tone  arm  is 
supported  to  be  freely  movable  horizontally  105 
and  A^ertically  with  a  minimum  of  resist- 
ance. It  Avill  be  further  observed  that  my  in- 
vention comprises  parts  which  may  be  read- 
ily assembled,  or  disassembled,  to  permit 
the  conA'enient  connection  of  the  tone  arm  110 
AA'ith  its  support,  or  its  removal  therefrom 
Avhen  occasion  requires. 

What  I  claim  is : 

1.  In  a  talking  machine  the  combination 
with  a  tone  arm,  of  a  fixed  tubular  support  115 
within  which  the  supported  end  of  the  tone 
arm  projects,  trunnions  projecting  from 
diametrically  opposite  sides  of  the  sup- 
ported end  of  the  tone  arm,  a  shoulder  with- 
in said  support  on  which  the  trunnions  rest,  120 
and  a  keeper  ring  rotatably  fitting  within 
the  upper  end  of  said  support  and  having 
recesses  at  diametrically  opposite  points 
surrounding  said  trimnions. 

2.  In  a  talking  machine  the  combination  125 
with  a  tone  arm,  of  a  fixed  tubular  support, 
into  which  the  supported  end  of  the  tone 
arm  projects,  trunnions  projecting  from  dia- 
metrically opposite  sides  of  the  supported 
end  of  the  tone  arm,  a  shoulder  within  said  130 
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support  on  which  said  trunnions  rest,  a 
keeper  ring  rotatably  fitting  within  the  up- 
per end  of  said  support  and  having  notches 
at  diametrically  opposite  points  in  its  lower 
5  edge  surrounding  said  trunnions,  and  pro- 
jections extending  inwardly  from  said  sup- 
port above  the  shoulder  thereon  engaging  a 
groove  in  the  outer  surface  of  said  ring. 

3.  In  a  talldng  machine  the  combination 
10  with  a  tone  arm,  of  a  fixed  tubular  support, 

into  which  the  supported  end  of  the  tone 
arm  projects,  trunnions  projecting  from  dia- 
metrically opposite  sides  of  the  supported 
end  of  the  tone  arm,  a  shoulder  within  said 

15  support  on  which  said  trunnions  rest,  a 
keeper  ring  rotatably  fitting  within  the  up- 
per end  of  said  support  and  having  notches 
at  diametrically  opposite  points  in  its  lower 
edge  surrounding  said  trunnions,  and  ad- 

20  justable  screws  projecting  through  said  sup- 
port above  the  shoulder  thereon  engaging  a 
circular  groove  in  the  outer  surface  of  said 

4.  In  a  talking  machine  the  combination 
25  with  a  tone  arm,  of  a  fixed  tubular  support 

into  which  the  supported  end  of  the  tone 
arm  projects,  the  upper  end  of  said  support 
being  reduced  in  diameter  interiorly  to  form 
a  shoulder,  trunnions  projecting  from  dia- 


metrically opposite  sides  of  the  supported  30 
end  of  the  tone  arm  resting  upon  said  shoul- 
der, and  a  keeper  ring  rotatably  fitting  with- 
in the  reduced  upper  end  of  said  support 
and  engaging  the  shoulder  therein,  said  ring 
having  notches  at  diametrically  opposite  35 
points  in  its  lower  edge  loosely  surrounding 
said  trunnions. 

5.  In  a  talking  machine  the  combination 
with  a  tone  arm,  of  a  tubular  support  into 
which  the  supported  end  of  the  tone  arm  40 
projects,  trunnions  projecting  from  diamet- 
rically opposite  sides  of  the  end  of  the  tone 
arm,  a  shoulder  within  said  support  upon 
which  said  trunnions  rest,  a  keeper  ring 
rotatably  fitting  within  the  upper  end  of  45 
said  support  and  having  notches  at  diamet- 
rically opposite  points  in  its  lower  edge 
loosely  surrounding  said  trunnions,  said 
keeper  ring  having  a  circular  groove  in  its 
outer  periphery  intersected  by  said  notches,  50 
and  projections  extending  from  said  sup- 
port into  said  groove  to  limit  the  rotation  of 
the  tone  arm  by  intersecting  the  path  of  said 
trunnions. 

In  testimony  whereof,  I  have  subscribed  55 
my  name. 

LOUIS  K.  SCOTFOKD. 
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^  To  all  lohom  it  may  concern: 

Be  it  known  that  I,  Frank  L.  Capps,  a 
citizen  of  the  United  States,  and  a  resident 
of  Bridgeport,  Connecticut,  have  invented 
5  a  new  and  useful  Improvement  in  Talking- 
Machines,  which  invention  is  fully  set  forth 
in  the  following  specification. 

This  invention  relates  to  talking  machines, 
and  has  for  its  object  to  eliminate  or  greatly 

13  decrease  the  scratchy  noises  which  occur,  to 
a  greater  or  less,  extent,  in  all  reproductions 
of  sound  on  such  machines,  and  particularly 
on  disk  machines  in  which  the  record  is  com- 
posed of  a  hard  thermoplastic  material. 

13  It  is  well  known  to  those  familiar  with 
this  art  that,  in  the  reproductions  from  the 
record,  there  occurs  a  scratchy  foreign  noise 
Avhich  has  been  attributed  to  various  causes, 
but  which,  whatever  its  cause,  materially  in- 

2C  terferes  with  the  pleasant  reproduction  of 
the  sound.  I  have  discovered  that,  to  a  very 
large  extent,  these  scratchy  foreign  noises 
may  be  suppressed  by  employing  a  pad  of 
felt  or  other  equivalent  material  in  the  neck 

2o  or  throat  of  the  horn  connected  with  the 
machine. 

The  inventive  idea  may  be  embodied  in  a 
variety  of  forms,  one  of  which,  for  the  pur- 
pose of  illustrating  the  invention,  is  shown 

30  in  the  accompanying  drawings,  in  which — 

Figure  1  is  a  vertical  longitudinal  section 

through  a  machine  of  the  inclosed  horn  type, 

illustrating  the  pad  in  position  and  with 

parts  shown  in  elevation; 

35       Fig.  2  is  a  transverse  section  on  the  line 
2 — 2  of  Fig.  1,  looking  in  the  direction  of  the 
arrows;  and 
Fig.  3  is  a  perspective  view  of  the  pad. 
Referring  to  the  drawings,  in  which  like 

40  reference  numerals  indicate  like  parts 
throughout  the  several  views,  1  is  the  horn 
of  the  machine,  here  shown  as  inclosed  in 
the  ordinary  or  any  suitable  box  or  casing 
2  and  having  its  upper  end  or  neck  portion 

45  3  communicating  with  the  usual  or  any  suit- 
able tone-arm  4  carrying  the  reproducer  5  in 
■   operative  relation  with  the  record  6. 

As  shown,  the  neck  or  tliroat  3  of  the  horn 
is  gradually  expanded  or  enlarged  from  a 

50  point  where  it  joins  the  tone-arm  connec- 
tion and  is  curved,  as  shown,  so  as  to  direct 
the  sound  from  a  A-ertical  to  a  hoi'izontal  di- 
rection, as  will  be  readily  understood  from 
an  inspection  of  Fig.  1  and  as  is  common  in 

55  this  art.    Located  on  the  interior  of  the  neck 


or  throat  of  the  horn,  and  on  the  bottom 
concave  portion  thereof,  is  a  pad  7  of  wool 
or  other  equivalent  animal  fiber,  which  pad 
is  tapered  longitudinally,  as  shown  in  Fig. 
3,  so  as  to  conform  to  the  shape  of  the  lower  60 
concave  portion  of  the  horn,  as  will  be  bet- 
ter understood  by  an  inspection  of  Fig.  2.  I 
prefer  to  construct  this  pad  of  good  quality 
of  felt  of  moderate  firmness,  but  the  inven- 
tion is  not  limited  to  a  felted  fabric,  as  65 
other  fabrics  embodying  compactly  arranged 
woolen  fibers  can  be  used.  I  prefer  a  pad 
having  a  thickness  varying  from  one  to 
three  sixteenths  of  an  inch,  though  if  de- 
sired it  may  be  somewhat  thinner  or  thicker  70 
than  this. 

The  pad  should  be  shaped  so  as  to  lie 
snugly  within  the  throat  of  the  horn  and 
to  conform  to  the  contour  thereof,  and  while 
I  have  shown  it  in  connection  with  a  horn  75 
having  a  neck  or  throat  that  is  rectangular 
in  cross-section,  it  is  to  be  understood  that 
it  is  equally  applicable  to  horns  ha^dng 
necks  or  throats  of  a  cross-sectional  form 
that  is  not  rectangular.     .  80 

The  term  "pad"  has  been  used  throughout 
the  specification  and  claims  to  define  a  piece 
of  material  which  is  of  restricted  area  and 
of  such  dimensions  that  it  does  not  extend 
throughout  the  inner  periphery  of  the  in-  85 
closing  walls  of  the  horn  at  any  transverse 
section  thereof,  thereby  distinguishing  from 
the  linings  of  the  prior  art  which  engage 
the  entire  inner  surface  of  the  horn  for  the 
whole  or  a  part  of  the  length  thereof.  90 

What  is  claimed  is : — 

1.  In  a  talking  machine,  a  sound  conduit 
adapted  to  be  connected  with  the  ^sound-box 
of  said  machine  and  provided  with  a  bend 
whereby  sound  waves  traveling  therethrough  95 
are  deflected,  and  a  pad  of  sound-suppressing 
material  applied  to  a  wall  of  the  conduit  and 
opposed  to  the  direction  of  travel  of  the 
sound  waves  prior  to  their  deflection. 

2.  In  a  talking  machine,  a  sound  conduit  100 
adapted  to  be  connected  with  the  sound-box 

of  said  machine  and  provided  with  a  surface 
adapted  to  deflect  the  major  portion  of  the 
sound  Avaves  traveling  through  said  conduit, 
and  a  pad  of  sound-suppressing  material  ap-   105 
plied  to  said  deflecting  surface. 

3.  In  a  talking  machine,  a  sound  conduit 
adapted  to  be  connected  with  the  sound-box 
of  said  machine,  a  curved  portion  m  said 
conduit,  and  a  pad  of  sound-suppressing  ma-  HO 
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terial  associated  with  said  conduit  at  the  in- 
ner concave  surface  of  said  conduit. 

4.  In  a  talking  machine,  a  gradually  en- 
larging-sound  conduit  adapted  to  be  connect- 

5  ed  with  the  sound-box  of  said  machine,  sub- 
stantially all  the  inner  surface  or  surfaces  of 
said  conduit  being  bare,  a  curved  portion  in 
said  conduit,  and  a  pad  of  sound-suppressing 
material  associated  with  said  conduit  at  the 
10  inner  concave  surface  of  said  conduit. 

5.  In  a  talking  machine,  a  gradually  en- 
larging sound  conduit  ada^Dted  to  be  connect- 
ed with  the  sound-box  of  said  machine,  a 
curved  portion  in  said  conduit,  and  a  pad  of 

15  felting  material  having  a  shape  conforming 
to  the  curve  of  the  conduit  and  located  at 
the  inner  concave  surface  of  said  conduit. 

6.  In  a  talking  machine,  a  gradually  en- 
larging sound  conduit  adapted  to  be  connect- 

20  ed  Avith  the  sound-box  of  said  machine,  said 
conduit  being  tubular  part  of  its  length  and 
I'cctangular  the  other  part,  a  curved  portion 
in  the  rectangular  part  of  said  conduit,  and 
a  pad  of  felting  material  associated  Avith  the 

25  inner  concave  surface  of  said  conduit. 

7.  In  a  talking  machine  having  a  tone- 
arm,  the  combination  of  a  horn  having  a 
curved  throat  or. neck  connecting  the  body  of 
the  horn  with  the  tone-arm,  and  a  pad  of 

30  felted  fibers  located  within  said  curved  throat 
or  neck. 

8.  In  a  talking  machine  having  a  tone-arm, 
the  combination  of  a  horn  having  a  curved 
throat  or  neck  connecting  the  body  of  the 

35  horn  with  said  tone-arm,  and  a  pad  of  felted 
fibers  located  on  the  inner  concave  side  of 
said  throat  or  neck. 

9.  In  a  talking  machine  having  a  tone-arm, 
the  combination  of  a  horn  having  a  curved 

40  throat  or  neck  connecting  the  body  of  the 
horn  with  said  tone-arm,  and  a  pad  of  felted 
fibers  located  on  the  interior  concave  side  of 
said  throat  or  neck  and  shaped  to  conform 
to  the  curve  of  the  horn. 

45  10.  In  a  talking  machine  having  a. tone- 
arm,  the  combination  of  a  horn  having  a 
curved  throat  or  neck  connecting  the  body  of 
the  horn  with  the  tone-arm,  and  a  pad  of 
wool  fibers  located  Avithin  said  curved  throat 

50  or  neck. 

11.  In  a  talking  machine  having  a  tone- 
arm,  the  combination  of  a  horn  having  a 
curved  throat  or  neck  connecting  the  body  of 


the  horn  with  said  tone-arm,  and  a  pad  con- 
taining Avool  fibers  located  on  the  inner  con-  55 
cave  side  of  said  throat  or  neck. 

12.  In  a  talking  machine  having  a  tone- 
arm,  the  combination  of  a  horn  having  a 
curved  throat  or  neck  connecting  the  body  of 
the  horn  with  said  tone-arm,  and  a  pad  of  60 
fibers  located  on  the  interior  concave  side  of 
said  throat  or  neck  and  shaped  to  conform 

to  the  curve  of  the  horn. 

13.  In  a  talking  machine,  the  combination   •» 
of  a  rectangular  horn  for  modifying  and  di-  65 
recting  sound   Avaves,   said  horn  having   a 
curved  portion,  the  inner  surfaces  of  three 

of  the  Avails  of  said  liorn  being  entirely  bare 
and  the  fourth  Avail  partially  bare,  said  last- 
named  Avail  being  adapted  to  direct  the  70 
majority  of  the  sound  Avaves,  and  a  pad  of 
sound-suppressing  material  for  covering  the 
fourth  Avail  at  the  curved  portion  of  said 
member. 

14.  In  a  talking  machine,  a  sound-conduit  7  5 
adapted  to  be  connected  Avith  the  souncl-box 

of  said  machine  and  provided  Avith  a  sound- 
deflecting  surface,  and  a  pad  of  sound-sup- 
pressing material  applied  only  to  said  sur- 
face. 80 

15.  In  a  talking  machine,  a  sound-conduit 
adapted  to  be  connected  with  the  sound-box 
of  said  machine  and  proA^ided  Avith  a  sound- 
deflecting  surface,  and  a  pad  of  sound-sup- 
pressing material  applied  to  and  substan-  85 
tially  co-extensive  Avith  said  surface. 

16.  In  a  talking  machine,  a  sound-conduit 
adapted  to  be  connected  Avith  the  sound-box 
of  said  machine  and  provided  intermediate 

of  its  length  Avith  a  bend,  and  sound-sup-  90 
pressing  material  applied  to  the  interior  of 
said  conduit  only  at  said  bend. 

17.  In  a  talking  machine,  a  sound-conduit 
adapted  to  be  connected  with  the  sound-box 

of  said  machine,  said  conduit  having  a  bend  95 
provided   with  sound-suppressing  material 
substantially  coextensive  with  the  inner  con- 
cave surface  thereof. 

In  testimony  whereof  I  haA-e  signed  this 
si^ecification  in  the  presence  of  two  subscrib-  100 
ing  Avitnesses. 

FRANK  L.  CAPPS. 

Witnesses : 

Leslie  S.  Eastman, 
J.  S.  Griffith. 
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To  all  iohom  it  may  concern: 

Be  it  known  that  I,  Willtabt  M.  Hilliakd, 
a  citizen  oi  the  United  States,  residing  at 
llavei'hill,  in  the  county  of  Essex  and  State 
c  of  Massachusetts,  have  invented  an  Im- 
provement in  Tallring-Macliine  Attach- 
ments, of  which  the  following  is  a  specifica- 
tion. 
This  invention  relates  to  certain  improve- 

la  ments  in  talking  machines  of  that  class  in 
which  a  flat,  circular  record  is  employed  in 
connection  with  a  horizontally  swinging 
lone  arm,  on  the  end  of  which  the  sound 
box  is  pivoted  in  position  to  swing  verti-. 

15  cally  upv^'ard  from  the  record,  past  the  ver- 
tical and  downward,  so  that  it  rests  on,  or 
is  supported  by  said  arm. 

The  object  of  the  invention  is  to  provide 
an  improved  means  for  automatically  swing- 

20  ing  the  tone-arm  back  to  the  starting,  or 
initial  position,  after  the  playing  of  a  record 
has  been  finished,  and  for  holding  it  in  this 
position  until  the  sound  box  is  again  swung 
down  into  operative  position,  and,  further, 

25  to  provide  a  mechanism  for  the  above  pur- 
pose, which  is  of  simple  and  durable  con- 
struction, and  adapted  to  be  applied  to  a 
well-known  form  of  talking  machine  now 
on  the  market. 

30  I  accomplish  these  objects  by  the  means 
shown  in  the  accompanying  drawing,  in 
which ; — 

Figures  1  and  3  are  side  elevations  of  a 
talking  machine  embodying  my  invention, 

35  showing  the  parts  in  different  positions. 
Fig.  2  is  a  plan  view  thereof. 
Fig.  4  is  a  side  elevation,  indicating  a 
modified  form  of  the  invention. 

The  talking    machine    indicated    in    the 

40  draAving  is  of  well-known  form  comprising 
a  cabinet  a,  on  which  the  tone-arm  or  sound- 
box arm  t  is  mounted  to  swing  about  a  ver- 
tical axis,  said  arm  having  the  usual  sound- 
box G  piA^otallj'  -mounted  on  the  end  of  the 

45  arm  h  to  swing  vertically  upAvard  from  the 
]:)Osition  of  use.  past  the  vertical,  and  then 
downwardl}^  until  it  is  brought  to  rest  either 
directl}''  on  the  arm  &  or  on  a  bracket  which 
is  carried  by  the  arm. 

50  According  to  my  invention,  I  provide  a 
bell-crank-lever  d^  which  is  mounted  on  a 
horizontal  pivot  e,  secured  by  any  suitable 
means  to  the  under  side  of  the  arm  h.  The 
depending  arm  d'  of  said  lever  is  connected 

55  at  its  end  by  a  universal  joint  /,  to  one  end 
of  a  link  g,  the  other  end  of  said  link  being 


connected  by  a  pivot  h  to  the  support  on 
Avhicli  the  tone-arm  is  mounted,  in  a  position 
to  pei'init  the  link  g  to  swing  horizontally 
about  an  axis  which  is  eccentric  to  the  axis  GO 
of  the  tone-arm  1).  The  horizontally  dis- 
posed arm  d-,  of  the  bell-crank-lever  ^,  is 
arranged  in  position  to  be  engaged  by  the 
edge  of  the  sound-box  when  swung  rear- 
wardly  and  downwardly  into  the  position  of  G5 
disuse. 

The  parts  are  so  arranged  that,  when  the 
tone-arm  and  the  sound-box  are  in  position 
of  use,  as  shown  in  Fig.  3,  the  ai'm  d'^  will 
be  raised  to  an  upwardly  inclined  position,  70 
when  the  arm  h  is  in  a  position  adjacent  the 
juiddle  of  the  record-carrying  table  ^.  If, 
then,  the  sound-box  is  raised  and  swung 
back  past  the  vertical,  and  down  into  en- 
gagement with  said  arm  d^,  the  weight  of  75 
the  sound-box  will,  to  a  large  extent,  be  ap- 
plied to  the  arm  d"^,  so  that  when  the  sound- 
box is  lowered  into  engagement  witl^  the 
arm  c?-,  and  its  av  eight  permitted  to  rest 
thereon,  this  weight  Avill  tend  to  press  down  so 
the  arm  d^^  and  cause  the  arm  d'  to  be  SAvung 
rearAvardly,  thereby  causing  a  rearAvard 
thrust  on  the  link  g.  As  this  horizontal 
thrust  will  be  resisted  by  pivot  A,  the  re- 
actiA'e  force  will  cause  the  tone-arm  to  be  ^^ 
swung  away  from  the  piA-ot  /t,  and,  there- 
fore, away  from  the  center  of  the  record- 
supporting  table,  as  from  the  position 
shown  in  dotted  lines  in  Fig.  2,  to  a  position 
at  one  side  of  the  table,  shoAvn  in  full  lines  ^^ 
in  Fig.  2.  When  in  the  latter  position,  the 
Aveight  of  the  sound-box  will  tend  to  hold 
the  arm  in  such  position,  and  to  prevent 
movement  therefrom.  When  the  sound-box 
is  lifted  and  moved  out  of  engagement  with  ^'^ 
the  bell-crank-leA^er  d,  the  swinging  move- 
ment of  the  arm  will  be  unobstructed. 

In  Fig.  4,  a  slightly  modified  form  of  the 
invention  is  shown,  in  which  the  pivot  A' 
of  the  link  g'  is  arranged  at  the  opposite  ^'^^ 
side  of  the  tone-arm  from  that  shown  in 
Figs.  1,  2,  and  3,  and  the  bell-crank-lever 
comprises  a  shaft  portion  e',  Avhich  extends 
beneath  the  arm  &,  and  has  arms  tZ',  d^  at  its 
opposite  ends.  In  this  instance,  the  arm  d^,  '''^ 
corresponding  to  arm  5',  extends  upAvardly 
Avith  relation  to  its  piA'ot,  so  that  Avhen  the 
other  arm  d^  is  pressed  cloAvnAvardly  by  the 
sound-box,  the  latter  will  cause  a  pulling 
action  on  the  link  p-',  Avhich  will,  in  turn, 
cause  the  arm  5  to  be  swung  to  the  initial 
position,  as  already  described. 
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I  claim: — 

1.  In  a  talking  machine,  the  combination 
of  a  sound-box  arm  mounted  to  swing  hori- 
zontally to  and  from  its  initial  position,  a 

5  sound  box  mounted  on  said  arm  to  ST\dng 
vertically  and  to  pass  the  vertical  when 
moved  from  its  operati-^-e  to  its  inoperative 
position,  and  means,  actuated  by  the  gravity 
of  the  sound  box  as  it  moves  to  its  inop- 
10  erative  position,  to  swing  said  arm  to  its 
initial  position. 

2.  In  a  talking  machine,  the  combination 
of  a  sound-box  arm  mounted  to  swing  hori- 
zontally to  and  from  its  initial  position,  a 

15  sound  box  mounted  on  said  ai-m  to  swing 
A'ertically  and  to  i)ass  the  vertical  when 
moved  from  its  operative  to  its  inoperative 
position,  a  link  stationarily  i^ivoted  at  one 
end  in  a  position  eccentric  to  the  axis  of 

-0  said  arm,  a  lever  pivoted  on  said  arm  and 
arranged  to  engage  the  opposite  end  of  said 
link  and  to  be  engaged  by  the  sound  box 
Avhen  moved  past  the  vex-tical  to  its  inop- 
erative position,  to  apply  its  gravity  action 


30 


therethrough  to  the  pi\-ot  of  said  link  and  25 
cause   swinging  movement  of  said   arm  to 
its  initial  position. 

3.  In  a  talking  machine,  the  combination 
of  a  support,  a  sound-box  a^m  mounted 
thereon  to  swing  horizontally  to  and  from 
its  initial  position,  a  sound  box  mounted  on 
said  arm  to  swing  vertically  and  to  pass  the 
vertical  when  moved  from  its  operative  to 
its  inoperative  position,  an  angular-shaped 
lever  pivotally  mounted  on  said  arm,  and 
ha^-ing  one  of  its  arms  connected  to  said 
support  in  a  position  eccentric  to  the  axis  of 
said  sound-box  arm  and  the  other  of  its 
arms  arranged  to  be  engaged  by  the  sound 
box  as  it  moves  downwardly  to  its  inopera- 
tive position  and  to  be  swung  by  the  Aveight 
of  tlie  sound  box  to  actuate  the  sound-box 
arm  toward  its  initial  |)ositi(>n. 

In  testimony  whereof,  I  have  signed  inj' 
name  to  tliis  specification. 

WILLIAM  M.  HILLIAED. 

^\'itness : 

L.  H,  Habeiman, 
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I'o  all  whom  it  may  concern: 

Be  it  known  that  I,  Eichaed  James  Pret- 
TiE,  a  citizen  of  the  United  States,  residing 
at  Jamaica,  in  the  county,  of  Queens  and 
5  State  of  New  York,  have  invented  certain 
new  and  useful  Improvements  in  a  Convert- 
ible Sound-Box,  of  which  the  following  is 
a  specification. 
My  present  invention  relates  to  a  sound- 

10  box,  especially  one  adapted  to  play  inter- 
changeably both  vertical  and  lateral  wave 
sound-records.  The  advantages  of  my  in- 
vention will  be  apparent  to  those  skilled  in 
the  ait  from  an  understanding  of  the  f oi- 
ls lowing  descrij)tion  in  connection  with  the 
drawings. 

In  these  Figure  1  is  a  side  elevation  or 
face  view  of  a  sound-box  within  my  inven- 
tion;  Fig.  2  is  an  enlarged  cross-sectional 

20  view  j)artly  in  elevation  through  it  showing 
the  box  playing  a  lateral  wave  record;  and 
Fig.  3  is  an  edge  elevational  view  showing 
the  box"  adjusted  to  play  a  vertical  wave 
record  Avith  the  ball  pointed  stylus. 

25  I  -will  now  describe  the  specific  devices  of 
the  dravvings.  1  is  a  portion  of  the  shelf  of 
a  phonograph,  2  the  motor  spindle,  3  the 
turn-table.  4  the  tone  arm.  6  is  the  sound- 
box casing  having  neck  6  for  connection 

30  with  the  tone  arm.  7  is  the  diaphragm  and  8 
the  stjdus  bar.  Any  usual  or  preferred  sus- 
pension may  be  employed  for  the  stylus  bar, 
that  shown  comprising  pivot  pins  9  project- 
ing from  the  casing  into  sockets  formed  in 

35  the  underside  of  a  cross-piece  10  forming 
part  of  the  stylus  bar.  11  is  a  screw  tapped 
into  the  sound-box  casing  and  intermedi- 
ately extending  without  contact  through  a 
considerably  larger  hole  in  said  cross-piece 

^0  portion  10  of  the  stylus  bar.  12  is  a  flat  or 
leaf  spring  bent  in  the  form  of  a  bow  hav- 
ing a  central  hole  through  which  the  shank 
of  the  screw  11  passes.  The  bent  ends  of 
this  spring  bear  on  said  cross-piece  10  and 

^^  force  its  sockets  into  contact  Avith  the  points 
of  the  pivot  pins  9  with  a  spring  pressure 
depending  on  the  adjustment  of  the  screw 
11,  whose  head,  it  will  be  noted,  bears  against 
the  middle  portion  of  the  spring.    The  above 

^^  details  as  to  this  suspension  are  claimed 
elsewhere  and  form  no  important  part  of 
my  present  invention  which  resides  pri- 
marily in  the  following. 

14  and  15  are  stylus  means  forming  the  free 

"^  end  of  the  stylus  bar  and  arranged  respec- 
tively to  play  lateral  and  vertical  wqive  sound 


records.    Each  comprises  a  socket  or  equiva- 
lent stylus  support  and  a  stylus.    The  stylus 
14=^  is  any  ordinary  or  preferred  needle  for 
playing  lateral  records.     The  other  stylus  60 
15^  has  a  ball  point  or  may  be  any  other 
ordinary   or  preferred   stylus   for  playing 
vertical  records.    In  the  particular  embodi- 
ment shown,  the  stylus  means  14  is  an  inte- 
gral continuation  of  the  stylus  bar;  where-  65 
as  the  other  stylus  means  15  comprises  in 
part  an  integral  transverse  projection  15" 
from  the  stylus  bar  in  a  direction  away  from 
the  i)lanc  of  the   diaphragm  and  further 
comprises  a  pivotal  part  IS"^.    This  pivotal  70 
\>'Avt  has  a  screw-threaded  hole  in  one  end 
engaged  by  the  screAv-threaded  reduced  end 
of  the  part  15".    15*^  is  a  collar  or  nut  pinned 
non-rotatably  on  said  threaded  end.     The 
arrangement  is  such  that  when  the  part  15''   75 
is  turned  doAvn  from  its  j)osition  in  Fig.  2  to 
that  in  Fig.  3,  it  screws  into  tight  locking 
contact  with  the  part  15".    This  makes  the 
part  15"^  rigid  with  the  stylus  bar  so  that 
there  is  no  lost  motion  during  the  playing  80 
of  this  stylus.    In  this  Fig.  3  position  of  the 
part  15%  it  will  be  noted  that  its  stylus  ex- 
tends below  the  point  of  the  other  stylus. 
The  result  is  that  the  former  stylus  15^  can 
play  its   record   without   ViXij  interference  85 
from  said  other  stylus.    On  the  other  hand 
to  play  a  record  with  said  other  stylus  14=^, 
it'  is  only  necessary  to  pivot  the  part  15'^ 
into  its  up  position  shown  in  Fig.  2,  where- 
upon it  will  screw  into  locking  contact  with  90 
the  stop  15'^  to  prevent  any  rattle  or  inter- 
ference with  the  playing  of  the  stylus  14"^. 

The  operation  will  now  be  apparent  but 
may  be  summarized  as  follows : — To  play  a 
lateral  wave  sound  record,  the  stylus  means  95 
14  will  be  employed  with  the  other  stylus 
means  15  turned  up.  This  permits  the  nee- 
dle 14"^  of  the  former  to  engage  the  record 
without  interference  from  the  stylus  15*. 
To  play  a  vertical  wave  record,  it  is  only  lOO 
necessary  to  swing  the  part  15*^  into  its 
down  position  and  engage  its  stylus  15°^  with 
the  record,  which  then  holds  the  other  nee- 
dle 14"^  out  of  contact  with  the  record.  Thus 
it  will  be  seen  that  the  sound-box  is  con-  105 
\ertible  or  changeable  to  play  either  class  of 
record  by  an  extremelj^  simple  adjustment 
Avithout  changing  the  angular  position  of 
the  sound-box  or  its  diaphragm  to  the  rec- 
ord. .       110 

Finally  it  will  be  noted  that  the  direction 
of  the  screw-thread  15^  is  such,  that  a  clock- 
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wise  rotation  or  pivoting  of  the  part  15" 
brings  it  into  its  locked  position  shoAvn  in 
Fig.  3,  Avhich  means  that  the  record  by  its 
rotation  in  the  direction  of  the  arrow  in  Fig. 
5  1  tends  to  maintain  said  part  15°  in  its 
locked  position  instead  of  tending  to  un- 
lock it. 
What  I  claim  is: — 

1.  A  sound  box  comprising  a  diaphragm, 
10  a  stylus  bar  and  two  stylus  holding  means  on 

said  bar  arranged  respectively  to  play  verti- 
cal and  lateral  wave  sound  records  without 
substantially  changing  the  angular  relation 
of  the  diaphragm  to  the  record,  the  stylus 
15  holding  means  being  adjustable  so  that 
either  may  play  without  interference  from 
the  other. 

2.  A  sound  box  comprising  a  diaphragm, 
a  stylus  bar  and  two  stylus  holding  means  on 

20  said  bar  arranged  respectively  to  play  verti- 
cal and  lateral  wave  sound  records  without 
substantially  changing  the  angular  relation 
of  the  diaphragm  to  the  record,  one  stylus 
holding  means  being  longer  than  the  other 

25  and  being  adjustable  into  and  out  of  playing 
position. 

3.  A  sound  box  comprising  a  diaphragm, 
a  stylus  bar  and  two  stylus  holding  means 
on  said  bar  arranged  respectively  to  play 

30  vertical  and  lateral  wave  sound  records 
without  substantially  changing  the  angular 
relation  of  the  diaphragm  to  the  record,  one 
stA'lus  holding  means  being  pivotable  into 
and  OTit  of  a  plajdng  position  wherein  the 

35  record  engaging  extremity  of  its  stylus  is 
beloAV  that  of  the  other  styhis  holding  means. 

4.  A  sound  box  comprising  a  diaphragm, 
a  stylus  bar  and  two  stylus  holding  means 
on  said  bar  arranged  respectively  to  play 

40  vertical  and  lateral  wave  sound  records 
without  substantially  changing  the  angular 
relation  of  the  diaphragm  to  the  record,  one 
stylus  holding  means  being  adjustable  into 
and  out  of  a  playing  position  wherein  the 

45  record  engaging  extremity  of  its  stylus  is 
below  that  of  the  other  stylus  holding  means. 

5.  A  sound  box  comprising  a  diaphragm, 
a  stylus  bar  and  two  stylus  holding  means 
on  said  bar  arranged  respectively  to  play 

50  vertical  and  lateral  wave  sound  records 
without  substantially  changing  the  angular 
relation  of  the  diaphragm  to  the  record,  one 
stylus  holding  means  being  adjustable  into 
and  out  of   playing  position  wherein  the 

55  record  engaging  extremity  of  its  stylus  is 
below  that  of  the  other  stylns  holding  means, 
and  means  for  locking  said  adjustable  stylus 
holding  means  in  its  playing  position. 

6.  A  sound  box  comprising  a  diaphragm, 
60  a  stylus  bar  and  two  stylus  means  on  said 

bar  arranged  respectively  to  play  vertical 
and  lateral  waA^e  sound  records  without  sub- 
stantially changing  the  angular  relation  of 


the  diaphragm  to  the  record,  one  styhis 
means  being  adjustable  into  and  out  of  a. 65 
playing  position  Avherein  its  recording  en- 
gaging extremity  is  below  that  of  the  other 
stylus  means,  and  means  for  locking  said 
adj  ustable  stylus  means  in  its  out  of  playing 
position.  70 

7.  A  sound  box  comprising  a  diaphragm, 
a  stjdus  bar  and  two  stylus  means  on  said 
bar  arranged  respectivelj^  to  play  vertical 
and  lateral  Avave  sound  records  Avithout  sub- 
stantially changing  the  angular  relation  of  75 
the  diaphragm  to  the  record,  one  stylus 
riieans  being  piA'otable  into  and  out  of  a 
playing  position  Avherein  its  recording  en- 
gaging extremity  is  below  that  of  the  other 
stylus  means,  and  means  for  automatically'  80 
locking  said  pivotal  stylus  means  in  its  play- 
ing position. 

8.  A  sound  box  comprising  a  diaphragm, 
a  stAdus  bar  and  two  stylus  means  on  said 
bar  arranged  respectively  to  play  A^ertical  85 
and  lateral  AvaA'e  soimd  records  Avithout  sub- 
stantially changing  the  angular  relation  of 
the  diaphragm  to  the  record,  one  stylus 
means  being  pivotable  into  and  out  of  a 
playing  position  ay  herein  its  recording  en-  90 
gaging  extremity  is  below  that  of  the  other 
stylus  means,  and  means  for  automatical!}^ 
locking  said  pivotal  stylus  means  in  its  out 

of  playing  position. 

9.  A  sound  box  comprising  tAvo  stylus  95 
means  arranged  respectively  to  play  vertical 
and  lateral  AvaAe  sound  records  Avithout  sub- 
stantially changing  the  angular  relation  of 
the  box  to  the  record,  said  two  st_ylus  means 
being  located  side  by  side  and  one  of  them  100 
being  pivotable  into  and  out  of  a  playing  po- 
sition Avherein  it  projects  below  the  other 
stylus  means. 

10.  A  sound  box  comprising  tAvo  stylus 
means  arranged  respectiA'ely  to  play  vertical  105 
and  lateral  AvaA^e  sound  records  Avithout  sub- 
stantially changing  the  angular  relation  of 
the  box  to  the  record,  said  two  st3dus  means 
being  located  side  by  side  and  one  of  them 
being  pivotable  into  and  out  of  a  playing  110 
position  Avherein  it  projects  below  the  other 
stylus  means,  and  means  for  locking  said 
pivotal  stylus  means  in  its  playing  and  out 

of  playing  position. 

11.  In  combination  Avith  a  traveling  sound  115 
record,  a  sound  box  comprising  a  styhis  bar 
Avith  a  pivotal  stylus  part,  and  a  screAv  con- 
nection and  stop  betAveen  said  bar  and  said 
part,  permitting  the  latter  to  be  pivoted  into 
playing  position  in  the  direction  of  traA^el  120 
of  ithe  record  and  then  to  come  up  against 
the  sto]"). 

In  testimony  av hereof.  I  have  signed  my 
name  to  this  specification,  this  3rd  day  of 
Mav.  1915. 

EICHAED  JAMES  PRETTIE. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Bekniiakd  Fkitzsch, 
a  citizen  of  the  Ignited  States,  and  residing 
at  Cincinnati,  in  the  county  of  Hamilton 
5  and  State  of  Ohio,  have  invented  a  new  and 
useful  Improvement  in  Diaphragms  for 
Sound-Keproducers,  of  which  the  following 
specification  is  a  full  disclosure. 

My  invention  relates  to  improvements  in 

10  a  phonograph  sound  box. 

The  object  of  the  invention  is  to  improve 
the  tone  quality  and  to  simplify  the  mecha- 
nism, the  particular  improvement  being  in 
— regard  to  the  structure  and  characteristic 

15  of  the  diaphragm  and  the  needle  arm. 

The  features  of  the  invention  will  be  more 
fully  set  forth  in  the  description  of  the  ac- 
companying drawings,  forming  a  part  of 
this  specification,  in  which : — 

20  Figure  1  is  a  side  elevation  of  the  sound 
box.  Fig.  2  is  a  rear  elevation.  Fig.  3  is 
a  top  plan  view.  Fig.  4  is  a  section  on  line 
4 — 4,  Fig.  1.  Fig.  5  is  a  jjlan  view  of  the 
diaphragm.    Fig.  6  is  a  side  elevation  there- 

26  of.    Fig.  7  is  a  plan  view  of  the  needle  arm. 

Fig.  8  is  a  side  elevation  thereof.     Fig.  9 

is  a  top  plan  view  of  the  sound  converging 

arm. 

The  sound    box    comprises    the    annular 

30  members  1  and  2,  screw-threaded  together, 
being  interiorly  recessed  for  engaging  the 
periphery  of  diaphragm  3,  the  diaphragm 
preferably  being  held  between  the  rings  4, 
which  rings  are  clamped  in  position  between 

35  the  inner  recessed  peripheral  surfaces  of  the 
annidar  members  1  and  2. 

The  diaphragm  is  a  thin  wooden  disk 
preferably  of  maple,  the  central  portion  of 
the  inner  surface  being  formed  preferably 

40  integrallj'^  with  the  conical  boss  7  having  its 
base  adjacent  or  joining  with  the  disk.  The 
disk  is  mounted  in  its  holder  with  its  boss 
projecting  side  inward  so  that  the  boss  will 
extend  toward  or  centrally  into  the  conduit 

45  of  the  sound  arm  or  amplifier.  The  opposite 
or  outer  side  of  the  disk  has  two  ribs  8  fixed 
thereto  and  located  to  ran  or  extend  counter 
to  the  ffj'ain  and  approximatel}'  at  opposite 
sides  of  the  axis  or  center  of  the  disk.    These 

50  ribs  sustain  the  shape  of  the  disk  and  also 
modify'  the  disk  vibrations. 

The  diaphragm  and  the  portion  of  hold- 
ing member  1  are  spaced  apart  to  consti- 
tute the  sound  generating  chamber  20,  there 

55  being  a  central  orifice  21  through  the  medial 


portion  of  member  1  leading  from  the  sound 
chalnber  to  the  sound  arm  22.  The  conical 
boss  7  is  secured  centrally  to  the  inner  face 
of  the  wooden  diaphragm  with  the  cone  con- 
centrically projecting  into  the  opening  21  60 
so  as  to  constrict  but  not  close  the  passage- 
vv'ay  between  the  sound  generating  chamber 
and  sound  arm.  Apparently  this  cone  acts 
as  a  governor  in  this  sound  generating  cham- 
ber to  prevent  overvibration,  the  eifect  be-  65 
ing  to  pre\ent  blasting  or  sounds  produced 
by  improper  diaphragm  operations.  A  thin 
wooden  diaphragm  made  say  or  violin  ma- 
terial is  more  resilient  and  resonant  than 
mica  or  materials  heretofore  used  on  com-  70 
mercial  machines  and  I  have  obtained  better 
results  with  such  a .  wood  diaphragm  by 
rigidly  securing  the  needle  arm  to  a  resilient 
fulcrum,  such  as  a  leaf  spring,  in  the  plane 
of  the  disk,  instead  of  employing  the  piv-  75 
otal  type  of  fulcrum.  There  seems  to  be 
coaction  or  the  relationship  of  action  and 
reaction  between  the  wooden  disk  with  the 
weighted  center  and  this  I'esilient  fulcrum. 
As  one  end  of  the  needle  arm  is  rigidly  se-  80 
cured  to  this  leaf  spring  and  the  other  end 
of  the  needle  arm  is  rigidly  secured  to  the 
center  of  the  wooden  disk  opposite  the  cone 
weight,  a  remarkably  increased  sound  vol- 
ume is  produced  when  the  Avooden  disk  with  85 
its  central,  conical  boss  is  used  with  the  re- 
silient needle  arm  fulcrum. 

On  the  outer  peripher}^  of  the  member  2 
are  projected  tAvo  clamping  posts  9,  betAveen 
Avhich  is  secured  a  flat  or  leaf  spring  needle  90 
ai-ni  support  10  being  held  in  place  by 
screAAs  11.  The  needle  arm  support  12  has 
an  inner  end  13  connected  to  the  exact  cen- 
ter of  the  outer  surface  of  the  diaphragm 
tjpposite  the  central  portion  of  the  conical  95 
b(;ss.  The  outer  end  of  the  arm  is  formed 
Avith  the  offset  portion  14  extending  OA-er 
the  peripheral  edge  of  the  annular  member 
2.  and  formed  Avitli  a  needle  socket  15  for 
the  needle  16,  said  offset  portion  having  a  1^0 
slot  adjacent  the  periphery  of  the  annular 
member  2  into  AA'hich  fits  the  middle  portion 
of  the  spring  10,  the  spring  and  arm  being 
rigidly  secured  together,  as  bj;-  soldering: 

I  have  found  from  experience  that  the  ^^^ 
diaphragm  should  l)e  of  a  material  having 
no  t(me  (|uality,  such  as  Avood  of  the  char- 
acter of  material  used  for  violins,  for  in- 
stance. But  Avhen  a  diaphragm  of  this  com- 
position is  emplo3^ed,  provision  must  be  made  -^  ^ 
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to  prevent  over  vibration.  This  I  accom- 
plish by  the  conical  boss  7,  which  not  only 
I'einforces  the  diaphragm,  but  weights  the 
central  portion  to  which  the  needle  arm  is 
5  connected,  thereby  governing  the  vibratory 
momentum  of  the  diaphragm. 

A  feature  of  great  value  also  is  that  the 
needle  arm  is  not  pivotally  connected  to  the 
sound-box,     but    is     resiliently     supported 

10  thereon  so  that  the  retlex  of  the  spring  has 
functional  influence  on  the  diaphragm.  I 
have  found  that  the  tone  quality  of  this 
sound-box  is  robbed  of  all  the  shrillness,  and 
has  particular  adaptation  to  recording  and 

15  reproducing  overtones.  This  is  particularly 
noticeable  in  piano  records,  generally  the 
most  difficult  for  reproductions,  and  with 
my  sound-box,  the  singing  tone  of  the  piano 
is  faithfully  reproduced,  and  at  the  same 

20  time  the  A'olume  of  the  sound  is  materially 
increased. 

Having  described  my  invention,  I  claim : — 

1.  A  diaphragm  for  a  sound  reproducing 

and  recording    device    comprising    a    thin 

2")  wooden  disk  having  a  centrally  projecting 


conical  boss  upon  one  side  with  the  base  of 
the  cone  joining  with  the  disk. 

2.  A  diaphragm  for  a  sound  reproducing 
and  recording  device  comprising  a  disk  hav- 
ing a  conical  boss  axially  projecting  from 
one  side  with  the  base  of  the  boss  joining 
v.'ith  said  disk. 

3.  A  sound  reproducing  and  recording  de- 
vice comprising  a  diaphragm  holder,  hav- 
ing a  central  sound  passage,  a  diaphragm 
marginally  secured  within  said  holder,  the 
inner  side  of  the  disk  and  holder  forming 
a  sound  chamber  communicating  with  said 
holder  sound  passage,  said  diaphragm  hav- 
ing a  conical  boss  projecting  centrally  from 
its  inner  face  to  extend  axially  tov<'ard  or 
into  said  sovuid  passage  and  with  the  base 
of  the  cone  joining  with  the  disk. 

In  witness  whereof,  I  hereunto  subscribe 
my  name,  as  attested  by  the  two  subscribing 
witnesses. 

BEENHARD  FRITZSCH. 
Witnesses : 

Clarence  B.  Foster, 
L.  A.  Buck. 
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To  all  whom  it  may  concern: 

Be  it  known,  that  I,  Reginald  A.  Fessen- 
DEN,  of  Brookline,  in  the  county  of  Nor- 
folk and  State  of  Massachusetts,  a  citizen 
5  of  the  United  States,  have  invented  a  new 
and  useful  Improvement  in  Methods  for 
Measuring  Distance,  of  which  the  following 
is  a  specification. 

The  invention  described  herein  relates  to 

XO  methods  and  apparatus  whereby  having 
given,  or  having  ascertained  two  or  more  of 
the  following  quantities,  i.  e.  time,  distance, 
intensity  and  medium,  one  or  more  of  the 
remaining  quantities  may  be  determined. 

15  For  example,  being  given  the  distance  be- 
tween two  points  in  a  mine  and  having  de- 
termined the  time  taken  by  a  sound  wave  to 
travel  between  the  two  points,  it  is  possible 
to  draw  conclusions  with  regard  to  the  prob- 

23  able  nature  of  the  rock  between  the  two 
points;  or  if  an  echo  be  observed  or  a  re- 
fraction of  the  sound,  it  is  possible  to  es- 
timate the  distance  of  the  reflecting  or  re- 
fracting vein. 

25  Again,  if  a  sound  be  produced  on  a  ship 
and  the  time  elapsing  between  the  produc- 
tion of  the  sound  and  its  echo  from  the  bot- 
tom be  determined,  it  is  possible  to  deter- 
mine the  distance  between  the  bottom  of  the 

30  ship  and  the  bottom  of  the  water.  If  the 
intensity  of  the  echo  be  determined,  it  is 
possible  to  determine  approximately  the 
character  of  the  bottom,  that  is,  whether  it 
be  mud,  or  sand,  or  gravel,  or  rock. 

35       If  the  echo  be  from  an  iceberg  or  layer 
of   melted   ice  surrounding  the  iceberg  or 
from  another  ship,  it  is  possible  to  deter- 
mine how  far  the  iceberg  is  from  the  ship. 
The  invention  relates  especially  to  sound- 

40  ing,  but  is  not  limited  to  measuring  distance 
in  a  vertical  direction,  or  in  a  single  me- 
dium, being  applicable  to  all  directions  and 
mediums,  and  to  determine  other  quantities 
besides  distance  as  stated  above,  for  exam- 

43  pie,  the  nature  of  the  medium. 

The  accompanying  drawing  forming  a 
part  of  this  specification  shows  diagram- 
matically  apparatus  suitable  for  use  in  con- 
nection with  my  invention. 

50  That  distance  could  theoretically  be  de- 
termined by  sound  echoes  has  long  been 
known,  but  this  knowledge  has  never  been 
put  into  commercial  use  on  account  of  the 
lack  of  any  method   which   was  practical 

55  and  of  the  lack  of  any  practical  appara- 


tus. For  example,  if  a  ship  drawing  twenty- 
five  feet  was  running  up  a  channel  having 
a  depth  of  fifty  feet,  the  time  taken  by  the 
sound  of  a  bell  in  traveling  from  the  bot- 
tom of  the  ship  to  the  bottom  of  the  channel  60 
and  back  to  the  ship  would  be  only  about  one 
one-hundredth  of  a  second,  and  to  determine 
the  depth  to  within  one  foot  would  neces- 
sitate knowing  the  time  elapsing  between 
the  time  at  which  the  bell  clapper  struck  the  65 
bell  and  the  time  at  which  the  echo  returned 
to  the  nearest  four  ten-thousandths  of  a  sec- 
ond which  is  impossible  by  any  method  here- 
tofore suggested  or  in  use. 

In  addition,  since  the  sound  of  the  blow  70 
of  the  bell  would  be  heard  in  the  receiving 
apparatus,  the  ear  would  be  rendered  insen- 
sitive and  the  echo  would  not  be  heard,  be- 
ing much  fainter  and  being  drowned  out  by 
the  vibration  of  the  bell  persisting  after  the  75 
clapper  had  struck. 

My  method  comprises  a  number  of  new 
features,  and  while  all  of  them  are  not  neces- 
sarily used  in  combination  in  all  cases,  they 
are  peculiarly  adapted  to  cooperate  to  give  80 
good  results  in  the  cases  most  commonly  met 
with. 

One  of  these  features  is  that  the  sound 
production  and  echo  reception  are  electri- 
cally interlocked,  so  that  the  time  elapsing  85 
between  them  is  determined  by  the  time 
elapsing  between  two  electrical  phenomena, 
and  can  be  determined  with  great  accuracy. 

A  second  is  that  the  receiver  is  cut  out 
while  the  sound  is  being  produced  and  the  90 
sound  producer  is  cut  out  while  the  sound 
is  being  received. 

A  third  is  that  the  sound  impulse  is  pro- 
duced over  a  definite  time  and  at  a  definite 
intensity  and  then  ceases  abruptly,  instead  95 
of  dying  away  gradually. 

A  fourth  feature  is  that  the  depth  may 
be  recorded  graphically  on  a  moving  tape. 

A  fifth  feature  is  that  the  same  apparatus 
(a   magnetophone,    for   example,)    may    be  lOO 
used  to  produce  the  sound  and  to  receive  it. 

A  sixth  feature  is  that  the  electric  im- 
pulse used  for  producing  the  sound  by  the 
motion  of  the  current  carrying  conductor 
may  be  derived  from  a  direct  current  source.   105 

There  are  other  features  which  will  be 
apparent  from  the  description,  and  are 
novel  in  method  and  apparatus. 

In  the  figure  11  is  a  source  of  sound,  pref- 
erably the  oscillator  described  in  vay  United  no 
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States  Patent  No.  1,167,366,  dated  January 
4, 1916.  Here  12  is  the  diaphragm  which  be- 
ing immersed  in  water  in  the  fore  peak  of 
a  vessel,  or  inserted  in  the  skin  of  the  ship, 
,,  by  its  motion  produces  the  sound.  13  and 
14  are  the  terminals  of  a  fixed  winding  37  on 
the  core  36,  and  15  is  a  movable  copper  tube 
attached  to  the  rod  18  by  the  disks  38,  39, 
which  rod  is  fastened  to  the  diaphragm  12. 
,„  16  is  an  electromagnet  excited  by  the  coil  17. 
When  an  alternating  or  fluctuating  current 
passes  through  the  core  winding  37  currents 
are  induced  in  the  copper  tube  15  by  trans- 
former action,  and  the  tube  being  in  the 
,g  strong  magnetic  field  generated  by  a  direct 
current  in  the  coil  17,  oscillates  with  great 
force,  and  actuates  the  diaphragm  12,  pro- 
ducing a  sound  which  ceases  immediately 
the  electric  current  ceases  to  pass  through 
2Q  the  winding  37. 

A  wheel  or  commutator  28  of  insulating 
material  and  having  a  metallic  segment  30, 
is  rotated  at  a  definite  speed  by  the  motor 
29.  The  battery  or  other  source  of  voltage 
indicated  at  20  and  the  ammeter  19  are  con- 
nected to  the  brush  21  and  one  terminal  13 
of  the  winding  37,  and  the  brush  22  is  con- 
nected to  the  other  terminal  14. 

When  the  brushes,  21,  22  both  rest  on  the 
3Q  conducting  segment  30,  the  battery  20  sends 
an  electric  impulse  through  the  winding  37 
and  the  diaphragm  12  is  pushed  out  or 
in  producing  a  sound  in  the  water,  and  this 
occurs  at  each  revolution  of  the  commuta- 
35   tor  28. 

In  this  way  a  musical  note  is  produced 
whose  pitch  will  depend  upon  the  number  of 
revolutions  per  second  of  the  commutator  28. 
The  oscillator  above  described  also  acts 
40    as  a  sound  receiving  transmitter  for  on  a 
sound  wave  striking  the  diaphragm  12,  it  is 
moved  in  and  moves  the  tube  15  which,  being 
a  conductor  moving  in  a  magnetic  field,  has 
a  current  generated  in  it  by  the  movement, 
45    and  this  current  in  turn  generates  a  current 
in  the  fixed  winding  37  by  transformer  ac- 
tion, which  flows  out  by  the  terminals  13, 
14  to  the  brushes  41,  42  on  the  hard  rub- 
ber wheel  51,  thence,  Avhen  the  conducting 
50    segments    50    pass    beneath    them,    to    the 
brushes  43,  44,  and  thence  through  the  tele- 
phone receiver  23  and  recording  apparatus 
35,  either  or  both  of  which  may  be  termed 
an  indicating  mechanism,  to  the  two-way 
55    switch  49,  and  thence  to  the  brushes  25,  26, 
whenever  the  two-way  switch  is  closed  to  the 
right  and  the  segment  30  of  the  wheel  28 
passes  beneath  the  brushes,  thus  completing 
the  circuit. 
60       It  will  be  seen  that  the  telephone  receiver 
circuit  is  only  completed  when  the  segments 
30  and  50  pass  beneath  the  brushes  in  the 
receiver  circuit,  and  that  this  will  occur  at 
some  time  later  than  the  segment  30  has 
65    passed  beneath  the  brushes  21,  22  generat- 


ing the  sound.  Consequently  no  sound  will 
be  heard  in  the  telephone  receiver  23  until 
the  brushes  41,  42,  43,  44,  25,  26  are  shifted 
by  the  movable  arm  27,  to  which  they  are 
attached,  to  such  a  position  that  the  seg-  -^ 
ments  50,  30  pass  under  them  at  exactly  the 
instant  that  the  echo  from  the  sound  has 
come  back  from  the  bottom  and  struck  the 
diaphragm  12. 

And  it  will  be  apparent,  since  the  wheels  _g 
28  and  51  revolve  at  a  fixed  speed,  that  the 
angle  through  which  the  brush  arm  27  is 
moved  will  be  a  function  of  the  distance  of 
the  reflecting  bottom,  and  that  the  appa- 
ratus may  be  so  constructed  and  graduated  ^n 
that  this  distance  can  be  read  off  directly  on 
the  scale  33  in  feet. 

To  ascertain  in  the  first  place  whether 
there  is  any  iceberg,  for  example,  near 
enough  to  produce  an  echo  receivable  on  gg 
board  a  ship  carrying  the  sounder,  I  prefer 
to  cut  out  the  brushes  41,  42,  43,  44  by  the 
s■\^•itch  52  and  to  throw  in  the  double  pole 
switch  49  so  as  to  connect  the  receiver  cir- 
cuit to  the  metal  wheel  47  which  carries  the  qq 
insulating  segment  48.  This  segment  48 
is  so  located  on  the  periphery  of  the  wheel 

47  that  as  the  wheel  47  rotates  the  segment 

48  passes  under  the  brushes  45,  46  and 
breaks  the  circuit  through  them  at  exactly  95 
the  instant  the  battery  circuit  is  closed  and 
its  current  generates  a  sound,  that  is,  at  ex- 
actly the  instant  the  brushes  21,  22  rest  on 
the  conducting  segment  30  so  that  the  re- 
ceiver circuit  is  always  closed  through  the  ^oo 
oscillator  except  at  the  instant  the  sound  is 
being  generated.  Dui-ing  this  period  the  re- 
ceiver is  always  receptive  except  at  the  mo- 
ment sound  is  being  sent  out  and  as  soon 

as  the  receipt  of  echoes  begins  they  will  be  io5 
received  at  the  indicating  mechanism.  When 
so  received  the  switches  49  and  52  are 
thrown  back  so  that  the  brushes  45,  46  are 
cut  out  and  the  brushes  41,  42,  43,  44  are 
cut  in  and  the  process  of  determining  the  hq 
distance  of  the  reflecting  surface  (iceberg) 
is  carried  on  as  before  described. 

The  metal  wheel  with  its  connecting 
mechanism  serves  therefore  for  a  prelimi- 
nary observation  only  as  it  will  give  exactly  115 
the  moment  when  the  first  echo  is  received 
on  a  vessel  approaching  a  reflecting  sur- 
face. 

Instead  of  this  the  brush  arm  may  be 
shifted  until  the  musical  note  or  echo  is  120 
picked  up,  but  by  this  course  it  is  not  so 
certain  that  the  first  indication  of  echo 
will  be  received  because  it  may  come  while 
the  circuit  through  the  brush  arm  connec- 
tion is  open.  125 

It  will  of  course  be  understood  that  as 
shown  in  the  drawing  the  segments  48  and 
30  are  not  in  proper  relation  to  secure  the 
above  result.  A  proper  adjustment  of  the 
wheel  47  on  its  axis  would   remedy   this  130 
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fault,  but  such  adjustment  would  carry  the 
segment  48  to  the  under  side  of  the  wheel 
so  that  it  would  not  be  shown  in  the  view. 
The  recorder  35  may  be  of  any  of  the 
g  usual  types,  preferably  one  by  which  the 
record  is  made  in  a  moving  strip  of  paper 
40  such  as  for  instance  the  well  known  Cal- 
lender  thermal  recorder. 

The  wheel  51  is  for  cutting  out  electro- 

■^Q  static  disturbance  which  might  be  produced 
on  the  receiver  23  unless  the  circuit  were 
opened  at  the  ends  of  both  leads  to  the  re- 
ceiver. The  wheel  51  accomplishes  this  by 
having  two  conducting  segments  50  side  by 

jg  side  on  its  periphery,  one  of  which  engages 
the  brushes  41,  44  and  the  other  42,  43. 
When  these  brushes  do  not  rest  on  the  seg- 
ments 50  the  circuit  is  broken  on  both  sides 
of  the  receiver.    At  34  is  shoAvn  means  for 

20  measuring  the  intensity  of  the  sound  which 
may  be  used  if  desired. 

This  device  is  a  variable  resistance  and 
is  operated  by  throwing  in  resistance  until 
the  sound  is  modified  so  as  to  be  just  audible 

25  and  taking  account  of  the  amount  of  re- 
sistance thrown  in,  then  by  performing  the 
same  operation  when  another  sound  is  re- 
ceived. By  comparing  the  amomit  of  re- 
sistance thrown  into  circuit  in  each  case  the 

3Q  intensity  of  the  sounds  are  measured  com- 
paratively. 

The  apparatus  maj  be  used  to  locate  ice- 
bergs or  geological  strata  or  other  reflecting 
bodies.    For  measurement  of  long  distances 

3g  the  speed  of  rotation  of  28  may  be  slow,  or 
an  ordinary  stop  watch  used  to  measure  the 
time  instead  of  shifting  the  arm  27.  For 
icebergs  a  long  wave  length  is  preferably 
used    to    insure    reflection    or    diffraction 

4Q  fringes.  The  wave  length  may  be  as  long 
as  100  feet  or  more. 

In  place  of  connecting  the  source  of  sound 
11  to  the  echo  indicating  mechanism  23,  23 
may  be  connected,  by  throwing  the  switch 

4g  53  to  the  position  shown  by  dotted  lines  so 

as  to  connect  a  second  receiving  transmitter 

54,  11  being  used  for  producing  the  sound 

and  54  being  used  for  receiving  the  echo. 

This  method  is  especially  valuable  when 

50  the  depth  of  sounding  is  small  and  when 
the  diaphragm  12  does  not  come  to  rest  with 
sufficient  abruptness. 

Another  method  of  accomplishing  this, 
*.  e.,  bringing  the  diaphragm  to  rest  sub- 

55  stantially  instantaneously  is  by  placing  a 
resistance  55,  preferably  non-inductive, 
across  the  terminals  of  the  oscillator  as 
shown. 

The  method  is  also  distinguished   from 

60  previous  methods  in  that  the  electric  forces 
act  directly  upon  the  diaphragm  to  set  it  in 
motion  to  produce  sound  instead  of  first  act- 
ing upon  an  intermediate  mechanism  such 
as  a  hammer  and  then  causing  the  hammer 

65  to  iuipact  upon  the  diaphragm  and  thereby 


80 


85 


produce  the  sound.  The  omission  of  the  in- 
termediate mechanism  greatly  increases  the 
efficiency  of  the  apparatus. 

What  I  claim  as  my  invention  is : 

1.  The  method  of  measuring  distance  by  ^q 
sound  inflection  which  consists  in  varying 
the  current  in  an  electric  circuit  at  the  send- 
ing end,  setting  up  at  the  sending  end  sound 
vibrations  identical  in  time  with  the  current 
variations  in  said  electric  circuit,  directing  yg 
said  sound  vibrations  against  an  objective, 
transforming  the  sound  vibrations  inflected 
by  said  objective  when  received  into  electric 
impulses  identical  in  time  with  said  received 
sound  vibrations  and  measuring  the  time 
elapsing  between  the  beginning  of  each  set 
of  electric  impulses. 

2.  The  method  of  measuring  distance  by 
sound  inflection  which  consists  in  varying 
the  current  in  an  electric  circuit  at  the  send- 
ing end,  setting  up  at  the  sending  end  sound 
vibrations  identical  in  character  with  the 
current  variations  in  said  electric  circuit,  di- 
recting said  sound  vibrations  against  an  ob- 
jective, transforming  the  sound  vibrations  qq 
inflected  by  said  objective  when  received 
into  electric  impulses  identical  in  character 
with  said  received  sound  vibrations  and 
measuring  the  time  elapsing  between  the  be- 
ginning of  each  set  of  electric  impulses.  95 

3.  The  method  of  measuring  distance  by 
sound  inflection  which  consists  in  varying 
the  current  in  an  electric  circuit  at  the  send- 
ing end,  setting  up  at  the  sending  end  sound 
vibrations  identical  in  frequency  with  the  iqq 
current  variations  in  said  electric  circuit,  di- 
recting said  sound  vibrations  against  an  ob- 
jective, transforming  the  sound  vibrations 
inflected  by  said  objective  when  received 
into  electric  impulses  identical  in  frequency  io5 
with  said  received  sound  vibrations  and 
measuring  the  time  elapsing  between  the  be- 
ginning of  each  set  of  electric  impulses. 

4.  The  method  of  measuring  distance  by 
sound  inflection  which  consists  in  varying  no 
the  current  in  an  electric  circuit  at  the  send- 
ing end,  setting  up  at  the  sending  end  sound 
vibrations  identical  in  time,  character  and 
frequency   with   the   current   variations   in 
said  electric  circuit,  directing  said  sound  vi-  115 
brations  against  an  objective,  transforming 
the  sound  vibrations  inflected  by  said  objec- 
tive when   received   into  electric   impulses 
identical  in  time,  character  and  frequency 
with   said    received    sound    vibrations    and  120 
measuring  the  time  elapsing  between  the  be- 
ginning of  each  set  of  electric  impulses. 

6.  That  method  of  measuring  distance  by 
sound  inflection  which  consists  in  transform- 
ing electrical  impulses  into  sound  vibrations  125 
for  a  predetermined  period,  which  sound  vi- 
brations are  directed  against  the  objective, 
transforming  the  sound  vibrations  which  are 
inflected  by  said  objective  into  electrical  im- 
pulses anci  measuring  the  time  between  the  130 
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commencement  of  said  predetermined  period 
and  the  first  receipt  of  said  inflected  im- 
pulses. 

6.  Mechanism  for  measuring  distance 
5  comprising  a  sounder,  a  receiving  mecha- 
nism comprising  a  receiving  transmitter  and 
an  indicating  mechanism,  means  for  operat- 
ing the  sounder  and  means  adapted  to  oper- 
ate automatically  when  the  sounder  is  silent 

10  to  connect  the  receiving  transmitter  and  the 
indicating  mechanism. 

7.  Mechanism  for  measuring  distance 
comprising  a  sounder,  a  receiving  transmit- 
ter, an  indicating  mechanism,  means  for  op- 

15  erating  the  sounder  intermittently,  time 
measuring  means  operable  when  the  sounder 
is  silent  for  connecting  the  receiving  trans- 
mitter with  the  indicating  mechanism,  and 
sound   picking   up    means   operable    at    all 

20  times  when  the  soimder  is  silent  for  con- 
necting the  receiving  transmitter  with  the 
indicating  mechanism. 

8.  Mechanism  for  measuring  distance 
comprising   a    sounder,   a    receiving   trans- 

25  mitter,  an  indicating  mechanism,  means  for 
operating  the  sounder  intermittently,  time 
measuring  means  operable  momentarily 
when  the  sounder  is  silent  for  connecting  the 
receiving   transmitter   with   the   indicating 

30  mechanism,  and  sound  picking  up  means  op- 
erable at  all  times  Avhen  the  sounder  is  silent 
for  connecting  the  receiving  transmitter 
with  the  indicating  mechanism,  said  two  con- 
necting means  being  inoperable  sinmltane- 

3^   ously. 

9.  Mechanism  for  measuring  distance 
comprising  a  sounder,  means  for  operat- 
ing it,  a  receiving  mechanism  compinsing 
a  receiving  transmitter  and   an  indicating 

^^  mechanism,  a  broken  circuit  connecting 
said  receiving  transmitter  and  said  indi- 
cating mechanism,  a  series  of  brushes  and 
means  for  adjusting  their  position  to  close 
said  broken  circuit,   Avhereby   said  broken 

^^  circuit  may  be  closed  when  said  sounder 
is  silent  and  said  receiving  transmitter  is 
energized. 

10.  Mechanism  for  measuring  distance 
comprising  a  sounder,  means  for  operating 

^^  it,  a  receiving  transmitter  and  an  indicat- 
ing mechanism,  a  broken  circuit  connecting 
said  receiving  transmitter  and  said  indi- 
cating mechanism,  a  series  of  brushes,  and 
means  for  adjusting  their  position  to  close 

^^  said  broken  circuit,  Avhereby  said  circuit 
may  be  closed  when  said  sounder  is  silent 
and  said  receiving  transmitter  is  energized, 
and  means  whereby  the  adjusted  position 
of  said  brushes  may  be  measured. 

®^  11.  In  a  device  of  the  kind  described,  an 
electromagnetic  mechanism  operable  both 
to  produce  and  receive  impulses,  means  for 
energizing  said  mechanism  to  produce  im- 
pulses, and  means  operable  when  said  im- 

®^  pulse-producing  mechanism   is   inoperative 


to-  enable   said  mechanism   to  receive  im- 
pulses. 

12.  In  a  device  of  the  kind  described,  a 
sounder  and  a  receiving  transmitter,  means 
for  energizing  said  sounder  comprising  a  ^q 
source  of  electricity,  a  rotary  wheel  of  in- 
sulating material  having  a  contact  thereon, 
brushes  engaging  said  wheel  and  periodi- 
cally engaging  said  contact,  connections  be- 
tween said  brushes,  said  source  of  electricity  yg 
and  said  sounder,  an  indicator,  and  connec- 
tions between  said  receiving  transmitter 
and  said  indicator  operable  only  when  said 
sounder  is  silent. 

13.  In  a  device  of  the  kind  described,  a  gg 
sounder  and  a  receiving  transmitter,  means 
for  energizing  said   sounder  comprising   a 
source  of  electricity,  a  rotary  Avheel  of  in- 

•sulating  material  having  a  contact  thereon, 
brushes  adapted  to  engage  said  contact,  con-  35 
nections  between  said  brushes,  said  source 
of  electricity  and  said  sounder,  an  indicator, 
a  second  set  of  brushes  also  adapted  to  en- 
gage said  contact,  and  connections  between 
said  second  set  of  brushes  and  said  tele-  q^ 
phone  receiver  comprising  an  automatic  cir- 
cuit breaker  adapted  to  break  said  circuit 
when  said  sounder  is-  energized. 

14.  In  a  device  of  the  kind  described,  a 
sounder  and  a  receiving  transmitter,  means  95 
for  energizing  said  sounder  comprising  a 
direct  current  source  of  electricity,  a  rotary 
wheel  of  insulating  material  having  a  con- 
tact thereon,  brushes  adapted  to  engage  said 
contact,  connections  between  said  brushes,  100 
said  source  of  electricity  and  said  sounder, 

an  indicator,  a  commutator  having  a  con- 
tact thereon,  adjustable  brushes  adapted  to 
engage  said  contact  when  said  sounder  is 
silent,  and  connections  between  said  adjust-  io5 
able  brushes,  said  receiving  transmitter  and 
said  indicator  whereby  upon  the  proper  ad- 
justment of  said  adjustable  brushes  with 
relation  to  said  contact  said  receiving  trans- 
mitter may  operate  said  indicator.  no 

15.  In  a  device  of  the  kind  described,  a 
sounder  and  a  receiving  transmitter,  means 
for  energizing  said  sounder  comprising  a 
source  of  electricity,  a  rotary  wheel  of  in- 
sulating material  having  a  contact  thereon,  ji5 
brushes  adapted  to  engage  said  contact,  con- 
nections between  said  brushes,  said  source 

of  electricity  and  said  sounder,  a  telephone 
receiver,  a  commutator  haying  a  contact 
thereon,  adjustable  brushes  adapted  to  en-  120 
gage  said  contact  when  said  sounder  is 
silent,  and  connections  between  said  adjust- 
able brushes,  said  receiving  transmitter 
and  said  telephone  receiver  whereby  upon 
the  proper  adjustment  of  said  adjustable  125 
brushes  with  relation  to  said  contact  said 
receiving  transmitter  may  operate  said  tele- 
phone receiver,  and  means  for  measuring 
the  position  of  said  brushes. 

16.  In  a  device  of  the  kind  described,  a  130 
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sounder,  and  means  for  energizing  it  com- 
prising a  source  of  electricity,  means  for 
rendering  said  'sounder  silent,  a  receiving 
transmitter  and  means  operable  when  said 
5  sounder  is  silent  to  receive  vibrations  from 
said  receiving  transmitter. 

17.  A  device  for  measuring  distance  com- 
prising an  electrically  energized  sounder 
having  a  diaphragm  and  means  for  bring- 

10  ing  the  diaphragm  to  rest  coincidentally 
with  the  breaking  of  the  sounder  circuit 
consisting  of  a  resistance  connecting  the 
terminals  of  the  sounder. 

18.  As  a  means  for  measuring  distance, 
15  a  receiving  transmitter,  and  an  electrically- 
energized  sounder  having  a  diaphragm,  and 
means  for  damping  the  diaphragm  coinci- 
dentally with  the  deenergizing  of  said 
sounder  whereby  the  receiving  transmitter 

20  will  be  energized  by  the  echo  only,  said 
means  consisting  of  a  resistance  connecting 
the  terminals  of  said  sounder. 

19.  The  method  of  measuring  distance 
which  consists  in,  first,  rendering  irrespon- 

25  sive  the  sound  receiving  mechanism,  second, 
varying  the  current  in  an  electric  circuit 
simultaneously  with  the  production  of  the 
sound  to  be  inflected,  thirdly,  stopping  the 


variation    of    the    current    flow,    fourthly, 
damping     the     sending     mechanism,     and  30 
fifthly,  rendering  the  receiving  mechanism 
responsive. 

20.  The  method  of  measuring  distance 
which  consists  in  causing  the  production  of 
sound  by  varying  the  current  in  an  electric  35 
circuit,  then  ceasing  the  current  flow  and 
simultaneousl.y  damping  the  sound  producer 
and  rendering  a  receiving  mechanism  re- 
sponsive. 

21.  That  method  of  measuring  distance  40 
which  consists  in  varying  the  current  in 
an  electromagnetic  mechanism,  causing  the 
forces  so  produced  to  act  directly  and  posi- 
tively upon  a  diaphragm  thereby  setting  the 
diaphragm  in  motion  and  setting  up  sound  45 
vibrations,  directing  said  sound  vibrations 
against  an  objective  thereby  inflecting  the 


vibrations, 


said   inflected   vibra- 


tions and  measuring  the  elapsed  time  be- 
tween the  setting  up  of  the  vibrations  and 
their  reception. 

REGINALD  A.  FESSENDEN. 

Witnesses : 

George  O.  G.  Coale, 
M.  E.  Flaheett. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Rot  A.  Dunbar,  a 
citizen  of  the  United  States,  residing  at 
Evans  City,  in  the  county  of  Bntler  and 
5  State  of  Pennsylvania,  have  invented  cer- 
tain new  and  useful  Improvements  in  Phono- 
graphs, of  which  the  folloAving  is  a  specifi- 
cation. 

This  invention  relates  to  phonographs  and 
10  has  for  its  object  to  provide  a  machine  of 
such  type,  in  a  manner  as  hereinafter  set 
forth,  whereby  its  solid  arm  is  employed  for 
transferring  vibration  from  the  needle  to  an 
element  connected  with  the  reproducer  disk 
15  for  the  purpose  of  vibrating  the  latter  to 
create  sound  waves. 

Further  objects  of  the  invention  relate  to 
the  providing  of  a  phonograph  which  is 
simple  in  its  construction  and  arrangement, 
20  strong,  durable,  efficient  in  its  use,  and  inex- 
pensive. 

With  the  foregoing  and  other  objects  in 
view  the  invention  consists  of  the  novel  con- 
struction, combination  and  arrangement  of 
25  parts,  as  hereinafter  more  specifically  de- 
scribed and  illustrated  in  the  accompanying 
drawings,  wherein  is  shown  an  embodiment 
of  the  invention,  but  it  is  to  be  understood 
that  changes,  variations  and  modifications 
30  can  be  resorted  to  which  come  within  the 
scope  of  the  claims  hereunto  appended. 

In  the  drawings  wherein  like  reference 
characters  denote  corresponding  parts 
throughout  the  several  views: — 
35  Figure  1  is  a  side  elevation,  broken  away, 
of  a  phonograph  in  accordance  with  this  in- 
vention. 

Fig.  2  is  a  detail  illustrating  the  needle. 
Fig.  3  is  a  sectional  elevation  illustrating 
40  an  element  of  the  machine. 

Fig.  4  is  a  detail  of  a  transferring  arm 
joint. 

Referring  to  the  drawings  in  detail  1  de- 
notes a  revolving  element  for  a  phonograph 
45  record  disk  and  which  is  mounted  upon  the 
top  of  the  base  2  of  the  machine  and  op- 
erated in  a  known  manner. 

Mounted  upon  the  base  2  is  a  tapering  sup- 
port 3,  having  openings  4  for  the  passage  of 
50  securing  devices  for  connecting  said  support 
with  the  base  2.    The  support  3  has  a  cen- 
trally disposed  stepped  opening  and  that 


portion  of  larger  diameter,  which  is  the 
lower  part  of  the  opening,  is  indicated  at 
5.  The  upper  part  of  the  opening,  which  is  55 
indicated  at  6,  is  the  portion  of  smaller  di- 
ameter and  the  intermediate  part  of  said 
opening  is  indicated  at  7,  and  which  is  of 
greater  diameter  than  the  upper  portion  6, 
but  of  less  diameter  than  the  lower  portion  60 
5.  By  providing  the  opening  with  three  dif- 
ferent diameters,  the  wall  of  said  opening 
is  formed  with  shoulders  8,  9. 

Arranged  within  the  lower  portion  5  of 
the  opening  in  the  support  3,  is  a  pair  of  65 
washers  10,  11,  which  are  superposed  with 
respect  to  each  other,  and  the  washers  11 
have  securing  devices  12  extending  there- 
through, and  in  the  support  3  whereby  said 
washer  11  is  fixedly  maintained  in  position.  70 

Interposed  between  the  washer  10  and 
shoulder  9  is  a  supporting  member  13  for  a 
reproducer  disk  l4  which  is  preferably  con- 
structed of  mica  and  said  disk  14  is  spaced 
from  the  shoulder  9,  as  well  as  the  washer  75 
10,  and  extends  across  the  openings  in  the 
support  3. 

Depending  from  the  shoulder  8  are  a  plu- 
rality of  hangers  15  upon  which  is  loosely 
mounted  the  flange  16  of  a  reciprocatory  80 
sleeve  17,  the  latter  extending  up  through 
the  upper  portion  6  of  the  opening  and  of  . 
such  diameter  with  respect  to  the  diameter  of 
said  portion  whereby  said  sleeve  17  will  be 
slightly  spaced  from  the  wall  thereof.    The  85 
sleeve  17  is  connected  with  the  disk  14,  by  a 
curved  controlling  arm  18,  which  is  fixed,  as 
at  19,  to  the  disk  14,  and  as  19*  to  the  sleeve 
17.    The  reciprocatory  motion  of  the  sleeve 
17  will  be  conducted  by  the  arm  18  to  the  90 
disk  14  causing  the  latter  to  vibrate  and 
create  sound  waves. 

The  reference  character  20  denotes  a  harp, 
having  a  stem  21  depending  therefrom  and 
which  projects  through  the  sleeve  17.  Pivot-  95 
ally  mounted  by  the  pivot  pin  22,  which  is 
carried  by  the  harp  20,  is  the  rear  end  of  a 
solid  transferring  arm  23,  which  has  its  for- 
ward end  bent  downward  as  at  24,  and  has 
detachably  connected  therewith,  by  the  set  100 
screw  25,  a  needle  26,  the  latter  being 
adapted  to  travel  in  the  record  disk  2.  The 
arm  23  is  preferably  constructed  of  light  ma- 
terial, such  as  wood,  or  aluminum,  and  when 
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constructed  of  such  material  a  bow-shaped 
spring  27  is  employed,  which  is  connected 
at  its  upper  end,  as  at  28,  to  the  rear  oi:  the 
top  edge  of  the  arm  23,  and  at  its  lower  end 
5  is  connected  as  at  29,  within  the  yoke,  to  the 
base  thereof.  The  arm  23  may  be  con- 
structed of  solid  steel  or  brass  and  when  such 
material  is  employed  the  spring  27  is  dis- 
pensed with. 
10  The  arm  23  is  adapted  to  transfer  the 
vibratory  motion  of  the  needle  26  to  the 
stem  21  and  the  movement  of  the  stem  21, 
is  transferred  to  the  sleeve  17,  causing  the 
same  to  reciprocate,  and  as  the  sleeve  17  is 
15  connected  with  the  disk  14,  by  the  arm  18 
the  latter  will  transfer  the  motion  of  the 
sleeve  17  to  the  disk  14,  causing  the  latter 
to  vibrate. 

The  manner  of  setting  up  the  yoke  and 
20  stem  Avith  respect  to  the  sleeve  17,  will  per- 
mit of  the  yoke  swinging  with  respect  to  the 
sleeve  17,  and  as  the  arm  23  is  pivotally  con- 
nected with  the  yoke,  it  is  obvious  that  the 
connection  between  the  sleeve  17  and  the  arm 
25  will  permit  of  the  arm  swinging  not  only 
upon  a  horizontal  pivot  but  also  a  vertical 
pivot. 

The  heads  30  of  the  hangers  15   arrest 
downward  movement  of  the  sleeve  17. 
30       Attached  to  the  washers  11  is  a  horn  31*. 
Loosely  mounted  upon  the  hangers  15,  be- 
tween the  flange  16  of  the  member  17  and 
the  shoulder  8  are  springs  31  which  prevent 
the  flange  16  contacting  with  the  shoulder 
35   8  and  which  furthermore  tend  to  assist  in 
the  reciprocatory  movement  of  the  sleeve  17. 
The  coil  springs  31  and  the  hangers  15 
cause  the  supporting  member  17  to  vibrate 
while  the  disk  14  is  held  rigid  in  the  support 
40  3.     The  pivot  pin  22  constitutes  a  friction 
joint  and  does  not  cause  a  loss  of  the  vibra- 
tion, but  the  joint  is  held  closed  until  the 
vibrations  reach  the  mica  disk.     The  springs 
around  the  hangers,  are  what  may  be  termed, 
45  the  only  open  joint  and  permit  the  inner 
section  to  vibrate  while  the  mica  disk  is  held 
in  position.     The  disk  14  is  held  in  position 
■  by  the  washers  10-;  11,  arranged  on  each  side 
thereof,  and  by  such  an  arrangement  the 
50  full  vibration  from  the  needle  to  the  disk 
is  obtained. 
What  I  claim  is:— 

1.  A  phonograph  comprising  a  reciproca- 
tory sleeve,  a  solid  arm  transferring  vibra- 
55  tion  from  a  phonograph  needle  to  said  sleeve, 
means  to  provide  a  horizontal  and  vertical 
pivotal  connection  between  said  arm  and 
said  sleeve,  a  reproducer  disk,  and  an  arm 
connecting  the  sleeve  to  said  disk. 
60  2.  A  phonograph  comprising  a  reciproca- 
tory sleeve,  a  solid  arm  transferring  vibra- 
tion from  a  phonograph  needle  to  said  sleeve, 
means  to  provide  a  horizontal  and  vertical 
pivotal  connection  between  said  arm  and  said 


sleeve,  a  reproducer  disk,  an  arm  connecting  65 
the  slee\e  to  said  disk,  and  a  spring  having 
one  end  attached  to  said  connection  and  its 
other  end  to  the  rear  end  of  said  trans- 
ferring arm. 

3.  A  phonograph  comprising  a  reciproca-  70 
tory  flanged  sleeve,  a  support  having  said 
sleeve  arranged  therein,  an  arm  transferring 
vibrations  from  a  phonograph  needle  to  said 
sleeve,  means  to  provide  a  horizontal  and  a 
vertically   disposed  pivotal   connection  be-  75 
tween  said  arm  and  said  sleeve,  a  reproducer 
disk  mounted  in   said   support  below   the 
sleeve,  an  arm  connecting  said  sleeve  to  said 
disk,  hangers  fixed  within  said  support  and 
extending  through  the  flange  of  the  sleeve,  80 
and  springs  loosely  mounted  on  the  hangers 
and  engaging  the  upper  face  of  the  flange. 

4.  A  phonograph  comprising  a  reproducer 
disk,  a  solid  arm  for  transferring  vibrations 
from  the  phonograph  needle,  a  connection  85 
between  said  arm  and  said  disk  whereby  the 
vibrations  transferred  by  the  arm  are  con- 
ducted to  said  disk  to  create  sound  waves, 
said  connection  including  a  flanged  sleeve 
mounted  on  hangers  and  springs  carried  by  ^^ 
the  hangers  and  bearing  against  the  upper 
face  of  the  flange  of  the  sleeve  and  a  bow- 
shaped  spring  having  one  end  attached  to 
saicl  connection  and  its  other  end  secured  to 
the  rear  end  of  said  arm.  ^^ 

5.  A  phonograph  comprising  a  reproducer 
disk,  a  solid  arm  for  transferring  vibrations 
from  the  phonograph  needle,  a  connection 
between  said  arm  and  said  disk  whereby  the 
vibrations  transferred  by  the  arm  are  con-  -'■^^ 
ducted  to  said  disk  to  create  sound  waves, 
and  a  support  for  said  connection  and  disk, 
said  connection  including  hangers  secured  to 
and  depending  within  the  support,  a  flanged 
sleeve  slidably  mounted  on  said  hangers,  and  ^^^ 
springs  loosely  mounted  on  the  hangers  and 
engaging  the  upper  face  of  the  flange  of  the 
sleeve. 

6.  A  phonograph  comprising  a  reproducer 
disk,  a  solid  arm  for  transferring  vibrations  ^^'^ 
from  the  phonograph  needle,  a  connection 
between  said  arm  and  said  disk  whereby  the 
vibrations  transferred  by  the  arm  are  con- 
ducted to  said  disk  to  create  sound  waves, 

a  bow^-shaped  spring  having  one  end  at-  ^^^ 
tached  to  said  connection  and  its  other  end 
secured  to  the  rear  end  of  said  arm,  and  a 
support  for  said  connection  and  disk,  said 
connection  including  hangers  arranged  with- 
in the  support,  a  flanged  sleeve  slidably  ^^^ 
mounted  upon  said  hangers  and  spi"ings  sur- 
rounding the  hangers  and  engaging  the  up- 
per face  of  the  flange  of  the  sleeve. 

7.  A  phonograph  comprising  a  reciproca- 
tory flanged  sleeve,  a  support  having  said  -^^^ 
sleeve  arranged  therein,  an  arm  transferring 
vibrations  from  a  phonograph  needle  to  said 
sleeve,  means  to  provide  a  horizontal  and  a 
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vertically  disposed  pivotal  connection  be- 
tween said  arm  and  said  sleeve,  a  reproducer 
disk  mounted  in  said  support  below  the 
sleeve,  an  arm  connecting  said  sleeve  to  said 
disk,  hangers  fixed  within  said  support  and 
extending  through  the  flange  of  the  sleeve, 
and  springs  loosely  mounted  on  the  hangers 
and  engaging  the  upper  face  of  the  flange, 
and  a  spring  having  one  end  attached  to 


said  connection  and  its  other  end  to  the  rear 
end  of  said  transferring  arm. 

In  testimony  whereof  I  affix  my  signature 
in  the  presence  of  two  witnesses. 

EOY  A.  DUNBAE. 

Witnesses : 

E.  B.  Evans, 
Rat  Elliott. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Eugene  F.  McDon- 
ald, Jr.,  a  citizen  of  the  United  States,  re- 
siding at  Chicago,  in  the  county  of  Cook  and 
5  State  of  Illinois,  have  invented  certain  new 
and  useful  Improvements  in  Phonogi-aphic 
Attochments,  of  which  the  following  is  a 
specification. 

The  attachment  of  this  invention  is  de- 

10  signed  to  act  as  an  adjustable  stop  member 
for  limiting  the  outward  throw  of  the  tone 
arm  of  a  phonograph,  and  for  imparting  a 
slight  inward  thrust  thereto  sufficient,  when 
the  disk  record  is  in  ])osition  and  rotating, 

15  to  throw  the  needle  into  engagement  with 
the  beginning  of  the  record  line. 

In  the  operation  of  phonographs,  diffi- 
cult}' and  inconvenience  is  often  experienced 
in  setting  the  instrument  in  operation,  which 

20  is  due,  on  the  one  hand,  to  the  tendency  of 
the  needle  to  fall  down  outside  of  the  record 
and  grind  against  the  edge  thereof  before  it 
is  finally  positioned  on  the  surface  of  the 
disk;  and  when  ])roperly  positioned  on  the 

25  surface,  it  often  becomes  necessary  to  man- 
ually move  the  needle  inwardly  in  order  to 
bring  it  into  engagement  with  the  beginning 
of  the  record  line. 

The   present   invention   provides   an   ad- 

30  justable  stop  for  limiting  the  outward  swing 
of  the  tone  arm,  which  is  made  adjustable  in 
order  to  accommodate  the  device  to  records 
of  different  diameters.  The  device,  further- 
more,  embodies   a   spring-pressed   member 

35  for  inwardly  thrusting  the  arm  when  the 
needle  is  positioned  on  the  surface  of  the 
record,  but  with  such  a  slight  spring  action 
that  no  transverse  movemenjt  across  the 
record  will  be  occasioned  imtil  the  record  is 

40  rotated,  the  weight  of  the  needle  resting  on 
a  stationary  record  being  sufficient  to  pre- 
vent movement  under  the  impetus  of  the 
spring. 

In  the  drawings: 

45  Figure  1  is  a  perspective  view  of  the  tone 
arm,  turntable,  and  associated  parts  of  a 
Victor  phonograph,  shown  by  way  of  illus- 
tration, together  with  the  device  of  the  pres- 
ent invention: 

50  Fig.  2  is  a  side  view  partly  in  section  of 
the  device  adjusted  for  use  in  connection 
with  a  ten  inch  record  and  in  its  inwardly 
projected  position  ; 


Fig.  3  is  a  similar  view  showing  the  device 
adjustable  for  a  twelve  inch  record  and  in  55 
its  outwardly  projected  position; 

Fig.  -4  is  a  section  taken  on  line  4 — i  of 
Fig.  2,  looking  in  the  direction  of  the 
arroAV ; 

Fig.  5  is  a  sectional  view  taken  on  the  GO 
line  6 — 5  of  Fig.  3,  looking  in  the  direction 
of  the  arrow ; 

Fig.  6  is  a  slight  modification  with  addi- 
tional stop  devices  provided  for  use  in  con- 
nection with  the  smaller  size  records;  65 

Fig.  7  is  a  perspective  view  similar  to 
Fig.  1,  showing  a  modified  form  of  mount- 
ing for  the  device ;  and 

Fig.  8  is  a  modification  of  the  device  of 
Fig.  1.  70 

In  the  drawings,  the  device  is  shown  as 
applied  to  a  phonogTaph  having  a  tone  arm 
9  of  ordinary  form,  and  mounted  to  swivel 
within  a  socket  10  screwed  or  otherwise  se- 
cured to  the  top  of  the  phonograph  casing.  75 
The  arm  9  carries  the  usual  sound  box  11 
which  swivels  up  and  down  Avithin  a  bearing 
12  on  the  free  end  of  the  tone  arm,  which  is 
a  standard  mode  of  construction.  The  arm 
is  further  supported  in  its  in  and  out  swivel  80 
movements  by  means  of  a  standard  13 
which  springs  from  the  socket  10,  and  car- 
ries at  its  upper  end  a  pin  li  which  enters 
a  bearing  15  located  on  the  bend  of  the  tone 
arm.  The  sound  box  carries  the  usual  needle  85 
socket  16  which  receives  the  end  of  a  needle 
17,  which  latter  bears  downwardly  on  the 
surface  of  the  disk  record  18  carried  by  the 
turntable  19  in  the  usual  manner. 

In  the  above  arrangement,  the  working  90 
parts  serve  merely  for  purposes  of  illustra- 
tion, being  those  which  are  employed  in  the 
Victor  phonogi'aph,  although  the  present 
invention  is  adapted  for  use  with  any  make 
of  phonograph  employing  parts  correspond-  95 
ing  in  the  main  with  those  previously  de- 
scribed. 

The  attachment  of  the  present  invention, 
in  the  form  shown  in  Fig.  1,  employs  a  base 
standard  20  preferably  made  of  sheet  metal  100 
and  bent  to  afford  two  side  leaves  21  con- 
nected at  the  bend  or  angle  22,  and  spread 
at  their  lower  ends  23 — 23  to  afford  a  base 
for  attachment  to  the  top  of  the  phonograph 
casing.  The  standard  affords  a  mounting  105 
for  a  rocking  stop  member  24  which  is  like- 
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wise  formed  of  sheet  metal  to  form  side 
leaves  or  sections  25  connected  at  the  bend 
or  angle  26.  The  side  leaves  or  sections  of 
the  stop  member  at  its  lower  end  are  ex- 
5  tended  in  the  center  to  afford  pivot  ears  27 
which  are  struck  inwardly  to  contact  one 
another  and  to  lie  between  the  sections  or 
leaves  of  the  base  standard  20,  to  which  they 
are  pivoted  by  means  of  a  pivot  pin  28. 

10  The  leaves  or  sections  of  the  base  mem- 
ber and  stop  member  lie  in  the  same  plane, 
and  the  meeting  edges  of  one  or  both  of 
the  members  are  cut  or  beveled  to  afford 
a  slight  clearance  between  the  edges,  so  that 

15  the  latter  will  not  lie  in  complete  edgewise 
contact  with  one  another,  but  will  rather 
allow  for  a  slight  rocking  movement  of  the 
stop  member  sufficient  to  permit  the  latter 
to  be  moved  from  the  initial  position  shown 

20  in  Fig.  3  inwardly  to  the  final  position 
shown  in  Fig.  2.  The  arrangement,  how- 
ever, is  one  which  affords  means  for  limit- 
ing the  movement  in  both  directions,  so 
that   only  enough  movement  will  be  per- 

25  mitted  to  swing  the  tone  arm  inwardly  to 
the  degree  necessary  to  insure  engagement 
of  the  needle  with  the  record  line.  Since 
the  blank  marginal  space  on  different  rec- 
ords is  variable,  it  is  necessary  that  the  de- 

30  gTee  of  movement  afforded  to  the  rocking 
stop  member  be  sufficient  to  swing  the  arm 
over  a  record  having  a  maximum  width  of 
marginal  blank. 

The  forward  ends  of  the  leaves  or  sections 

35  of  the  rocking  stop  member  are  outwardly 
bent  or  spread  to  afford  contact  flanges  29 
adapted  to  bear  against  the  side  of  the  tone 
arm.  It  is  desirable  to  give  to  these  con- 
tact flanges  a  sufficient  vertical  dimension 

40  to  accommodate  the  device  to  variations  in 
the  height  of  the  tone  arm  above  the  floor 
surface  of  the  phonographic  casing. 

In  order  to  impart  the  inward  thrust  to 
the  rocking  stop  member  sufficient  to  move 

45  the  needle  across  the  rotating  surface  of 
the  disk,  a  coil  spring  30  is  provided,  one 
end  of  which  is  hooked  into  the  base  stand- 
ard, and  the  other  end  into  the  rocldng  stop 
member,  which  arrangement  wnll  impart  a 

■50  limited  inward  thrust  to  the  stop  member 
and  thus  tend  to  swing  the  tone  arm  in 
toward  the  center.  The  amount  of  move- 
ment allowed  to  the  rocking  stop  member 
need  be  very  slight,  since  the  stop  may  be 

^5  located  at  such  a  position  with  respect  to 
the  pivotal  center  of  the  arm  that  the  slight 
rocking  movement  Avill  be  sufficiently  ac- 
centuated at  the  end  of  the  arm  to  move  the 
needle  to  the  desired  degree. 

■^^  The  above  description  applies  to  a  rock- 
ing stop  member  designed  only  for  use  in 
connection  with  records  of  a  single  size,  but 
in  Older  to  adapt  the  device  for  use  with 
records  of  varying  size,  one  or  more  exten- 

^'^  si  on  stops  are  jorovided.    Figs.  2,  3,  and  4 


illustrate  the  use  of  a  single  one  of  siach 
extensions  31  which  is  carried  between  the 
leaves  or  halves  of  the  rocking  stop  member, 
and  is  mounted  to  swing  upon  a  pivot  32 
located  at  or  near  the  bend  of  the  rocking  70 
stop  member,  which  pivot  permits  the  stop 
extension  to  be  moved  from  the  projecting 
or  active  position  shown  in  Fig.  2  into  the 
non-active  or  vertical  position  shown  in 
Fig  3,  and  in  order  to  limit  the  retracted  75 
movement  of  the  extension,  the  halves  or 
leaves  of  the  rocking  stop  member  are  in- 
wardly struck  at  the  proper  point  to  afford 
stop  lugs  33  against  which  the  lower  edge 
of  the  extension  is  adapted  to  strike  when  80 
the  limit  of  movement  is  reached.  The 
movement  in  the  opposite  direction  is  lim- 
ited by  contact  of  the  rear  end  of  the  ex- 
tension member  with  the  connecting  bend 
or  angle  26  of  the  rocking  stop  member.  85 

The  above  is  a  simple  and  convenient  ar- 
rangement for  the  stops,  although  cross  pins 
or  the  like  might  be  employed  for  a  similar 
purpose.  As  shown  in  Figs.  2,  3,  and  4,  the 
extension  ■  of  these  figures  is  f orrned  from  90 
a  double  thickness  of  metal,  the  sections  be- 
ing folded  and  pressed  together  into  contact 
with  one  another.  This  arrangement  per- 
mits the  end  j)ortion  of  the  two  sections  to 
be  oppositely  bent  to  afford  companion  stop  95 
flanges  34,  although  a  single  thiclmess  of 
metal  might  be  employed  and  a  single  stop 
flange  provided  Avithout  altering  the  char- 
acter of  the  device  in  any  material  degree. 
Such  a  construction  is  shown  in  Fig.  6,  in  100 
Avhich  thi-ee  extension  stop  members  35,  36, 
and  37,  respectively,  are  employed,  each  of 
which  is  provided  with  but  a  single  stop 
flange  extending  in  one  direction  only,  and 
this  construction  may  be  employed  where  105 
it  is  desired  to  adapt  the  device  for  use  in 
connection  with  the  small  six  and  eight  inch 
records  now  being  manufactured  and  sold 
extensively. 

Fig.   7    shows   a    slight   modification   in  110 
which    the   movable    parts   heretofore    de- 
scribed are  mounted  upon  a  bracket  arm  38 
which  is  connected  with  and  outwardly  pro- 
jects from  the  standard  13;   and  this  ar- 
rangement may  be  considered  more  desir-  115 
able    where    the    phonograph    is    initially 
equipped  with  the  device  of  the  present  in- 
vention, and  where  it  is  not  deemed  desir- 
able to  mar  the  woodwork  of  the  case  by 
the   screw-holes   required   in   attaching  the  120 
device  in  the  manner  shown  in  Fig.  1. 

In  Fig.  8  is  $hown  a  slight  rearrangement 
of  the  operating  parts,  although  the  general 
arrangement  and  mode  of  operation  is  quite 
similar.  In  Fig.  8  a  stop  member  39  is  made  12 S 
rigid,  although  quite  similar  in  shape  and 
general  arrangement  to  the  articulated  mem- 
ber })reviously  described.  The  rigid  member 
39  is  provided  at  its  inner  end  with  stop 
flanges  40  similar  to  those  heretofore  de-  130 
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scribed,  and  one  or  more  extension  stops  41 
may  be  employed  which  are  pivoted  to  the 
pivot  pin  42  in  a  manner  identical  with  that 
previously  described.  In  fact  the  construc- 
5  tion  and  arrangement  of  the  stop  device  of 
Fig.  8  is  precisely  similar  to  that  which 
would  result  if  the  joint  of  Figs.  1  to  6  were 
eliminated.  In  order,  however,  to  afford  the 
necessary  spring  action  to  insure  contact  of 

10  the  needle  with  the  record  line,  the  tone-arm 
is  provided  with  a  clamping  ring  43  which 
carries  a  hinged  contact  arm  44  which  is  con- 
tacted by  a  spring  45,  the  arrangement  being 
one  which  serves  to  afford  a  thrust  against 

15  the  rigid  stop  member,  and  thereby  tend  to 
move  the  tone  arm  and  needle  across  the  sur- 
face of  the  disk  when  rotating. 

In  use  the  device  of  either  of  the  forms 
described  will  be  so  located  and  positioned 

20  with  respect  to  the  tone  arm  that  it  will 
permit  the  needle  to  be  dropped  clown  onto 
the  surface  of  the  disk  near  the  extreme 
edge  thereof,  but  the  parts  are  so  arranged 
and  proportioned  as  to  prevent  the  arm  from 

25  being  swung  outward  sufficiently  to  drop 
the  needle  doAvn  past  the  edge  of  the  disk, 
the  device  affording  a  stop  which  insures 
contact  with  the  surface  of  the  disk.  There- 
after when  the  operator  releases  the  arm,  the 

30  slight  spring  action  afforded  Avill  serve  to 
move  the  needle  sufficiently  to  engage  the 
beginning  of  the  record  line.  Where  records 
of  different  sizes  are  emploj^ed,  the  extension 
stops  can  be  u_sed  and  instantly  adjusted  to 

35  meet  the  changed  conditions,  so  that  the  in- 
strument can  be  operated  without  the  trouble 
and  annoyance  which  is  frequentty  expe- 
rienced in  the  effort  to  properly  adjust  the 
needle  to  the  surface  of  the  record.    This  is 

^^  particularly  noticeable  where  insufficient 
light  is  afforded  to  enable  the  operator  to 
clearly  ascertain  the  position  of  the  needle. 
In  the  present  case,  however,  accidental  dis- 
placement of  the  needle  is  prevented  and 

■^^  immediate  contact  with  the  beginning  of  the 

record  line  is  insured,  irrespective  of  the 

width  of  the  blank  marginal  space  which 

varies  considerably  in  different  records. 

Although  the  device  has  been  described 

^"  with  considerable  particularity  as  to  detail, 
it  is  obvious  that  the  device  need  not  be 
made  of  sheet  metal  in  precisely  the  way  de- 
scribed, and  various  modifications  in  struc- 
ture and  detail  may  be  made  Avithout  depart- 
ing from  the  spirit  of  the  invention. 
I  claim: 

1.  In  combination  with  a  swinging  tone 
arm,  needle  and  associated  parts  of  a  phono- 
graph, a  main  stop  device  adapted  to  limit 
the  outward  swing  of  the  arm  to  insure  con- 
tact with  the  record  surface,  and  an  exten- 
sion stop  pivoted  to  the  main  stop  device 
and  adapted  when  moved  to  projected  posi- 
tion to  lie  in  acting  relation  with  the  tone 
arm  and  adapted  to  be  swung  at  will  on  its 


pivot  to  retracted  position  to  expose  the 
main  stop  deAice  to  co-act  Avith  the  tone  arm, 
substantially  as  described. 

2.  In  combination  with  a  swinging  tone 
arm,  a  needle,  and  associated  parts  of  a  70 
phonograph,  a  stop  device  pivoted  in  posi- 
tion to  swing  toward  and  from  the  record 
and  restricted  in  its  outward  movement  to 
limit  the  outAvard  swing  of  the  arm  to  insure 
contact  of  the  needle  with  the  record  sur-  75 
face,  and  a  spring  for  normally  holding  the 
stop  device  in  its  inward  position  for  in- 
wardly thrusting  the  tone  arm  to  insure  en- 
gagement of  the  needle  Avith  the  beginning 

of  the  record  line,  substantially  as  described,  go 

3.  In  combination  with  a  sAvinging  tone 
arm,  a  needle,  and  associated  parts  of  a  pho- 
nograph, a  stop  device  pivoted  on  a  horizon- 
tal piA^ot  in  position  to  swing  toAvard  and 
from  the  record  and  restricted  in  its  out-  85 
ward  movement  to  limit  the  outward  swing 

of  the  arm  to  insure  contact  of  the  needle 
with  the  record  surface,  a  spring  for  nor- 
mally holding  the  stop  device  in  its  inA?ard 
position  for  inwardly  thrusting  the  tone  arm  90 
to  insure  engagement  of  the  needle  Avith  the 
beginning  of  the  record  line,  and  an  exten- 
sion stop  connected  to  the  stop  device  and 
movable  into  projected  or  retracted  posi- 
tions, and  adapting  the  device  for  use  Avith  95 
records  of  different  sizes,  substantially  as 
described. 

4.  In  combination  with  a  swinging  tone 
arm,  needle,  and  associated  parts  of  a  phono- 
graph, a  pivoted  stop  device  adapted  to  limit  100 
the  outward  swing  of  the  arm  to  insure  con- 
tact of  the  needle  with  the  record  surface,  a 
spring  for  imparting  an  inward  movement 

to  the  stop  device  for  inwardly  thrusting 
the  tone  arm  to  insure  engagement  of  the  105 
needle  with  the  beginning  of  the  record  line, 
and  an  extension  stop  pivoted  to  the  stop  de- 
vice and  adapted  to  be  moved  at  Avill  into 
projected  or  retracted  position,  and  adapt- 
ing the  device  for  use  with  records  of  dif-  110 
ferent  sizes,  substantially  as  described. 

5.  In  combination  with  a  swinging  tone 
arm,  needle,  and  associated  parts  of  a  pho- 
nograph, a  stop  device  consisting  of  a  base 
supporting  member,  a  rocking  stop  pivoted  115 
to  the  base  member  and  adapted  to  bear 
against  the  tone  arm  and  to  limit  the  out- 
Avard  movement  of  the  arm,  and  a  spring  for 
inwardly  rocking  the  stop  member  to  insure 
contact  of  the  needle  with  the  beginning  of  120 
the  record  line,  substantially  as  described. 

6.  In  combination  with  a  swinging  tone 
arm,  needle,  and  associated  parts  of  a  phono- 
graph, a  stop  device  consisting  of  a  base 
supporting  member,  a  rocking  stop  pivoted  125 
to  the  base  member  and  adapted  to  bear 
against  the  tone  arm  and  to  limit  the  out- 
Avard  movement  of  the  arm,  and  a  spring  for 
inwardly  rocking  the  stop  member  to  in- 
sure contact  of  the  needle  with  the  beginning  130 
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of  the  record  line,  the  spring  having  suffi- 
cient tension  only  to  rock  the  stop  when  the 
needle  is  in  contact  with  a  rotating  record, 
substantially  as  described. 
5  7.  In  combination  with  a  swinging  tone 
arm,  needle,  and  associated  parts  of  a  pho- 
nograph, a  stop  device  consisting  of  a  base 
supporting  member,  a  rocking  stop  pivoted 
to  the  base  member  and  adapted  to  bear 

10  against  the  tone  arm  and  to  limit  the  out- 
ward movement  of  the  arm,  a  spring  for 
inwardly  rocking  the  stop  member  to  in- 
sure contact  of  the  needle  with  the  begin- 
ning of  the  record  line,  and  an  extension 

15  stop  connected  to  the  rocking  stop  and 
adapted  to  be  moved  at  will  into  and  out  of 
extended  position,  and  adapting  the  device 
for  use  with  records  of  different  sizes,  sub- 
stantially as  described. 

20  8.  In  combination  with  a  swinging  tone 
arm,  needle,  and  associated  parts  of  a  pho- 
nograph, a  stop  device  consisting  of  a  base 
supporting  member,  a  rocking  stop  pivoted 
to  the  base  member  and  adapted  to  bear 

^^  against  the  tone  arm  and  to  limit  the  out- 
ward movement  of  the  arm,  a  spring  for  in- 
wardly rocking  the  stop  member  to  insure 
contact  of  the  needle  with  the  beginning  of 
the  record  line,  and  an  extension  stop  piv- 
oted  to  the  rocking  stop  and  adaj)ted  to  be 
moved  at  will  into  and  out  of  extended  posi- 
tion, and  adapting  the  device  for  use  with 
records  of  different  sizes,  substantially  as 
described. 

9.  In  combination  with  a  swinging  tone 
arm,  needle,  and  associated  parts  of  a  phono- 
graph, a  stop  device  consisting  of  a  base  sup- 
porting member  formed  of  two  sections  or 


leaves  connected  together,  a  rocking  stop  of 
over-hanging  formation  consisting  of  two  40 
sections  or  leaves  connected  together,  and 
provided  with  pivot  ears  struck  inwardly 
and  pivoted  between  the  sections  of  the  base 
member,  the  adjoining  edges  of  the  two 
members  actiiig  to  limit  the  rocking  move-  45 
ment  of  the  stop  member  in  both  directions, 
and  a  spring  connecting  the  rocking  stop 
member  with  the  base  member  for  impart- 
ing an  inward  thrust  to  the  rocking  stop 
member,  substantially  as  described.  50 

10.  In  combination  with  a  swinging  tone 
arm,  needle,  and  associated  parts  of  a  pho- 
nograph, a  stop  device  consisting  of  a  base 
supx^orting  member  formed  of  two  sections 
or  leaves  connected  together,  a  rocking  stop  55 
of  over-hanging  formation  consisting  of  two 
sections  or  leaves  connected  together,  and 
provided  with  pivot  ears  struck  inwardly 
and  pivoted  between  the  sections  of  the  base 
member,  the  adjoining  edges  of  the  two  GO 
members  acting  to  limit  the  rocking  move- 
ment of  the  stop  member  in  both  directions, 
a  s^Dring  connecting  the  rocking  stop  mem- 
ber with  the  base  member  for  imparting  an 
inward  thrust  to  the  rocking  stop  member.  Go 
and  an  extension  stop  pivoted  between  the 
leaves  or  sections  of  the  rocking  stop  mem- 
ber and  adapted  to  be  moved  either  to  a  pro- 
jected or  retracted  position  to  adapt  the  de- 
vice for  use  with  records  of  different  sizes,  "^ 
substantially  as  described. 

EUGENE  F.  Mcdonald,  jr. 

Witnesses : 

Samuel  W.  Banning, 
Frances  M.  Frost. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  whom  it  may  concern: 

Be  it  kno>vn  that  I,  William  Gentkt 
SiiELTON,  a  citizen  of  the  United  States  of 
America,  residinc'  in  the  borough  of  Man- 
5  hattan,  city,  conntv,  find  State  of  New  York, 
have  invented  certain  new  and  useful  Im- 
]3roveinents  in  Automatic  Electric  Winders 
for  Spring-Motor^i,  of  Avhich  the  following 
is  a  specification. 

10  This  invention  relates  to  automatic  means 
for  controlling  the  current  of  an  electric 
motor,  particularly  when  connected  with  the 
winding  up  of  some  mechanism,  as  for 
instance,  with  the  winding  up  of  a  spring 

15  motor.  The  invention  is  peculiarly  useful 
in  connection  with  an  automatic  Avinder  for 
tlie  spring  motor  of  a  talking  machine,  and 
is  adapted  to  close  the  circuit  of  the' electric 
motor  upon  the  running  down  of  the  spring 

20  of  the  spring  motor  and  the  opening  of 
such  circuit  upon  the  winding  up  of  such 
spring  to  a  predetermined  tension. 

In  the  drawings  accompanying  this  appli- 
cation,— 

25  Figure  1  is  an  elevational  view  partly  in 
section  of  my  invention  shown  in  connec- 
tion with  certain  parts  of  a  talking  machine, 
the  parts  being  shown  in  the  closed  circuit 
position ; 

30       Fig.  2  is  a  similar  view  showing  the  parts 
in  the  position  assumed  when  the  spring  of 
the  spring  motor  is  wound  up  and  the  cir- 
cuit closed. 
Referring  to  the  drawings,  1  indicates  the 

35  table  of  a  talking  machine,  to  the  underside 
of  which  table  is  fastened  the  bed  plate  2  of 
a  spring  motor.  For  the  purposes  of  illus- 
tration, the  motor  and  associated  parts  are 
shown  as  of  a  well  known  commercial  type. 

40  The  winding  shaft  of  the  spring  motor  is 
indicated  by  the  reference  character  3.  A 
talldng  machine  turntable  4  is  illustrated 
upon  a  spindle  5  having  thereon  a  worm  6 
meshing  with  a  worm  wheel  7  in  operative 

45  relation  with  the  spring  of  the  motor. 

In  the  operation  of  talking  machines,  it 
is  quite  desirable  that  the  spring  of  the  mo- 
tor be  kept  sufficiently  wound  up  to  rotate 
the  record  disk,  and  it  is  further  desirable 

^0  that  the  tension  of  the  spring  be  maintained 
between  certain  predetermined  limits  of 
tension,  and  that  the  spring  be  automati- 
cally wound  up  when  it  falls  below  a  pre- 
determined   minimum    less    than    that    at 

^^  which  the  spring  should  be  maintained.  It 
has  been  proposed  to  operate  talking  ma- 


cliines  by  means  of  electric  motors  for  cer- 
tain records.  However,  a  spring  motor  gives 
more  desirable  results.  My  improved  de- 
vice, made  the  subject  matter  of  this  appli-  60 
cation,  is  particularly  designed  for  auto- 
matically keeping  the  spring  at  the  desired 
tension.  To  accomplish  this  I'esult  I  pro- 
vide an  electric  motor  indicated  in  a  general 
way  by  the  reference  character  8.  The  frame  65 
of  the  motor  is  mounted  to  oscillate  upon 
the  winding  shaft  3,  which  shaft  is  shown 
having-  fast  upon  it  a  worm  wheel  9  mesh- 
ing with  a  worm  10,  formed  on  tlie  motor 
shaft  11.  The  organization  of  parts  is  such  70 
that  upon  the  current  circuit  of  the  motor 
being  closed,  the  rotary  part  of  the  motor 
will  rotate  the  shaft  il  and  by  means  of 
the  worm  10  and  worm  wheel  9  the  winding 
shaft  will  be  rotated  and  the  spring  thereby  75 
wound  up.  The  parts  are  so  adjusted  as  to 
weight  that  when  the  spring  of  the  spring 
motor  runs  down  sufficiently  to  reduce  the 
tension  a  predetermined  amount,  the  v^'eight 
of  the  motor  and  its  associated  parts  causes  80 
the  motor  to  assume  the  position  indicated 
in  Fig.  1.  When  the  winding  motor  winds 
up  the  spring  and  gives  it  a  certain  prede- 
termined amount  of  tension,  the  spring 
causes  the  motor  to  turn  on  the  axis  of  the  85 
shaft  3  and  assume  the  position  illustrated 
in  Fig.  2. 

For  the  purpose  of  effecting  the  desired 
adjustment  or  regulation  of  tensions,  an 
adjustable  weight  is  pro^dded.  This  is  illus-  90 
trated  in  the  form  of  a  weight  12  running 
upon  a  screwthreaded  spindle  13  extending 
from  the  rear  end  of  the  electric  motor 
casing. 

The  circuit  of  the  motor  is  controlled  by  95 
the  change  in  position  of  the  motor  and  its 
associated  parts.    A  switch  or  circuit  closer 
is  so  arranged  in  relation  to  the  movable 
parts  of  the  motor  that  an  excursion  caused 
by  lowering  of  the  tension   of  the  spring  100 
closes  the  circuit,  and  an  excursion  caused 
by  the  tightening  of  the  spring  opens  the 
circuit.    The  casing  of  the  motor  8  is  shown 
having  an  extension  14  beyond  the  shaft  3, 
which  extension  is  shown  carrying  a  com-  105 
mercial  form  of  through  switch  15.     The 
interior  construction  of  this  switch  is  illus- 
trated in  Fig.  1  wherein  the  switch  lever  is 
indicated  at  16,  this  switch  lever  being  op- 
erated in  the  well  known  manner  by  means  HO 
of  a  plate  17  having  fast  with  it  two  pins  18 
and  19.    The  pin  18  is  operated  by  the  motor 
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assuming  the  run  down  or  Fig.  1  position  by 
engagement  of  a  tappet  or  actuator  20,  and 
the  pin  19  is  engaged  by  the  motor  assum- 
ing the  wound  up  or  Fig.  2  position  by  en- 
5  gaging  a  tappet  or  actuator  21.  The  switch 
as  illustrated  in  Fig.  1  is  shown  in  its  cir- 
cuit closing  position. 

Of  course,  it  is  obvious  that  the  actuators 
for  the  switch  or  circuit  closer  may  be  varied 

10  in  position  for  the  purpose  of  adjusting  the 
timing  of  the  functioning  of  the  various 
parts.  It  is  also  apparent  that  the  form  of 
sv.'itch  shown  is  for  the  purpose  of  illustrat- 
ing the  invention.    As  a  matter  of  fact  the 

15  entire  showing  of  the  draAvings  is  illustra- 
tive but,  nevertheless,  of  a  practicable  and 
efficient  form  of  mechanism. 

Although  the  invention  is  rather  simple, 
it  may  be  desirable  to  briefly  outline  its  op- 

20  eration.  It  is  assumed  that  the  cable  22  is 
connected  up  with  some  suitable  source  of 
electric  current  and  that  the  parts  are  in  the 
Fig.  2  position.  Operation  of  the  talking 
machine  permits  the  spring  thereof  to  run 

25  down  and  its  tension  to  be  lessened,  the  ten- 
sion of  the  S]3ring  being  the  force  holding 
the  parts  in  the  Fig.  2  position.  Upon  the 
Aveakening  of  the  tension  of  the  spi'ing  of 
the  spring  motor,  the  winding  device  oscil- 

30  lates  upon  its  axis  and  the  parts  assume  the 
Fig.  1  position,  the  pin  18  striking  the  abut- 
ment 20  and  forcing  the  plate  17  in  a  down- 
Avard  direction  thereby  moving  the  sAvitch 
leA'er    to    close    the    circiiit    of    the    motor 

3  5  through  the  wires  23,  24.  The  parts  lemain 
in  this  position  until  the  spring  of  the  motor 
almost  reaches  the  maximum  desired  ten- 
sion, which  maximum  limit  is  adjusted  by 
adjusting  the  weight  12  upon  the  screw  rod 

40  13.  When  the  tension  of  the  spring  which  is 
being  wound  overbalances  the  winding  motor 
apparatus,  the  parts  assume  the  Fig.  2  posi- 
tion, the  pin  ID  engaging  the  abutment  20 
and  fdl'cihg  the  plate  17  in  an  upAvard  direc- 

45  tidii  and  moving  the  switch  leA^er  IG  into  an 
open  circuit  position,  thereby  cutting  off  the 
current  of  the  motor,  Avhich  current  remains 
cut  off  until  such  time  as  the  tension  of  the 
spring  is  again  lowered  to  the  predetermined 

50  minimum. 
I  claim — 

1.  Ih  a  dfeAdce  of  the  character  specified, 
the  combination  Avith  a  spring  motor  having 
a  windihg  shaft,  of  ah  electric  motor  oscil- 

55  latably  mounted  upon  such  winding  shaft, 
connections  betAveen  the  electric  motor  shaft 
and  the  Avinding  shaft,  Avhereby  the  rotation 
of  the  electric  motor  rotates  the  winding 
shaft,  arid  an  electritial  Switch  for  operiiing 


and  closing  the  circuit  of  the  said  electric  60 
motor  upon  the  respectiA^e  excursions  or  os- 
cillation thereof. 

2.  In  an  automatic  electiic  Avinder  for  a 
spring  motor,  the  combination  with  a  pivot- 
ally  supported  electric  Avinding  motor,  means  65 
for   connecting   the   motor   shaft   Avith  the 
Avinding  shaft  of  a  spring  motor,  Avhereby 
upon  the  Aveakening  of  the  tension  of  the 
spring  of  said  spring  motor,  the  Avinding 
motor  assumes  one  position,  and  upon  the  70 
tightening  of  the  tension  of  the  spring  to  a 
predetermined  extent,  the  winding  motor  as- 
siunes  another  position,  an  electric  switch  in 
the  circuit  of  the  said  Avinding  motor,  and 
means  for  actuating  the  SAvitch  at  the  limit  75 
of  the  respective  excursions  for  closing  and 
opening  the  circuit  respectiA^ely. 

3.  In  an  automatic  electric  Avinder  for  a 
spring  motor,  the  combination  with  a  piv- 
otally  supported  electric  Avinding  motor,  80 
means  for  connecting  the  motor  shaft  Avith 
the  Avinding  shaft  of  a  spring  motor,  Avhere- 
by upon  the  Aveakening  of  the  tension  of  the 
S})ring  of  said  spring  motor,  the  Avinding 
motor  assumes  one  position,  and  upon  the  85 
tightening  of  the  tension  of  the  spring  to  a 
predetermined  extent,  the  Avinding  motor 
assumes  another  position,  an  electric  switch 

in  the  circuit  of  the  said  Avinding  motor, 
means  for  actuating  the  switch  at  the  limit  90 
of  the  respective  excursions  for  closing  nnd 
opening  the  circuit  respectively,  and  means 
for  adjusting  the  winder  to  vary  the  amount 
of  spring  tension  to  which  it  will  respond. 

4.  In  an  autolnatic  electric  winder  for  a  95 
spring  motor,  the  combination  Avith  a  piA^ot- 
nllj     supported     electric     Avinding     motor, 
means  for  connecting  the  motor  shaft  with 
the  Avinding  shaft  of  a  spring  motor,  Avhere- 
by updn  the  Aveakening  of  the  tension  of  the  100 
spring  of  said  spring  motor,  the  winding 
motor  assumes  one  position,  and  upoh  the 
tightening  of  the  tension  of  the  si)ring  to  a 
predetermined   extent,  the  winding   motor 
assumes  another  position,  an  electric  SAvitch  105 
in  the  circuit  of  the  said  windirig  motor, 
mearis  for  actuating  the  switch  at  the  limit 

of  the  respective  excursiotis  for  closing  and 
opening  the  circuit  respectively,  and  an  ad- 
justable   weight    carried    by    the    Avinding  HO 
motor   for  varyihg  the   amount  of  spring 
tension  to  which  the  Avinder  will  respond. 

In    Avitness    At  hereof,    I    have    hereunto 
signed  my  name. 

WILLIAM  GENTRY  SHELTON. 

Witness : 

Chas.  Lyon  Russell. 


Copies  of  this  patent  niay  be  oljtalned  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington^  V.  C." 
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To  all  iDhom  it  may  concern: 

Be  it  known  that  we,  Eldridge  E.  John- 
son and  John  C.  English,  citizens  of  the 
I"''nitecl  States,  and  residents,  i^espectively, 
5  of  Merion,  county  of  Montgomery,  and 
State  of  Pennsj'lvania,  and  of  the  city  of 
Philadelpliia,  county  of  Philadelpliia,  and 
State  of  Pennsylvania,  liave  invented  cer- 
tain new  and  useful  Improvements  in  Talk- 

10  ing-Machines,  of  which  the  following  is  a 
specification,  reference  being  had  to  the  ac- 
companying drawings. 

Among  the  principal  objects  of  our  in- 
vention are  to  provide  a  talking  machine 

15  having  amplifying  means  of  relatively 
great  size,  and  a  long,  preferably  tapering, 
sound-conveyer  interposed  between  the  am- 
plifying means  proper  and  the  sound-re- 
producing means;  to  provide  a  talking  ma- 

2C  chine  of  this  character  comprising  a  hollow, 
preferably  tapering,  separable  sound-con- 
veyer having  a  minimum  number  of  joints; 
to  provide  a  talking  machine  comprising  a 
plurality  of  separate  chambers,  respectively 

25  housing  the  actuating  mechanism,  the  major 
portion  of  the  sound-conveying  means,  and 
the  amplifying  means ;  to  provide  a  talking 
machine  having  sound  wave  deflecting  means 
whereby  tlie  sound  waves  will  be  amplified 

83  and  their  tonal  qualities  improved  as  they 
issue  from  the  talking  machine ;  and  to  pro- 
vide a  talking  machine  having  relatively 
large,  vertically  opening  amplifying  means 
and   a  sounding-board,  or  sound-wave   de- 

Sa  fleeting  means,  so  disposed  with  relation  to 
the  mouth  of  said  amplifying  means  as  to 
deflect  the  sound  waves  issuing  therefrom 
toward  the  front  part  of  the  talking  ma- 
chine. 

^:j  Further  objects  of  our  invention  are  to 
provide  a  talking  machine  of  relatively 
large  size  having  a  cabinet  which  may  be 
readily  taken  apart  by  a  person  unfamiliar 
with  talking  machines  and  without  disturb- 

45  ing  or  disarranging  any  of  the  operative 
parts  of  the  device,  for  the  purpose  of  more 
readily  moving  or  transporting  the  machine, 
and  especially  for  the  purpose  of  permitting 
the  machine  to  be  readily  passed  through  a 

50  door  of  ordinary  width ;  and  to  provide  a 
talking  machine  having  a  cabinet  so  con- 
structed as  to  alFord  a  maximum  storage 
space  for  records  and  other  accessories,  and 
which  shall  be  of  a  pleasing  and  attractive 

55  appearance. 


Our  invention  further  includes  all  of  the 
other  various  novel  features  of  construc- 
tion and  arrangement  hereinafter  more  defi- 
nitely specified. 

In    the    accompanying  drawings,  Figure  eo 

1  is  a  central,  longitudinal,  vertical  section 
of  a  talking  machine,  constructed  in  accord- 
ance with  one  form  of  our  invention;  Fig. 

2  is  a  top  plan  view  thereof,  certain  por- 
tions being  broken  away  for  the  sake  of  gs 
clearness;  Fig.  3   is  a  transverse,  vertical 
section  thereof,  taken  on  line  3 — 3  in  Fig. 

2,  looking  in  the  direction  of  the  arrows,  cer- 
tain portions  being  shown  in  elevation  for 
the  sake  of  clearness;  and  Fig.  4  is  a  frag-  70 
mentary,  transverse,  horizontal  section 
taken  on  line  4 — 4  in  Fig.  3,  looking  in  the 
direction  of  the  arrows. 

Generally  speaking  our  invention  may  be 
said  to  comprise  a  cabinet  having  its  side  75 
walls  so  arranged  that  the  front  portion  of 
the  cabinet  is  of  materially  less  width  than 
the  rear  portion,  the  cabinet  being  trans- 
versely separable  and  provided  adjacent  the 
line  of  separation  with  a  pair  of  vertically   80 
extending  partitions  arranged  one  on  each 
side  of  said  line,  that  portion  of  the  cabi- 
net in  front  of  the   partitions   serving  to 
house  the  actuating  mechanism  of  the  talk- 
ing machine  and  a  considerable  portion  of  85 
the  sound-conveying  means,  as  well  as  af- 
fording space  for  the  storage  of  records  and 
other  supplies ;  and  that  portion  of  the  cabi- 
net in  the  rear  of  the  partitions  serving  to 
form  a  compartment  for  the  reception  of   90 
another    portion    of    the    sound-conveying 
means,  as  well  as  the  relatively  large  ampli- 
fying means,  and  to  support  the  sound-de- 
flecting means,  the  cabinet  as  well  as  the 
sound-conveying  means  being  so  cons-tructed   95 
as  to  be  readily  separable  adjacent  the  par- 
titions. 

Keferring  now  to  the  drawings,  in  which 
is  illustrated  one  embodiment  of  our  inven- 
tion, and  for  convenience  of  description  lOO 
considering  momentarily  only  that  portion 
thereof  in  front  of  the  transverse  dividing 
partitions  hitherto  referred  to,  the  same 
comprises  a  cabinet  having  a  suitable  frame 
1,  side  walls  2  and  3,  bottom  5,  top  C,  front  105 
7,  and  rear  wall  or  partition  8,  the  latter 
forming  one  of  the  said  dividing  partitions 
when  the  whole  cabinet  is  assembled.  The 
front  of  the  cabinet  is  provided  with  doors 
9  and  10,  so  arranged  as  to  readily  give  ac-   110 
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cess  to  the  interior  thereof,  and  the  side 
walls  of  the  cabinet  may  preferably  be 
formed  in  curvilinear  contour,  as  best  shown 
in  Fig.  2,  the  major  portion  of  the  side  Avails 
extending  forward  from  the  rear  Avail  8,  of 
the  cabinet  for  a  considerable  distance  sub- 
stantially normal  thereto,  and  thereafter 
being  constricted  inAvardly  in  a  suitable 
curve  or  other  pleasing  configuration  as  at 
2'  and  3',  in  such  manner  that  the  extreme 
forward  portion  of  the  cabinet  will  be  of 
considerably  less  Avidth  than  the  major  por- 
tion thereof.  Suitable  apertures  may  be 
proAdded  in  the  side  Avails,  preferably  in 
the  rear  of  the  sharply  curved  portions  2' 
and  3'  thereof,  and  closed  by  suitable  doors 
12  and  13,  whereby  access  may  be  readily 
obtained  to  the  interior  of  the  cabinet  which 
may,  in  the  rear  of  the  said  doors,  be  pro- 
Aaded  with  a  plurality  of  suitable  horizon- 
tal shelves  15  and  16,  arranged  one  aboA^e 
the  other,  and  preferably  surrounded  and 
inclosed  on  three  sides  by  suitable  vertical 
partitions  IT  and  18,  the  sides  of  the  shelves 
being  substantially  normal  to  the  general 
direction  to  that  portion  of  the  side  walls 
in  the  rear  of  Avhich  the  shelves  are  located. 
A  plurality  of  other  suitable  horizontal 
sheh'es  20,  may  also  be  provided  in  the  rear 
of  the  aperture  closed  by  the  doors  9  and  10, 
access  to  the  said  shelves  being  readily  ob- 
tained by  opening  the  doors,  the  shelves 
being  also  preferably  inclosed  by  suitable 
vertical  partitions  22.  For  convenience  in 
manufacture  the  various  sets  of  shelves  Avith 
their  adjacent  partitions  may  be  constructed 
as  integral  units  separate  from  the  cabinet 
jDroper,  and  thereafter  secured  in  position 
therein  by  means  of  suitable  fastenings  so 
as  to  be  maintained  in  permanent  fixed  re- 
lation relatiA^'ely  thereto,  and  by  arranging 
the  various  shelves  substantially  in  the 
manner  hereinbefore  described,  a  maximiun 
amount  of  readil,y  accessible  storage  space 
suitable  for  holding  sound  records  and  the 
like,  is  obtained  Avithout  in  any  manner  de- 
tracting from  the  appearance,  or  tonal  qual- 
ities of  the  talking  machine. 

A  suitable  aperture  25,  in  the  top  <),  of 
the  cabinet  affords  space  for  the  reception 
of  the  motor  board  26,  suitably  supported 
therein  as  bA'  the  cleats  28,  and  from  AA'hich 
is  suspended  a  suitable  motor  or  other  actu- 
ating means  30,  which  may  be  of  any  de- 
sired or  preferred  construction,  and  Avhich 
may  be  preferably  inclosed  in  a  compart- 
ment 32,  suitably  formed  within  the  cabinet 
b}^  the  partitions  34  and  35,  and  bottom 
board  37.  The  motor  mnj  be  provided  Avith 
an  upAvardly  extending  shaft  40,  passing 
through  a  suitable  aperture  in  the  motor 
board,  and  carrying  the  rotatable  tiu-ntable 
41,  which  serves  as  a  siipport  for  the  sound 
record  42,  in  the  usual  manner.  A  sound 
reproducer  45,  of  any  desired  or  preferred 


construction  is  provided  and  preferably  at- 
tached to  a  U-shaped  tube  or  gooseneck  46, 
in  turn  connected  with  the  preferably  ta- 
pering tone  arm  48,  extending  toAvard  the 
rear  of  the  cabinet,  and  supported  in  such  79 
manner  as  to  permit  its  free  horizontal 
movement,  as,  for  instance,  by  a  suitable 
bracket  49,  and  pivot  50,  in  the  well-known 
manner. 

The  bracket  49,  may  preferably  be  pro-   75 
vided  with  a  downwardly  extending  tubu- 
lar extension  55,  of   a  length  sufficient  to 
extend  substantially  through  the  top  6,  upon 
Avhich  the  bracket  is  supported  by  an  out- 
wardly extending  preferably  annular  flange  go 
57,  provided  Avith  suitable  apertures  for  the 
reception  of  screws  58,  Avhich  pass  through 
the  flange  and  engage  in  other  suitable  pref- 
erably internally  threaded  apertures  in  a 
flange  60,  formed  upon  the  upper  end  of  35 
the  dowuAvardly  extending  sound-conveyer 
65,  consisting  preferably  of  a  single  casting 
proAdding  a  suitable  slightly  tapering  inter- 
nal passage-Avay  66.    While  this  portion  of 
the  sound-convej^er  may  be  of  any  desired  t 
shape,  it  is  preferably  formed  so  that  the 
upper  end  thereof  will  be  somewhat  for- 
Avardly    off -set    from    the    loAver    portion 
which,  adjacent  its  lowermost  extremity,  is 
turned  rearwardly.  through  an  angle  of  sub-   95 
stantially  90  degrees,  and  provided  Avith  a 
suitable   transversely   extending   flange   70, 
for  a  purpose  to  be  hereinafter  described. 
It  Avill  be  evident  that  when  the  screws  58, 
are  positioned  in  the  flanges  57  and  60,  that   100 
the  upper  end  of  the  sound-conveyer  Avill 
be  maintained   in   rigid  relation   with   the 
bracket    49,    and    communication    afforded 
betAveen  the  interior  of  the  sound-conveyer 
and  the  interior  of  the  tone  arm  48,  Avhereby  ]05 
the  sound  waves  traveling  from  the  latter 
Avill  readily  pass  into  the  former. 

The  rear  Avail  or  partition  8,  of  this  por- 
tion of  the  cabinet  extends  betAveen  the  side 
Avails  thereof  and  from  the  top  of  the  cabi-  110 
net  to  the  bottom,  and  is  provided  Avith  a 
suitable  aperture  77,  for  the  passage  of  the 
sound-conveyer  65.    This  partition,  as  well 
as  other  of  the  partitions  and  walls  of  the 
cabinet,  may  comprise  a  plurality  of  sviit-  115 
able  relatively  thin  panels  as  indicated  in 
the  drawings,  set  in  a  more  rigid  surround- 
ing frame  work  in  order  to  lighten  the  con- 
struction of  the  cabinet,  and  in  certain  in- 
stances to  produce  a  more  resonant  struc-  120 
ture;  and  it  will  be  understood  that  in  the 
construction   of  the   cabinet  generally,   the 
use  of  such  panels  and  of  suitable  strength- 
ening braces  and  cleats  in  the  manner  well 
understood   by   persons   familiar   Avith  the  125 
art   may  be  resorted   to   Avhen   considered 
necessary  or  desirable. 

The  flange  70,  upon  the  lower  end  of  the 
sound-conveyer  65,  is  provided  Avith  a  plu- 
ralitj'^  of  suitable  apertures  for  the  recep-  130 
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tion  of  the  bolts  80,  provided  with  nuts  81, 
whereby  the  flange  may  be  secured  in  fixed 
relation  to  the  partition  8,  and  upon  the 
rear  side  thereof,  as  clearly  shown  in  Figs. 
5  1  and  4,  thus  maintaining  this  portion  of 
the  sound-conveyer  in  I'igid  operative  rela- 
tion to  the  front  portion  of  the  cabinet,  and 
in  a  chamber  therein  separate  from  the 
actuating  mechanism. 

2Q  Eeferring  now  to  that  portion  of  the  cabi- 
net in  the  rear  of  the  dividing  partitions  the 
same  may  comprise  side  walls  85  and  86, 
rear  wall  87,  bottom  88,  and  front  wall  89, 
the  side  and  rear  walls  being  the  full  height 

15  of  this  portion  of  the  cabinet,  which  prefer- 
ably extends  somewhat  above  the  top  6,  of 
the  front  portion.  The  front  wall  89,  how- 
ever, merely  extends  from  above  the  top 
6,   sufficiently   far  to  bring  its  upper  ex- 

20  tremity  into  the  same  horizontal  plane  as 
the  extremities  of  the  side  and  rear  walls, 
and  is  preferably  so  arranged,  by  means  of 
a  suitable  forwardly  extending  off-set  in  the 
side  walls,  that  it  will  slightly  overhang  the 

25  rear  edge  of  top  6,  as  clearly  shown  in  Fig. 
1.  Extending  across  the  front  of  this  por- 
tion of  the  cabinet  is  the  vertical  partition 
90,  corresponding  to  the  partition  8,  pre- 
viously described,  the  lower  portion  92  there- 

30  of  being  preferably  formed  of  relatively 
thick  material,  as  best  shown  in  Fig.  1,  for 
the  purpose  of  securely  supporting  another 
portion  of  the  sound-conveyer,  as  well  as 
the  amplifying  means  proper.    The  extreme 

35  rear  wall  87  may  be  provided  with  a  suit- 
able opening  closed  by  suitable  outwardly 
opening  doors  95  and  96,  to  afford  access 
to  the  interior  of  this  portion  of  the  cabinet. 
Within  the  chamber  formed  in  the  rear 

40  portion  of  the  cabinet  is  located  an  up- 
wardly extending  portion  of  the  sound-con- 
veyer, together  with  the  amplifying  means 
proper,  the  former  being  preferably  formed 
of  a  single  casting  100,  and  providing  front 

45  and  rear  walls  101  and  102,  slightly  diverg- 
ing in  an  upward  direction,  and  side  walls 
103,  also  upwardly  diverging,  but  at  a  con- 
siderably greater  angle,  whereby  a  sound- 
conducting  passage  105,  is  formed  therein, 

50  substantially  rectangular  in  horizontal  sec- 
tion and  of  increasing  area  toward  the  up- 
wardly projecting  mouth.  The  lower  end 
of  this  portion  100,  of  the  sound-conveyer, 
may,  as  best  shown  in  Fig.  1,  be  turned  sub- 

55  stantially  at  right  angles  to  the  main  por- 
tion thereof,  and  provided  with  a  trans- 
versely extending  flange  110.  A  suitable 
aperture  112,  is  provided  in  the  thickened 
portion  92  of  the  partition  90,  and  through 

60  this  aperture  the  sound-conveyer  extends 
and  is  secured  in  fixed  relation  with  the  par- 
tition by  means  of  bolts  114,  and  nuts  115, 
which  pass  through  suitable  holes  in  the 
partition  and    in    the    flange    110,  in  such 

65  manner  that  the  flange  will  abut  against  the 


front  side  of  the  partition  in  opposition  to 
the  flange  70,  previously  described.  The 
flange  110  is  also  provided  with  other  suit- 
able apertures  for  the  passage  of  a  plurality 
of  screws  120,  which  engage  in  other 
threaded  apertures  in  the  flange  70,  and 
serve  to  maintain  the  two  flanges  face  to 
face  when  in  assembled  position,  so  that 
the  two  portions  of  the  sound-conveyer  may 
be  rigidly  maintained  in  fixed  i-elation  and 
a  continuous  passage  for  the  sound  waves 
provided  therethrough.  The  screws  120  may 
be  of  sufficient  length  to  pass  directly 
through  the  partition,  as  well  as  the  flange, 
or  suitable  apertures  122,  may  be  provided 
in  the  former  for  their  reception,  as  best 
shown  in  Fig.  4.  Of  course  it  will  be  under- 
stood that  the  heads  of  the  bolts  80  and 
114,  are  countersunk  below  the  surfaces  of 
the  respective  flanges  so  that  the  latter  will 
readily  contact  over  their  entire  surfaces 
when  in  assembled  relation. 

The  sound-conveyer  may  be  provided  ad- 
jacent its  upper  extremity  or  mouth  with 
suitable  flanges  130,  to  which  the  side  walls 
131,  and  end  walls  132,  of  the  upwardly  ex- 
tending amplifier  135,  are  secured,  as  by 
the  screws  or  rivets  136,  the  walls  terminat- 
ing preferably  adjacent  the  top  of,  but  out 
of  contact  with,  the  cabinet. 

The  amplifier  may  also  preferably  be  pro- 
vided with  a  plurality  of  transverse  parti- 
tions 138,  either  extending  vertically  up- 
ward therein  or  di^'erging,  more  or  less  de- 
pending upon  the  number  and  style  of  par- 
titions used,  and  these  partitions  as  well  as 
the  side  and  end  walls  of  the  amplifier  may 
preferably  be  formed  of  wood  or  other  reso- 
nant material,  either  of  constant  thickness, 
or  tapered  upwardly,  as  shown  in  connection 
with  the  side  walls  131,  in  Fig.  3.  If  de- 
sired, however,  any  other  form  or  type  of 
amplifier  may  be  employed,  the  same  being 
preferably  supported  solely  by  the  upwardly 
turned  st)und-conveyer,  and  having  no  con- 
nection whatsoever  to  any  portion  of  the 
cabinet. 

For  the  purpose  of  closing  the  open  upper 
end  of  the  rear  poi'tion  of  the  cabinet,  a  lid 

150,  preferably  having  a  depression  or  hollow 

151,  in  its  under  side,  may  be  provided  and 
hinged,  as  by  hinge  152,  to  the  cabinet  ad- 
jacent its  rear  edge,  and  a  sounding-board 
or  sound-deflector  153,  consisting  prefer- 
ably of  a  thin  sheet  of  wood  or  other  reso- 
nant material  may  extend  across  the  de- 
pression in  the  lid  in  such  manner  as  to 
cover  the  entire  under  side  of  the  latter. 
This  sound-deflector  or  sounding-board  may 
be  of  either  constant  thicjvness  or  else  may 
be  tapered  from  back  to  front  or  vice  versa, 
as  may  be  desired,  and  may  preferably  be 
secured  in  fixed  relation  vrith  tlie  lid.  A 
suitable  link  155.  or  other  preferred  means 
serves  to  hold  the  lid  in  raised  position  Avliile 
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the  machine  is  in  operation  in  such  manner 
that  the  sounding-board  153,  is  maintained 
in  angular  rehTtion  with  the  open  mouth  of 
the  amplifier,  whereby  the  sound  waves  issu- 
j-  'ng  therefrom  and  impinging  against  the 
sounding-board,  are  thereby  deflected  from 
their  initial  upward  direction  forwardly  to- 
Avard  the  front  part  of  the  machine  and 
simultaneously  improved  m  tonal   quality. 

,Q  When  the  machine  is  not  in  operation,  or  it 
is  desired  to  greatly  muffle  the  reproduction, 
the  lid  may  be  lowered  by  suitable  manipu- 
lation of  the  link  and  of  a  catch  156,  by 
which  the  position  of  the  lid  may  be  con- 

jg  trolled. 

For  the  purpose  of  covering  the  turntable 
and  sound-reproducing  mechanism,  as  well 
as  of  affording  a  more  artistic  finish  to  the 
cabinet,  another  lid  160,  hinged  at  161,  is 

20  Pi'ovided  and  designed  to  close  against  a 
suitable  frame  165,  secured  to  the  top  6,  of 
the  forward  portion  of  the  cabinet,  and  sur- 
rounding those  portions  of  the  mechanism 
which  project  above  the  top.    This  lid  may 

25  be  maintained  in  raised  position  Avhen  de- 
sired by  means  of  a  suitable  link  168,  in  the 
well-known  manner. 

A  plurality  of  feet  or  legs  200,  for  the 
purpose  of  supporting  the  cabinet  are  pro- 

3Q  vided  and  arranged  at  suitable  points,  and 
in  practice  it  is  desirable  to  ])rovide  one  or 
more  legs  201  and  202,  located  substantially 
along  the  median  line  of  the  cabinet  and  re- 
spectively beneath  the  front  and  rear  por- 

35  tions  thereof,  for  the  purpose  of  affording 

a  support  to  the  sections  of  the  cabinet  when 

the  latter  is  dis-assembled,  as  hereinafter 

described. 

For  the  purpose,  of  securing  the  front  and 

40  rear  iDortions  of  the  cabinet  in  assembled 
relation,  a  plurality  of  rearwardly  extending 
and  suitably  spaced  bolts  170,  are  provided 
and  so  arranged  that  their  forward  ends 
are  fixedly  secured  Avithin  the  partition  8, 

45  from  Avhich  point  the  bolts  extend  rear- 
wardly for  a  sufficient  distance  to  pass  com- 
pletely through  the  partition  90,  or  its  thick- 
ened portion  92,  as  the  case  may  be,  Avhen 
the  cabinet  is  assembled,  and  afford  space 

50  for  the  reception  of  the  washers  171,  and 
thumb  nuts  172,  upon  their  ends,  Avhich  are 
suitably  threaded  for  the  reception  of  the 
latter,  and  for  the  purpose  of  maintaining 
the  two  partitions   8   and   90,  in  correctly 

55  S]5aced  relation,  A^erticallv  extending  strips 
176,  secured  to  the  partition  8  may  be  pro- 
vided adjacent  the  bolts  170,  and  through 
which  the  latter  preferably  extend.  If  de- 
sired, a  washer  180,  of  felt  or  other  resilient 

60  material,  may  surround  each  bolt  between 
the  rear  faces  of  the  strips  and  the  adja- 
cent face  of  the  partition  90. 

It  Avill  thus  be  evident  that,  when  the  tAvo 
portions  of  the  cabinet  are  moved  into  oper- 

65  ative  relation,  as  shoAvn  in  the  drawings, 


the  bolts  170  will  extend  through  the  parti- 
tion 90,  or  its  thickened  portion  92,  as  the 
case  may  be,  and  that  by  placing  the  thumb 
nuts  172  upon  the  ends  of  the  bolts  and 
tightening  them  doAvn  against  the  washers  70 
171,  the  tAvo  portions  of  the  cabinet  may  be 
rigidly  secured  together  to  form  a  unitary 
operative  structure,  the  two  portions  of  the 
sound-conveyer  being  similarly  maintained 
in  fixed  relation  by  means  of  the  screws  120  75 
passed  through  ithe  abutting  flanges  70 
and  110. 

It  will  furthermore  be  evident  that  the 
front  and  rear  portions  of  the  cabinet  may 
be  readily  separated  when  desired  merely  by  go 
removing  the  thumb  nuts  172,  washers  171, 
and   screws   120,  Avhich   operation  may  be 
readily  accomplished  when  the  doors  95  and 
96,  at  the  rear  of  the  cabinet  are  opened, 
thus  permitting  the  rear  portion  of  the  cabi-  35 
net  to  be  moved  away  from  the  front  por- 
tion, to  separate  the  machine  into  two  self- 
contained  and  independent  units,  Avhich  may 
be  easily  transported   and   readily   passed 
through  a  door  of  ordinary  width,  an  opera-  90 
tion  which,  owing  to  the  relatively  large 
size  of  the  machine,  Avould  be  impossible 
Avhen  the  same  is  assembled  for  use.    Fur- 
thermore, such  separation  of  the  two  por- 
tions of  the  machine  may  be  readily  effected  95 
by  a  person  entirely  imfamiliar  with  talk- 
ing machines,  as  it  is  accomplished  without 
any  interference  AvhatsoeA^er  with  the  deli- 
cate operatiA^e  pai"ts  of  the  device,  and  with- 
out even  disturbing  the  records  or  other  ac-  100 
cessories  within  the  storage  spaces  in  the  in- 
terior of  the  cabinet. 

It  will  thus  appear  that  we  have  provided 
a  talking  machine  having  amplifying  and 
sound-conveying  means  of  relatively  large  io5 
size,  which  is  of  pleasing  appearance,  and 
Avhich  comprises  numerous  novel  features  of 
construction  and  arrangement.  Further- 
more, owing  possibly  to  the  relatively  large 
dimensions  of  the  amplifier  and  the  isolation  no 
of  certain  parts  of  the  device  in  separate 
chambers,  it  has  been  found  in  practice  that 
the  reproduction  of  sound  by  a  machine 
embodying  the  characteristics  of  our  inven- 
tion is  extremely  life-like  and  without  disa-  115 
greeable  features,  while  being  of  great  vol- 
ume, so  that  a  machine  constructed  in  ac- 
cordance with  our  inA^ention  is  especially 
suitable,  among  other  purposes,  for  repro- 
ducing sound  in  auditoriums  and  similar  120 
rooms  of  large  size,  and  yet  capable  of  ready 
transportation  from  place  to  place  as  may  be 
required. 

While  we  have  described  Avith  consider- 
able detail  one  embodiment  of  our  invention,  125 
Ave  do  not  desire  to  limit  ourselves  to  the 
exact  details  of  construction  and  arrange- 
ment thereof  as  herein  set  forth,  as  it  will  be 
evident  that  A^ai-ious  changes  may  be  made 
in  the  form  and  location  of  the  various  parts  130 
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of  the  device,  and  in  numerous  other  details 
relative  to  the  construction  and  arrangement 
thereof  without  departing  from  the  spirit 
and  scope  of  the  invention  as  defined  in  the 
5  appended  claims. 

Having  thus  described  our  invention  what 
we  claim  and  desire  to  protect  by  Letters 
Patent  of  the  United  States  is : 

1.  In  a  talking  machine,  the  combination 
10  of  a  cabinet  having  front  compartments  and 

a  rear  compartment,  a  top,  a  partition  sepa- 
rating said  front  and  rear  compartments,  of 
actuating  means  in  one  of  said  front  com- 
partments   below    said    top,    sound-repro- 

15  ducing  means  above  said  top,  sound-con- 
veying means  extending  through  said  top 
and  through  the  other  of  said  front  com- 
partments and  through  said  partition,  an 
upwardly  projecting  sound-amplifier  in  said 

20  rear  compartment,  in  operative  communica- 
tion with  said  sound  conveying  means  and 
having  its  mouth  adjacent  the  top  of  said 
rear  compartment,  a  movable  lid  above  said 
rear  compartment,  a  movable  cover  inclos- 

25  ing  said  sound- reproducing  means,  and 
means  operative  to  permit  the  separation 
adjacent  said  partition  of  that  portion  of 
the  cabinet  comprising  the  rear  compart- 
ment from  that  portion  thereof  comprising 

30  the  front  compartments. 

2.  A  talking  machine  comprising  a  cabi- 
net having  a  plurality  of  vertically  extend- 
ing transverse  partitions  and  having  a  plu- 
rality of  separate  compartments  on  one  side 

35  of  said  partitions  and  a  single  compartment 
on  the  other  side  of  said  partitions,  actuat- 
ing mechanism  in  one  of  said  first-men- 
tioned compartments,  sound  -  conveying 
means  in  another  of  said   first-mentioned 

40  compartments  and  extending  into  said  sin- 
gle compartment  through  said   partitions, 


sound-amplifying  means  in  said  single  com- 
partment supported  by  said  sound-convey- 
ing means,  and  means  whereby  that  portion 
of  said  cabinet  containing  said  actuating  45 
mechanism  may  be  separated  from  that  por- 
tion of  said  cabinet  containing  said  sound- 
amplifying  means  on  a  plane  extending  be- 
tween said  partitions,  and  means  whereby 
said  sound-conveying  means  may  be  simi-  50 
larly  separated. 

?).  In  a  talking  machine,  the  combination 
of  a  cabinet  sub-divided  by  a  partition, 
sound  reproducing  means  and  sound  ampli- 
fying means  carried  by  said  cabinet  on  op-  55 
posite  sides  of  said  partition,  and  sound 
conveying  means  extending  on  both  sides  of 
said  partition  and  connecting  said  repro- 
ducing means  and  said  amplifying  means, 
said  cabinet  and  said  conveying  means  being  60 
each  formed  of  separable  sections  united  ad- 
jacent said  partition. 

4.  In  a  talking  machine,  the  combination 
of  two  separable  units,  means  to  rigidly  se- 
cui-e   said   units   together,   a   sound   repro-  65 
ducing  mechanism  and  a  motor  mechanism 
within  one  of  said  units,  a  lid  on  the  top  of 
said  unit  to  inclose  and  give  access  to  said 
sound  reproducing  mechanism,  an  amplifier 
in  the  other  of  said  units  arranged  to  dis-  70 
charge  sound  upwardly,  a  lid  on  the  top  of 
said  last  mentioned  unit  arrangecl^when  raised 
to  form  a  deflector  to  direct  the  sound  from 
said  amplifier  over  said  first  mentioned  unit, 
and  a  sound  conveyer  extending  within  said  75 
units  and  connecting  said  sound  reproducing 
means  with  said  amplifier. 

In  witness  whereof,  we  have  hereunto  set 
our  hands  these  13th  and  21st  days  of  April, 
1915. 

ELDRIDGE  E.  JOHNSON. 
JOHN  C.  ENGLISH. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Memin  L.  Severy,  a 
citizen  of  the  United  States,  and  a  resident 
of  Arlington  Ileiglits,  in  the  county  of  Mid- 
5  dlesex  and  Commonwealth  of  Massachusetts, 
have  invented  certain  new  and  useful  Im- 
provements in  Sound-Producing  Devices,  of 
which  the   following  is  a   full,   clear,   and 
exact  description. 
10       The  object  of  the  present  invention  is  the 
construction  of  an  improved  musical  instru- 
ment in  which  the  sonorous  vibrations  are 
produced  electromagnetically  by  the  move- 
ment of  phonograms  of  magnetic  material 
15  past  electromagnetic  sound  producing  mech- 
anism. 

The  complete  device  is  a  keyed  instrument 
capable  of  delivering  a  wide  range  of  tones 
varying  both  in  quality  and  pitch.  Subsidi- 
20  ary  features  of  the  invention  are  a  magnetic 
phonogram  or  timbre  form  of  even  surface 
and  varying  lateral  extent  and  a  special 
form  of  magnet  pole  piece  for  coaction  Avith 
such  timbre  form,  these  devices  being  pe- 
25  culiarly  adapted  to  the  musical  instrument 
of  the  type  herein  described  because  they 
permit  a  ready  tone  control  both  by  pedal 
and  key  action. 

In  the  drawings: — 
30       Figure  1  is  a  diagram  graphically  repre- 
senting a  sound  vibration: 

Fig.  2  is  an  elevation  of  a  nuisical  instru- 
ment embodying  in  a  crude  form  the  funda- 
mental idea  of  the  invention; 
35  Fig.  3  represents  in  side  sectional  eleva- 
tion a  preferred  embodiment  of  the  inven- 
tion; 

Fig.  4  is  a  front  elevation  of  the  same ; 
Fig.  5  is  a  perspective  vieAV  of  one  of  the 
40   timbre  form  disks; 

Fig.  G  is  a  diagrammatic  view  showing  the 
use  of  microphones; 

Fig.  7  is  a  diagrammatic  view  showing  a 
multiple  arrangement  of  electro-magnets  or 
45  sim.ilar  responsive  devices; 

Fig.  8  is  a  perspective  view  of  a  preferred 
form  of  magnet  pole  piece : 

Fig.  9  is  an  elevation  of  a  type  of  device 

embodying  my  invention,   and  in  which  a 

50   plurality  of  timbre  forms  differing  in  the 

quality  of  tone  production  but  of  the  same 


pitch  are  adapted  to  be  opei'atively  connect- 
ed with  tlic  ti-anslating  device  singly  oi-  in 
any  desired  combination; 

Fig.  10  is  a  detail  view  of  certain  of  the  55 
features  shown  in  Fig.  9 ; 

Fig.  11  is  a  perspectiAe  view  of  a  tape  pro- 
vided Avith  timbre  forms; 

Fig.  12  is  a  face  vieAV  of  a  disk  having 
spirally  disposed  timbre  forms;  60 

Fig.  13  is  a  view  of  a  cylinder  having  a 
helical  arrangement  of  timbre  forms;  and 

Fig.  M  is  a  face  \'iew  of  a  disk  having  a 
series  of  concentric  circular  timbre  forms. 

In  Fig.  1  Avhich  is  the  graphic  representa-  65 
tion  of  certain  sound  vibrations  A  represents 
a  string  stretched  betAveen  the  points  B  and 
C.  D  represents  the  string  Avhen  vibrating 
Avith  three  nodal  points  and  E  the  string- 
vibrating  Avitli  seven  nodal  points,  these  be-  70 
ing  tAvo  of  the  string's  harmonics.  When  the 
string  is  vibrated  to  produce  both  harmonics 
simu.ltaneously  its  resultant  form  is  that 
shoAvn  in  the  heavy  line  F. 

By  engraving  an  endless  groove  1  pat-  75 
terned  after  this  line  F  in  the  periphery  of 
a  disk  2  (Fig.  2),  and  haAdng  one  end  of  a 
small  lever  3  engage  such  groove  with  its 
opposite  end  connected  with  the  diaphragm 
4  of  a  gramophonic  reproducer,  the  rapid  80 
rotation  of  said  disk  Avill  cause  the  repro- 
ducer to  emit  a  musical  tone  embracing  the 
tAvo  harmonics  illustrated,  the  pitch  depend- 
ing upon  the  speed  of  rotation  of  the  disk. 

The  disk  being  in  continuous  motion,  with  85 
a   damper  5  normally   pressed   against  the 
diaphragm  4,  no  music  will  be  heard  except 
when  such  damper  is  removed  as  by  the  de- 
pression of  a  key  6.     By  a  duplication  of 
such  devices,  as  is  indicated  in  Fig.  2,  but  90 
with  the  grooves  1  suitably  varied  in  dis- 
tances from  crest  to  crest,  a  musical  instru- 
ment may  be  produced  capable  of  any  de- 
sired range  of  melody  ancl  harmony.     The 
device  of  Fig.  2  is  illustrated  merely  to  make  95 
clear  the  fundamental  idea  of  my  inA^ention 
and   the   availability   of  timbre   forms   de- 
riA^ed  empirically  or  graphically  as  contra- 
distinguished from  sound  records. 

In    my    preferred    construction    I    use    a  100 
superficially  A^ariable  acoustic  timbre  form 
10  upon  the  smooth  periphery  of  the  disk  2 
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as  shown  in  Fig.  5,  composed  of  some  mag- 
netic substance,  or  magneticaljy  attx'active 
substance  and  rotated  in  close  proximity  to 
a  magnet  whose  pole  11  is  laterally  extended. 
5  The  magnetic  variations  thus  set  up  in  the 
windings  12'  are  communicated  through 
suitable  wires  13,  14  to  the  magnet  15  (see 
Fig.  3)  and  cause  the  latter  to  vibrate  its 
diaphragm  4  and  emit  a  musical  tone  corre- 
10  sponding  to  that  for  which  the  form  10  Avas 
designed.  The  timbre  forms  10  may  be 
along  one  side  of  a  straight  line,  as  shown  in 
Fig.  4,  but  I  prefer  to  have  them  double  as 
indicated  in  Fig.  5,  th.e  opposite  edges  being 
15  symmetrical  with  reference  to  each  other. 
This  places  the  center  of  attraction  at  the 
center  of  the  magnetic  pole  piece  11,  and 
consequently  ati'ects  the  Avindings  12'  more 
imiformly.  Instead  of  making  the  core  11a 
20  sharpened  plate  I  prefer  to  make  it  T-shaj)ed 
as  shown  in  Fig.  8,  and  this  gives  satisfac- 
tory results  Avith  less  material. 

The  magnets  12  may  normally  be  elevated 
beyond  the  possibility  of  being  affected  b_y 
25  the  forms  10,  each  being  capable  of  depres- 
sion by  a  key  6  almost  into  touch  Avith  the 
corresponding  form.     As  shown  in  Fig.  3 
each  magnet  12  is  supported  by  an  arm  10 
pivoted  to  the  bar  17  and  joined  by  a  rod  18 
30  to  a  corresponding  key  6.     The  stiff  spring 
19  holds  the  key  G  in  its  normal  i^osition  and 
hence  holds  its  magnet   12   aAvay  from  its 
form  10.     The  yielding  resistance  of  such 
springs  gives  to  the  performer  the  ability  of 
35  varying  the  loudness  of  the  music  in  pro- 
portion to  the  pressure  applied  to  the  keys. 

By  having  the  bar  17  spring  supported 
and  capable  of  depression  by  a  pedal  20  the 
loudness    of    all   the   notes    simultaneously 
40  sounded  can  be  varied  by  a  suitable  actuation 
of  such  pedal,  irrespective  of  the  individual 
control  of  the  notes.    As  shoAAm  in  Fig.  3  the 
depression  of  this  pedal  20  moves  the  mag- 
nets 12  farther  from  the  timbre  forms  and 
45  thus  diminishes  the  loudness  of  all  the  notes. 
It  is  not  necessary  to  furnish  a  separate 
translating  device  for  each  magnet  12,  inas- 
much as  all  or  any  number  of  the  latter  can 
be  wired  to  a  single  magnet  15  and  thereby 
50  superpose  a  large  number  of  different  vibra- 
tions upon  a  single  diaphragm  4.     The  sys- 
tem of  wiring  adapted  for  this  is  the  one 
illustrated  in  Fig.  4,  wherein  is  shoAvn  means 
by  Avhich  the  instrument  can  be  shifted  at 
55  will  to  emit  musical  tones  of  various  timbres. 
lT])on  a  cylinder  22  is  a  plurality  of  timbre 
forms  10  for  each  magnet   12,  any  one  of 
which  can  be  brought  beneath  such  magnet 
by  adjusting  the  roller  longitudinally.    The 
60  timbre  forms  thus  furnished  to  each  magnet 
are  shown  as  three  in  number  Avith  the  cen- 
tral one  of  each  set  presented  to  its  magnet, 
and  while  the  three  forms  are  preferably  of 
the  same  pitch  or  frequency  of  repetition, 


75 


they  are  designed  to  be  quite  dissimilar  in 
tone  quality. 

By  releasing  the  stop  25  from  its  lock 
2G  tills  roller  is  easily  shifted  longitudinally 
to  present  one  set  of  the  three  qualities  of 
timbre  forms  to  their  magnets,  a  spring  27 
acting  to  retain  said  stop  in  engagement 
AA'ith  its  lug. 

It  is  evident  that  by  having  one  set  of 
timbre  forms  arranged  to  reproduce  the 
tone  of  a  violin;  another  those  of  a  flute; 
another  those  of  a  piano  and  so  on,  a  con- 
siderable variety  in  the  quality  of  the  music 
can  be  had. 

Fig.  G  illustrates  a  modified  construction 
in  AA'liich  a  microphone  50  is  \Tired  in  cir- 
cuit with  the  telephone  or  other  tranfslating 
device,  each  microphone  having  a  trans- 
verse arm  51  located  close  to  a  magnetic 
timbi'e  form  10.  To  increase  the  energy  of 
tlie  magnetic  pulsations  transmitted,  and 
hence  the  loudness  of  the  music  produced, 
several  microphones  may  be  ])rovided  for 
each  timbre  form,  the  microphones  being 
located  at  identical  phases  of  the  timbre 
form  so  that  their  action  Avill  be  cumula- 
tive. An  arrangement  of  this  sort  is  illus- 
trated in  Fig.  7  in  Avhich,  in  order  that  the 
phase  relation  may  be  made  clear  I  illus- 
trate a  disk  52  having  alternate  magnetic 
and  nonmagnetic  sections  53,  54,  the  A^arious 
inductive  magnets  12  illustrated  in  this  case 
being  connected  to  a  common  magnet  15  in 
attractive  relation  to  a  diaphragm. 

There  are  many  ways  in  Avhich  the  timbre 
forms  may  be  made,  such  as  stamping 
them  from  thin  sheet  metal;  printing  them 
on  the  C3dinder  with  a  magnetic  ink;  print- 
ing them  Avith  a  sticky  ink  and  then  dusting 
the  impression  AA'ith  iron  filings  or  other 
magnetic  particles;  by  electroplating,  or  by 
using  a  coating  of  paste  impregnated  Avith 
magnetic  filings  and  various  other  methods, 
as  Avill  be  obvious.  The  main  idea  is  to 
secure  a  uniform  layer  of  magnetic  mate- 
rial Avhose  lateral  extent  varies  accoi'ding 
to  the  variations  of  the  sound  waves  to  be 
produced. 

Instead  of  longitudinally  shifting  the 
cylinder  for  the  purpose  of  varying  the 
qualit}^  of  tlie  timbre  forms  deliA^ered  to  the 
translating  device,  (as  described  Avith  ref- 
erence to  Figs.  3  and  4)  each  of  the  timbre 
forms  10  may  be  provided  with  a  magnet 
of  its  own,  SAA'itches  being  introduced  for 
cutting  such  magnets  in  aiul  out.  As  shown 
in  Fig.  9  each  of  the  timbre  forms  rotates 
beneath  a  fixed  magnet  12  Avhich  is  gi\'en 
a  terminal  GO.  By  moving  the  bar  Gl  to 
put  its  contact  G2  into  touch  Avith  any  one 
of  said  terminals  the  magnets  connected  125 
Avith  such  terminals  are  put  into  circuit  Avith 
the  magnet  15  of  the  translating  device. 
Three  timbre  forms  of  different  quality  but 
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of  equal  pitch  are  here  shown  as  provided 
for  each  note,  but  the  number  of  forms  is 
obviouslj^  subject  to  variation.  In  the  con- 
struction above  described  with  reference  to 
5  Fig.  9  for  switching  at  will  the  pulsations 
from  any  one  set  of  magnets  12  to  the  trans- 
lating device  15,  different  combinations  of 
such  pulsations  cannot  be  transmitted  to 
the  translating  device.     To  accomplish  this 

IC  I  show  an  additional  series  of  magnets  12 
which  may  or  may  not  be  used  in  conjunc- 
tion with  those  first  described,  but  each  of 
which  magnets  is  wired  to  a  spring  finger 
03  normally   out  of  touch  with   a   (contact 

15  bar  05,  Immediately  below  these  fingers 
are  as  many  stop  bars  ()4  as  there  are  sets 
of  magnets  and  (|iialities  of  timbre  forms. 
As  I  have  illustrated  three  sets  of  timbre 
forms  alike  in  pitch  but  different  in  tone 

20  quality  for  each  note  in  the  instrument,  I 
provide  three  stop  bars  Oi  and  give  each 
stop  bar  cam-lngs  04'  spaced  to  contact  with 
and  elevate  finger  G3  three  spaces  apart  as 
shown  in  Fig.  10. 

25  By  moving  said  stop  bars  longitudinally 
to  elevate  said  fingers  in  accordance  with 
a  definite  plan  all  such  fingers  may  be  put 
into  touch  with  the  contact  bar  65  and  hence 
into  circuit  with  the  wire  62',  or  any  one 

30  or  any  two  thereof  may  be  put  into  such 
circuit.  This  makes  it  possible  for  the  op- 
erator to  deliver  to  the  translating  device 
any  one  set  of  timbres  or  qualities  of  music 
or  any  combination  of  the  same. 

35  It  is  evident  that  by  having  some  fine 
singer  deliver  into  a  phonautograph  one  or 
more  complete  octaves  of  musical  notes, 
singiiig  the  broad  A,  for  instance,  and  then 
having    these    phonautographs    reproduced 

40  into  timbre  forms  the  instrument  can  be 
adapted  for  the  repetition  of  the  tones  of  the 
human  voice.  It  is  only  necessary  to  secure 
a  phonautograph  of  a  single  octave  of  the 
original  notes  for  the  reason  that  the  other 

45  tones  required  are  the  mere  variants  in  speed 
of  the  first. 

Thus  far  I  have  mainlj^  restricted  the  ap- 
paratus to  musical  work,  but  the  records 
may  not  be  timbre  forms  alone,  but  may  be 

50  adapted  to  the  production  of  any  kinds  of 
sounds.  For  example,  a  timbre  form  of  my 
characteristic  type  involving  a  strip  of  mag- 
netic material  varying  in  lateral  extent 
might  be  used   for   continuous  records   of 

55  songs,  speeches  and  so  on,  in  the  manner  in- 
dicated in  Fig.  II.  Similar  disk  records 
might  be  made  and  would  have  the  form 
diagrammatically  represented  in  Fig.  12. 
A  cylinder  record  would  similarly  take  the 

60  form  shown  in  Fig.  13.  A  plurality  of  cir- 
cular timbre  forms  may  be  concentrically 
arranged  on  a  single  disk  as  illustrated  in 
Fig.  14.  In  Fig.  11  I  show  the  timbre  form 
as  symmetrical  with  reference  to  its  median 


line,  while  in  Figs.  12, 13,  and  14  one  bound-  P^ 
ary  line  is  straight.  Wliile  I  prefer  the 
arrangement  shown  in  Fig.  11  the  two  are 
interchangeable  for  most  purposes  including 
the  specific  types  of  records  shown  in  Figs. 
11  to  14  inclusive.  70 

Disk  records  such  as  shown  in  Fig.  14  may 
obviously  be  substituted  for  a  group  of  disks 
of  the  type  shown  in  Fig.  9. 

What  I  claim  as  my  invention  and  for 
which  I  desire  Letters  Patent  is  as  follows,  75 
to  wit: — 

1.  The  combination  of  a  plurality  of 
acoustic  timbre  forms  having  smooth  sur- 
faces, each  composed  of  magnetically  attrac- 
tive material  of  varying  lateral  extent;  mag-  80 
nets  leaving  their  poles  within  the  influence 
of  said  forms;  a  telephonic  receiver  Avired 

to  said  magnets;  means  controlling  the  cir- 
cuits of  said  magnets  for  causing  any  one 
or  more  to  affect  said  receiver;  and  means  85 
for  producing  relative  travel  of  said  forms 
past  said  magnets. 

2.  In  an  instrument  for  producing  acous- 
tic vibrations  the  combination  of  a  rotatable 
member  having  a  smooth  surface  of  mag-  90 
netic  material  whose  lateral  extent  varies 
according  to  the  sound  vibrations  to  be  pro- 
duced ;  a  magnet  having  a  laterally  extended 
pole  piece  presented  to  such  surface;  and  a 
telephonic  device  connected  with  said  mag-  95 
net  and  actuated  by  the  magnetic  variations 
produced  therein  by  the  movement  of  said 
magnetic  surface  past  said  pole  piece. 

3.  In  a  musical  instrument  the  combina- 
tion of  a  rotating  cylinder  having  a  super-  i^O 
ficialij  variable  magnetically  attractive  sur- 
face; a  wound  magnet  having  a  T-shaped 
pole  piece  presented  to  such  surface;  and  a 
vibrating  body  affected  by  said  magnet. 

4.  A  rotating  circularly  arranged  line  of  ^05 
repetitions  of  magnetic  variations;   a  plu- 
rality of  magnets  disposed  to  present  the 
poles  thereof  at  points  aboiit  said  line  spaced 

to  correspond  Avith  said  repetitions;  and  a 
translating  device  actuated  by  all  said  mag-  ^^'^ 
nets  simultaneously. 

5.  In  a  musical  instrument  the  combina- 
tion of  a  plurality  of  timbre  forms  each 
comprising  a  rotatable   member  having   a 
smooth  surface  of  magnetic  material  whose  ^^^ 
lateral  extent    varies    according    to    sound 
vibrations  to  be  produced  by  the  respective 
forms;  magnets  having  laterally  extended 
pole  pieces,  corresponding  to   said  timbre 
forms:  a  lever  mechanism  for  moving  all  ^^^ 
said  magnets  simultaneously  toward  or  from 
said  forms;  a  telephonic  device  associated 
with   said  magnets   and   operable  thereby; 
and  keys,  one  for  each  magnet,  for  causing 
said  magnet  to  operate  said  telephonic  de-  ^^^ 
vice  when  said  key  is  actuated. 

6.  In  a  musical  instrument  the  combina- 
tion of  a  plurality  of  timbre  forms  each 


» 
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comprising  a  rotatable  member  having  a 
smooth  surface  of  magnetic  material  whose 
lateral  extent  varies  according  to  sound 
vibrations  to  be  produced  by  the  respective 
5  forms;  magnets  having  laterally  extended 
pole  pieces,  corresponding  to  said  timbre 
forms;  a  lever  mechanism  for  moving  all 
said  magnets  simiiltaneously  toward  or  from 
said  forms;  a  telephonic  device  associated 
10  with  said  magnets  and  operable  thereby; 


and  keys,  one  connected  to  each  magnet  for 
moving  said  magnets  individually  toward 
their  corresponding  tixnbre  forms. 

In  testimony  that  I  claim  the  foregoing 
invention,  I  have  hereiinto  set  my  hand  this  15 
17th  day  of  December,  1912. 

MELVIN  L.  SEVERY. 
Witnesses : 

Edward  S.  Crockett, 
A.  B.  Upham. 
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To  all  whom  it  may  concern: 

Be  it  knoAvn  that  I,  Esicil  H.  Josrphson, 
a  subject  of  the  King  of  Sweden,  (who  have 

•  declared  my  intention  of  becoming  a  citizen 
5  of  the  United  States,)  and  a  resident  of  the 
city  of  Chicago,  county  of  Cook,  and  State 
of  Illinois,  have  invented  certain  new  and 
useful  Improvements  in  Eepeating  Attach- 
ments for  Sound-Reproducing  Instruments, 

10  of  which   the  following  is   a  specification. 
My  invention  relates  to  improvements  in 
soimd  reproducing  instruments,  and  has  for 
its  object  the  provision  of  an  improved  re- 
peating  attachment   therefor,   which   is   of 

15  simple  construction  and  efficient  in  use. 

The  invention   consists  in  the  combina- 
tions and  arrangements  of  parts  hereinafter 
described  and  claimed. 
The  invention  will  be  best  understood  by 

20  reference  to  the  accompanying  drawing 
forming  a  part  of  this  specification,  and  in 
which, 

Figure  1  is  a  top  plan  view  of  an  instru- 
ment equipped  with  an  attachment  embody- 

25  ing  my  invention. 

Fig.  2,  a  vertical  section  taken  through 
the  upper  portion  of  said  instrument. 

Fig.  3,  a  section  taken  on  line  3 — 3  of 
Fig.  2, 

30  Fig.  4,  a  section  taken  on  line  4 — 4  of 
Fig.  2,  and 

Fig.  5,  a  section  taken  on  line  5 — 5  of 
Fig.  2. 

The  preferred  form  of  construction,  as 

35  illustrated  in  the  drawings,  comprises  a 
suitable  bracket  6  pivotally  mounted  at  7 
in  a  clip  .8  swivcled  at  9  on  the  top  of  a 
post  10,  secured  to  the  base  11  of  the  sound 
reproducing  instrument,  the  particular  in- 

43  strument  illustrated  being  one  employing 
a  disk  rotating  on  a.  vertical  axis.  A  spin- 
dle 12  is  rotatably  mounted  at  the  inner  end 
of  the  bracket  6  and  is  provided,  at  its  lower 
end,   with   a   square   or   other   non-circular 

^^  socket  13  adapted  to  fit  over  the  upper  end 
14  of  the  usual  spindle  15  of  the  sound  re- 
producing instrument,  the  ujDper  end  14 
being  shaped  to  fit  said  socket,  as  indicated, 
the  usual  rotating  table  16  is  mounted  on 

^0  the  spindle  15  in  position  to  serve  as  a 
mounting  for  the  usual  record  disk  17 
having  the  usual  spiral  grooves  and  in- 
dentations 18  for  reproducing  sound  in  the 
usual   manner,   cooperating   with   a   stylus 

^^  or  needle  19  on  the  end  of  the  usual  tone 
arm  20  of  the  instrument.    A  bearing  bar 


21  is  pivotally  mounted  at  22  in  the  bracket 
C  in  position  to  traverse  the  disk  17  and 
lie  under  the  path  of  travel  of  the  tone  arm 
20.  A  roller  23  is  rotatably  mounted  in  a  co 
clip  or  bracket  24  secured  to  said  tone  arm 
in  position  to  travel  along  the  upper  sur- 
face of  the  bearing  member  21,  as  the  tone 
arm  travels  inwardly  on  the  disk  17  in  the 
usual  manner.  A  stop  block  25  is  adjust-  65 
ably  secured  to  the  outer  end  of  the  bearing 
member  21  and  carries  an  indicating  finger 
23  adapted  to  be  set  in  registration  with 
the  outermost  groove  on  the  disk  17  as  in- 
dicated, the  bearing  member  21  being  grad-  70 
uated  to  indicate  positions  for  different 
sizes  of  disk  17.  Another  stop  block  27  is 
adjustably  secured  on  the  inner  end  of  the 
bearing  member  21  and  carries  an  indicat- 
ing finger  arranged  to  be  set  in  registration  75 
with  the  innermost  groove  on  disk  17.  A 
bell  crank  29  is  pivotally  mounted  on  stop 
block  27  and  is  provided  with  a  depending 
arm  30  having  a  laterally  extending  finger 

31  resting  under  a  vertically  shiftable  rod  80 

32  on  bearing  member  21."  At  its  inner 
end  rod  32  cari'ies  a  swiveled  dog  33  adapted 
to  engage  threads  34  and  35  on  spindle  12, 
the  threads  34  being  of  comparatively  slight 
pitch  but  gi-adually  increasing  in  pitch  from  85 
the  bottom  upwardly  on  said  spindle,  ancl 
the  threads  35  being  oppositely  arranged 
and  of  comparatively  great  pitch,  the 
threads  34  being  adapted   to   engage   dog 

33  and  elevate  the  inner  end  of  the  bearing  90 
member    21    and    the    thread    35    engaging 
said  dog  and  depressing  the  inner  end  of 
bearing  member  21.    An  annular  groove  3G 

is  provided  at  the  lower  portion  of  spindle 
12  and  in  which  the  dog  33  normally  rests  95 
out  of  engagement  with  the  threads  on  said 
spindle.  Another  annular  groove' 37  is  pro- 
vided at  the  upper  end  of  the  threads  34 
and  35  cooperating  therewith  to  direct 
the  dog  33  from  the  threads  34  into  the  100 
thread  35. 

In  operation,  as  tone  arm  20  travels  in- 
wardly over  the  disk  17,  the  upper  arm  29 
of  the  bell  crank  on  block  27  is  engaged 
by  said  tone  arm  when  said  tone  arm  105 
reaches  the  iimermost  limit  of  its  move- 
ment, thus  operating  said  bell  crank  to  ele- 
vate dog  13  into  position  to  engage  threads 

34  on  spindle  12.    The  operation  of  threads 

34  on  the  dog  33  is  to  elevate  the  inner  end  HO 
of  bearing  member  21  to  such  an  inclination 
that  the  tone  arm  20  will  be  caused  to  travel 
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downwardly  thereon  by  the  action  of  graA^- 
ity  and  thus  return  to  initial  position  ad- 
jacent the  outer  edge  of  disk  17.  When 
dog  33  reaches  the  upper  end  of  threads 
5  34,  it  runs  into  groove  37  and  thence  into 
thread  35,  being  rapidly  depressed  and  rap- 
idly returning  the  bearing  member  21  to 
normal  position.  This  throws  the  stylus  10 
of  the  tone  arm  20  into  engagement  with 

1«0  the  grooves  on  the  upper  surface  of  the 
disk  17,  causing  repetition  of  the  action 
of  the  instrument.  The  specilic  combina- 
tion and  arrangement  of  parts  disclosed  is 
simple  and  an  efficient  one  for  the  purpose. 

15  While  I  have  illustrated  and  described 
the  preferred  form  of  construction  for  car- 
rying my  invention  into  effect,  this  is  capa- 
ble of  variation  and  modification  without 
departing  from  the  spirit  of  the  invention. 

20  I,  therefore,  do  not  wish  to  be  limited  to 
the  precise  details  of  construction  set  forth, 
but  desire  to  avail  myself  of  such  variations 
and  modifications  as  come  within  the  scope 
of  the  appended  claims. 

25  Having  desciibecl  my  invention  what  I 
claim  as  new  and  desire  to  secure  by  Letters 
Patent  is: 

1.  The  combination  with  a  sound  repro- 
ducing instrument   comprising   a   rotating 

30  spindle,  a  record  member  on  said  spindle 
and  a  tone  arm  arranged  to  traverse  said 
record  member,  of  a  bearing  member  for  said 
tone  arm  located  in  operative  relation  there- 
Avith;   a  block  adjustable  on  said  bearing 

35  member  and  bearing  an  indicating  finger 
registerably  with  the  sound  producing 
grooves  in  said  record  member;  means  for 
tilting  said  bearing  member  to  an  inclina- 
tion to  return  said  tone  arm  to  initial  po- 

40  sition;  and  means  on  said  block  controlling 
said  tilting  means,  substantially  as  described. 

2.  The  combination  with  a  sound  repro- 
ducing instrmnent  comprising  a  rotating 
spindle,  a  record  member  on  said  spindle  and 

45  a  tone  arm  arranged  to  traverse  said  record 
member,  of  a  bearing  member  for  said  tone 
arm  located  iu  operative  relation  therewith; 
a  block  adjustable  on  said  bearing  member 
and  bearing  an  indicating  finger  registerably 

50  with  the  ■  sound  producing  grooves  in  said 
record  member ;  means  for  tilting  said  bear- 
ing member  at  an  inclination  to  return  said 
tone  arm  to  initial  position;  and  a  bell  crank 
lever  on  said  block  operable  by  said  tone 

55  arm  and  arranged  to  operate  said  tilting 
means,  substantially  as  described. 

3.  The  combination  with  a  somid  repro- 
ducing instrument  comprising  a  rotating 
spindle,  a  record  disk  on  said  spindle  and  a 

'^'^  tone  arm  arranged  to  traverse  said  disk,  of 
a  bearing  member  for  said  tone  arm  located 
in  operative  relation  Avith  said  disk;  a 
spindle  connected  with  said  first  mentioned 
spindle  and  provided  with  an  elevating  and 

C-5  a  depressing  thread;  a  dog  on  said  bearing 


member  arranged  to  engage  said  threads; 
and  means  operable  by  the  motion  of  said 
tone  arm  for  throwing  said  dog  into  engage- 
ment Avith  said  threads,  substantially  as  de- 
scribed. -"  70 

4.  The  combination  with  a  sound  repro- 
ducing instrument  comprising  a  rotating 
spindle,  a  record  disk  on  said  spindle  and 
a  tone  arm  arranged  to  traverse  said  disk,  of 

a  bearing  member  for  said  tone  arm  located  75 
in  operative  relation  Avith  said  disk;  a 
spindle  detacliably  connected  Avith  said  first 
mentioned  spindle  and  provided  Avitli  an  ele- 
vating and  a  depressing  thread;  a  dog  on 
said  bearing  member  arranged  to  engage  8C 
said  threads ;  and  means  operable  by  the  mo- 
tion of  said  tone  arm  for  throwing  said  dog 
into  engagement  Avith  said  threads,  substan- 
tially as  described. 

5.  The  combination  with  a  sound  repro-  8E 
ducing   instrmnent   comprising   a   rotating 
spindle,  a  record  disk  on  said  spindle  and  a 
tone  arm  arranged  to  traverse  said  disk,  of 

a  bearing  member  for  said  tone  arm  located 
in    opei-ative    relation   with    said    disk;    a   90 
spindle  connected  with  said  first  mentioned 
spindle  and  provided  Avith  an  elevating  and 
a  depressing  thread;  a  dog  on  said  bearing 
member  arranged  to  engage  said  threads;  a 
bell  crank  on  said  bearing  member  set  in  the  9i> 
path  of  said  tone  arm;  and  an  operative 
connection  betAveen  said  bell  crank  and  said 
dog  arranged  to  thi'ow  said  dog  into  engage- 
ment with  said  threads  when  said  tone  arm 
reaches  the  inner  limit  of  its  movement,  sub-   lOO 
stantialiy  as  described. 

6.  The  combination  Avith  a  sound  repro- 
ducing  instrument  comprising   a   rotating 
spindle,  a  record  disk  on  said  spindle  and  a 
tone  ai-m  arranged  to  traA^erse  said  disk,  of  105 
a  bearing  member  for  said  tone  arm  located 

in  operative  relation  Avith  said  disk;  a 
spindle  detachably  connected  with  said  first 
mentioned  spindle  and  provided  with  an 
eknating  and  depressing  thread;  a  dog  on  HO 
said  bearing  member  arranged .  to  engage 
said  threads;  a  bell  crank  on  said  bearing 
memljer  set  in  the  path  of  said  tone  arm; 
and  an  operative  connection  between  said 
bell  crank  and  said  do^  arranged  to  throw  US 
said  dog  into  engagement  with  said  threads 
when  said  tone  arm  reaches  the  inner  limit 
of  its  movement,  substantially  as  described. 

7.  The  combination  with  a  sound  repro- 
ducing instrument  comprising  a  suitable  120 
base,  a  rotating  spindle  on  said  base,  a  rec- 
ord disk  on  said  spindle  and  a  tone  arm  ar- 
ranged to  traverse  said  disk,  of  a  clip  swiv- 
eled  to  said  base  beyond  the  periphery  of 
said  disk;  a  bracket  pivoted  to  said  clip  and  125 
arranged  to  traverse  said  disk  under  the 
path  of  travel  of  said  tone  arm;  a  spindle 
rotatably  mounted  at  the  inner  end  of  said 
bracket  and  having  a  detachable  operative 
connection  with  the  spindle  of  the  sound  re-  i^- 
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producing  instrument;  oppositely  arranged 
threads  on  said  spindle,  the  upwardly  acting 
thread  being  of  comparatively  small  but 
gradually  increasing  pitch  and  the  down- 
wardly acting  thread  being  of  comparatively 
steep  pitch;  a  bearing  member  pivotally 
mounted  on  said  bracket  under  the  path  of 
travel  of  said  tone  arm ;  a  roller  on  said  tone 


arm  traveling  on  said 


bearing 


member;  a 


1 0  dog  on  said  bearing  member  arranged  to  be 
shifted  into  engagement  with  the  threads 
on  the  spindle  thereon ;  a  bell  crank  on  said 
bearing  member  operatively  connected  with 


said  dog;  and  an  operative  connection  be- 
tween said  tone  arm  and  said  bell  crank  15 
whereby  said  tone  arm  causes  shifting  of 
said  dog  into  engagement  with  said  threads 
when  the  tone  arm  reaches  the  inner  limit 
of  its  movement,  substantially  as  described. 

In  testimony  whereof  I  have  signed  my  20 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

ESKIL  H.  JOSEPHSON. 
Witnesses : 

Joshua  R.  H.  Potts. 
Helen  F.  Lilms. 
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To  all  whom,  it  may  concern: 

I>e  it  known  tliat  I,  Atstie  F.  Ireton,  a 
citizen  of  tlie  United  States,  residing  at 
Kichmond,  in  the  county  of  Wa^me  and 
5  State  of  Indiana,  haA'e  invented  certain  new 
and  useful  IniproA'ements  in  Stop  Devices 
for  I'honograpli-Disks,  of  which  the  follow- 
ing is  a  full,  clear,  and  exact  description. 
This  invention  for  which  I  now  solicit  a 

10  patent  is  an  improvement  in  the  means  em- 
ployed in  connection  with  a  phonograj^h, 
particularly  of  the  disk  type,  for  stopjoing 
the  rotation  of  the  disk  when  the  stylus  of 
the  sound  box  has  reached  any  desired  point 

15  in  its  travel  in  the  spiral  groove  from  the 
outer  to  the  central  portion  of  the  disk. 

Such  devices  have  heretofore  been  used 
to  a  corisiderable  extent  for  stopping  the 
disk  after  it  has  revolved  a  definite  num- 

20  ber  of  times,  or  when  the  inner  end  of  the 
groove  of  any  particu.lar  composition  has 
been  reached  by  the  stylus,  in  order  that  the 
seal  or  the  smooth  portion  of  the  disk  at 
the  center  nuiy   not   be   traversed   by  the 

25  needle,  and  the  parts  otherwise  exposed  to 
undue  injury  or  wear. 

My  invention  resides  in  the  form,  charac- 
ter and  mode  of  operation  of  the  special 
means  which  I  have  devised  for  this  pur- 

30  pose,  and  which,  generally  described  in- 
volves a  spring  actuated  brake  adapted 
when  tripped  to  bear  upon  the  rotating  disk 
or  its  table,  a  latch  therefor,  and  a  tripping 
lever  in  friction  al    engagement    therewith, 

35  the  end  of  which  lies  in  the  path  of  a  pin  or 
projection  on  the  swinging  portion  of  the 
tone  arm,  and  which  may  be  set  at  any  de- 
sired point  to  be  encountered  by  such  pin 
and  releases  the  brake  without  interfering 

40  in  any  other  way  with  the  movements  or 
operation  of  the  device  as  a  whole. 

The  improvement  in  its  preferred  and  spe- 
cific form  is  illustrated  in  the  accompany- 
ing drawings  in  which: 

45  Figure  1  is  a  top  plan,  view  of  my  im- 
proved brake  and  so  much  of  a  phonograph 
as  is  necessary  to  an  understanding  of  its 
nature  and  purpose. 

Fig.  2  is  a  side  elevation  of  the  same. 

50  Fig.  3  is  another  view  in  elevation  of  the 
brake,  and  portions  of  the  phonograph 
mechanism. 

I  have  selected  in  illustration  of  the  im- 
provement a  typical  form  of  disk  j)honograph 


mechanism,  including  a  rotary  disk  or  turn-  55 
table  A,  a  tone  arm  comprising  a  vertical 
portion  B,  movable  around  its  axis,  and  a 
horizontal  portion  C,  carrying  a  soiuul  box 
D,  the  latter  provided  Avith  a  stylus  E  which 
is  placed  in  ih^  spiral  groove  at  the  edge  60 
of  the  disk  and  which  follows  said  groove 
when  the  device  is  in  operation,  swinging 
the  tone  arm  from  the  position  illustrated 
in  full  lines  to  that  shown  by  dotted  lines 
in  Fig.  1.  65 

Upon  the  frame  of  the  box  or  cabinet  for 
the  instrument  there  is  mounted  on  a  verti- 
cal pivot  pin  a  lever,  one  end  constructed  as 
a  brake  or  braking  cushion  G,  and  the  other 
as  a  handle  F  for  turning  it  manually.  By  70 
means  of  a  spiral  spring  H,  this  lever  is 
connected  to  a  bar  K,  pivoted  at  L,  at  one 
end  to  the  lever,  and  at  the  other  to  an  ec- 
centric pin  M  on  a  rotary  disk  N.  The  disk 
N  has  a  tooth  or  notch  which  is  adapted  to  75 
be  engaged  by  the  end  .,of  a  pivoted  latch 
lever  O  acted  upon  by  *a  light  spring  P, 
which  has  a  normal  tendency  to  maintain 
said  leA'er  in  engagement  with  the  disk,  and 
when  the  handle  or  lever  F  is  turned  to  the  80 
left.  Fig.  1,  the  disk  N  is  partially  rotated 
until  its  notch  is  engaged  by  the  latch 
lever  O. 

To  the  lever  O  at  a  point  beyond  its  ful- 
crum is  pivoted  a  lever  R,  which  is  in  fric-  85 
tional  contact  through  a  washer  S  with  said 
lever,  and  the  end  of  this  lever  E  extends 
out  into  the  path  of  a  pin  T  depending  from 
a  bracket  on  the  vertical  portion  B  of  the 
tone  arm,  the  position  of  which  will  obvi-  90 
ously  depend  uj^on  the  i^osition  of  the  sound 
box  and  stylus  with  reference  to  the  disk. 

Before  playing  any  disk,  this  lever  R  is 
set  so  that  its  outer  or  free  end  will  be  en- 
countered by  the  pin  T  when  the  stylus  has  95 
reached  that  portion  of  tiie  disk  where  it  is 
desired  to  stop  the  latter,  and  when  this 
occurs,  the  latch  lever  will  be  thrown  out  of 
engagement  with  the  disk  N  and  the  brake 
released,  whereupon  the  rotation  of  the  100 
turntable  is  at  once  arrested. 

If  the  lever  R  is  not  so  adjusted,  and  the 
brake  set,  no  action  of  this  kind  will  take 
place,  and  the  instrument  may  be  used  in- 
definitely without  the  automatic  brake  if  so  105 
desired. 

Obviously,    the   underlying   principle   of 
this  mechanism  is  capable  of  many  other 
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specific  embodiments  than  that  herein  de- 
sci'ibed,  and  the  invention,  in  this  regard,  is 
not  limited. 

What  I  claim  is: — 
5  1.  An  automatic  brake  for  stopping  the 
rotation  of  a  phonograph  disk  comprising 
in  combination  a  spring  actuated  brake  le- 
ver, a  rotary  notched  disk,  rigidly  connected 
thereAvith,  a  latch  lever  for  engaging  said 

10  disk  when  turned  by  the  brake  lever,  a  trip- 
ping lever  in  frictional  engagement  with  the 
latch  lever  and  a  pin  depeiiding  from  the 
rotary  vertical  portion  of  the  tone  arm  for 
engaging  the  tripping  lever. 

15  '2.  The  combination  Avith  a  phonograph 
disk  or  turntable,  a  brake  lever  for  engage- 
ment tlierewith,  a  disk  pivoted  to  the  frame 
of  the  instrument,  a  connection  between  the 
brake  lever  and  an  eccentric  pivotal  point 

20  on  said  disk,  a  spring  connection  between 
the  brake  lever  and  said  connection,  means 
for  latching  the  disk  to  set  the  brake  and 
means    for    tripping    the    latch    when    the . 


swinging  tone  ami  has  reached  a  given  po- 
sition. 25 

3.  The  combination  with  a  phonograph 
disk  or  turntable,  a  brake  lever  for  engage- 
ment therewith,  a  disk  pivoted  to  the  frame 
of  the  instrument,  a  connection  between  the 
brake  lever  and  an  eccentric  pivotal  point  on  30 
said  disk,  a  spring  connected  to  the  brake 
lever  and  said  connection,  a  latch  for  engag- 
ing and  holding  the  disk  in  set  position, 
a  lever  in  frictional  engagement  therewith, 
and  a  pin  depending  from  the  vertical  part  35 
of  the  svv'inging  tone  arm  to  engage  with  said 
leA'er  in  an}'  position  to  which  it  may  have 
l^een  adjusted. 

In  testimony  whereof  I  hereunto  affix  my 
signature  in  the  presence  of  two  subscrib-  40 
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ing  witnesses, 


AETIE  F.  lEETON. 


Witnesses : 

Walter  G.  Ckonin, 
Arnold  E.  Pferffer. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Horace  H.  Brown,  a 
citizen  of  the  United  States,  residing  at  2950 
Third  avenue,  in  the  borough  of  Bronx,  in 
5  the  city,  county,  and  State  of  New  York, 
have  invented  certain  new  and  useful  Im- 
provements in  Soiuid  Eecording  and  Repro- 
ducing Machines,  of  which  the  following  is 
a  specification. 
10  This  invention  relates  to  sound  recording 
and  reproducing  machines  and  has  for  its 
object  the  devising  of  an  attachment  for  use 
with  machines  of  the  disk-record  type  com- 
monly in  use  whereby  the  machine  may  be 
15  used  both  for  recording  and  reproducing 
records,  it  being  necessary  to  first  remove 
the  sound  box  usually  employed  to  permit 
the  application  of  the  attachment. 

The  various  other  objects  of  the  inven- 
20  tion  will  be  more  fully  set  forth  in  the  fol- 
lowing description  of  one  form  of  mecha- 
nism embodying  the  invention  which  con- 
sists in  the  new  and  novel  features  of  con- 
struction and  combination  of  parts  herein- 
25  after  set  forth  and  claimed. 

Referring    to    the    accompanying    draw- 
ings:— 

Figure  1  is  a  plan  view  of  a  phonograph 
with  the  attachment  applied  and  set  for  re- 
30  producing. 

Fig.  2  is  a  side  elevation  of  the  complete 
machine  showing  the  styli  positioned  as  in 
Fig.  1,  and  the  box  of  the  machine  broken 
away. 
35  Fig.  3  is  a  side  elevational  view  of  the  at- 
tachment, showing  a  friction  drive  in  sec- 
tional view,  and  showing  other  parts  broken 
away. 

Fig.  4  is  a  side  view  of  the  mechanism  for 

40  moving  the  styli  toward  the  center  of  the 

record-disk,  parts  being  shown  broken  away. 

Fig.  5  is  a  plan  view  of  the  sound  box  and 
coupling  elbow  with  parts  broken  away,  and 
the  x-ecorder  stylus  turned  to  inoperative  po- 
45  sition. 

Fig.  6  is  a  plan  view  similar  to  Fig.  5 
shown  partly  in  section. 

Fig.  7  is  a  side  elevation  partly  in  section 
and  pai-tly  broken  away  of  the  parts  shown 
50  in  Fig.  6,  with  the  reproducing  stylus  in 
contact  with  the  record-disk. 

Fig.  8  is  a  side  elevation  similar  to  Fig.  7 


showing  the  recording  stylus  in  contact  with 
the  record-disk,  and 

Fig.  9  is  a  plan  view,  partly  in  section,  of  55 
the  parts  in  the  positions  shown  in  Fig.  8. 

The  machine  shown  in  the  drawings  is  a 
well  known  type  and  comprises  a  revolving 
table  1  mounted  on  a  vertical  shaft  2  pro- 
jecting from  the  top  of  a  case  3,  within  60 
which  is  the  mechanism  for  revolving  the 
shaft  (not  shown).  A  record  disk  4  is  sup- 
ported by  the  revoluble  table  and  is  cen- 
trally perforated  for  passing  it  over  the  end 
of  the  shaft  2  which  is  permitted  to  extend  65 
upwardly  from  the  table  and  for  a  suitable 
distance  beyond  the  record.  A  bracket  5 
projects  from  the  side  of  the  case  3  for  sup- 
porting thereon  a  horn  6,  through  which  the 
sound  passes  from  the  reproducing  stylus  70 
when  the  machine  is  used  as  a  reproducer. 
A  tube  7  is  in  communication  with  the  horn 

6  and  is  supported  b,y  the  bracket  5  through 
means  of  a  swivel  joint  connection  8.    This 
permits  the  tube  to  halve  a  swinging  move-  75 
ment  in  a  horizontal  plane  about  its  swiv- 
eled  end. 

A  U  shaped  tube  or  crook  neck  9  is  con- 
nected to  the  other  end  of  the  tube  7  by 
means  of  the  swivel  connection  10,  thereby  80 
permitting  the  tube  9  to  have  a  swinging 
movement  at  its  outer  end  in  a  vertical 
plane.  This  end  has  a  bayonet  joint  slot  11, 
which  in  the  ordinary  use  of  the  machine 
serves  to  secure  the  reproducing  sound  box  85 
in  detachable  engagement,  and  which  in  the 
present  instance  affords  means  for  securing 
the  attachment  to  the  tube  9. 

The  double  swivel  connections  of  the  tubes 

7  and  9  afford  the  required  free  movement  90 
of  the  styli  necessary  on  account  of  the 
irregularities  in  the  revolving  motion  of 
the  record-disk.  The  joint  8  also  allows  the 
styli  to  move  to  and  from  the  center  of  the 
record-disk.  95 

The  attachment  comprises  an  L  shaped 
tubular  support  12.  This  is  connected  to 
the  free  end  of  the  U  shaped  tube  9  and  has 
a  pin  13  for  forming  a  bayonet  joint  with 
the  slot  11  in  the  ordinary  manner.  The  100 
outer  end  of  the  support  is  suitably  inclined 
upward  to  engage  a  sound  receiving  horn  14. 

A  tubular  stylus  retainer  or  sound  box  15 
is  provided  with  a  tubular  branch  16  extend- 
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ing  from  the  side  thereof  midway  of  its 
ends,  for  engaging  it  within  a  transAJ^erse 
horizontal  bore  17  formed  in  the  support  12, 
to  permit  the  sound  box  15  to  rotate.  The 
5  free  end  of  the  tube  16  is  threaded  inter- 
nally to  receive  the  large  headed  cap  screw 
18,  which  serves  to  hold  the  soimd  box  in 
place. 

Within  the  tv^o  ends  of  the  sound  box  15 

IQ  are  disposed  the  heads  20  and  21  carrying 
the  styli  201  and  211  for  producing  and  re- 
jDroducing  the  records  respectively.  They  are 
of  ordinar}^  and  well  known  construction 
and  further  description  is  not  deemed  nec- 

IQ  essary  here.  They  terminate  in  stems  22  for 
engaging  them  with  their  resi)ective  ends 
of  the  sound  box  15,  and  are  suitablj'^  posi- 
tioned and  secured  therein  by  means  of  the 
pins  23  and  set  screws  21-.    Tlie  tube  16  is 

20  provided  with  an  orifice  25  Avhich  affords 
communication  betv^'een  the  heads  20  and  21 
canying  the  styli  201  and  211  and  the  re- 
ceiving horn  14  and  transmitting  horn  6  re- 
spectively, accordingly  as  the  sound  box  is 

55  rotated  to  bring  the  recording  stylus  201,  or 
the  reproducing  stylus  211  down  upon  the 
record-disk  4.  The  sound  box  is  yieldingly 
held  in  either  of  its  i:»ositions  by  means  of 
a  spring  clip  26  suitably  secured  at  one  of 

30  its  ends  to  the  L  shaped  support  12  and  hav- 
ing a  projection  27  in  its  other  end  which 
snaps  in  similar  de])ressions  formed  in  the 
sound  box  support,  when  the  latter  is 
brought  to  one  or  the  other  of  its  vertical 

35   positions. 

A  rack  bar  28  is  secured  to  the  support  12 
by  means  of  the  joint  29.  This  comprises  a 
socket  30  in  which  the  rounded  end  of  the 
rack  bar  28  is  rotatably  secured  by  means  of 

40  the  groove  31  formed  therein  and  the  screw 
32  passed  through  the  socket  and  engaging 
the  groove.  The  socket  is  provided^  with  a 
rearward^  extending  lug  33,  which  is  piv- 
otally  connected  to  the  pair  of  lugs  34  pro- 

45  jecting  from  the  hub  35,  pivotaliy  secured 
by  screw  36  to  the  support  12.  This  forms 
in  effect  a  universal  joint  and  permits  the  re- 
cording stylus  to  have  the  freedom  of  move- 
ment relative  to  the  rack  bar,  which  is  neces- 

50   sary  while  the  record  is  being  made. 

A  vertical  shaft  37  is  detachably  coupled 
with  the  shaft  2  by  means  of  the  resilient 
sleeve  38.  The  sleeve  is  secured  to  the  sh.ift 
37,  and  is  longitudinally  slit  to  embrace  the 

55  shaft  2  with  sufficient  force  to  couple  the 
two  shafts  in  driving  engagement.  A  han- 
dle 39  terminates  the  shaft  37  and  aids  in 
connecting  it  with  the  shaft  2.  The  shaft  37 
is  provided  with  a  worm  40  which  engages 

60  with  the  worm  gear  41  mounted  within  a 
casing  42  between  the  plates  43  and  44.  The 
upper  and  lower  walls  of  the  casing  are 
bored  to  receive  the  shaft  37  and  the  casing 
is   retained    in   siiitable   rotatable   position 

G5  thereon  by  means  of  the  groove  45  formed  in 


the  shaft  and  the  pin  46  projecting  through 
the  casing  into  the  groove. 

A  plate  47  is  suitably  secured  to  the  casing 
42  along  its  lower  edge,  thereby  leaving  a 
space  between  it  and  the  plate  43.     Within  jq 
this  space  and  secured  upon  the  shaft  \?iUi 
the  worm  gear  41  is  a  pinion  48,  for  engag- 
ing the  rack  bar  28.     The  space  between  the 
plates  43  and  47  is  opened  at  both  sides  and 
top  and  the  rack  bar  is  let  fall  within  the  75 
space  from  the  top  to  extend  at  either  end, 
so  that  it  may  be  easily  engaged  with  or  dis- 
engaged from  the  pinion  48.     A  handle  49, 
also  serving  as  a  weight,  is  secured  to  the 
end  of  the  rack  bar  for  raising  and  lowering  30 
.  it,  and  for  holding  it  upon  the  pinion  48  and 
brought  in  engagement  therewith. 

The    swivel   joint    10    permits    excessive 
weight  to  be  supported  by  the  operating 
stylus,  and  to  correct  this,  a  j)late  50  is  se-  35 
cured  to  the  end  of  the  tube  7,  preferably  by 
providing  it   with   a   perforation   for   em- 
bracing the  end  of  the  swivel  10,    A  slit  52 
is  made  in  the  plate  opening  into  the  per- 
foration, and  a  screw  53  is  screwed  into  the  90 
plate  across  the  slit  for  drawing  it  together 
to  form  a  tight  hold  of  the  plate  with  the 
swivel  10.    The  plate  is  also  provided  with 
pins  54,  which  project  therethrough  and  ex- 
tend on  either  side  of  the  tube  7  at  a  suitable  95 
distance  from  the  swivel  10  to  hold  the  plate 
from  being  moved  when  supporting  its  load. 
An  arm  65  is  suitably  formed  for  securing  it 
to  the  L  shaped  support  12  as  by  the  screw 
56  and  for  passing  it  behind  the  plate  50,  100 
where  it  terminates  in  a  handle  57.    An  ad- 
justing screw  58  passes  through  the  arm  65 
at  the  rear  of  the  plate  50  and  has  its  end 
directed  to  abut  against  the  plate,  thereby 
relieving  the  stylus  of  its  load  to  a  greater  105 
or  less  extent  depending  upon  the  adjust- 
ment of  the  screw. 

Figs.  2  and  3  show  another  way  of  per- 
fecting a  drive  of  the  shaft  27.    The  sleeve 
38  in  this  case  tightly  fits  within  a  heavy  no 
disk  59,  which  sets  in  central  position  upon 
the  table  1  in  frictional  contact  therewith. 
To  increase  the  friction  a  disk  of  felt  60  or 
other  suitable  material  may  be  interposed 
between  the  table  and  disk.    In  this  con-  115 
struction  the  record  disk  has  a  central  per- 
foration large  enough  to  permit  it  to  pass 
over  the  disk  59,  and  all  that  is  necessary 
when  placing  a  disk  upon  the  table  or  re- 
moving one  therefrom  is  to  remove  the  rack  120 
bar  28  from  its  gear  48. 

The  operation  of  the  machine  is  as  fol- 
lows:— AVlien  it  is  desired  to  make  a  record, 
the  sleeve  38  is  withdrawn  from  the  shaft  2 
with  the  aid  of  the  handle  39,  and  a  blank  125 
disk  4  is  placed  upon  table  1,  the  shaft  2  ex- 
tending through  an  opening  in  the  disk. 
The  sleeve  38  is  then  replaced  upon  the  shaft 
2.  When  the  weighted  disk  59  is  employed, 
the  sleeve  38  need  not  be  removed.    In  this  130 
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instance  it  is  only  necessary  to  raise  the  rack 
bar  28  from  the  casing  42  and  to  place  the 
blank  disk  4  over  the  weighted  disk  59.  The 
stylus  support  15  is  then  turned  to  bring  the 
5  recording  stylus  201  upon  the  blank  disk  4 
at  a  suitable  point  near  the  circumference 
where  the  record  is  to  begin.  When  the 
sound  box  is  turned  to  this  position  it  is 
brought  into  communication  with  the  re- 

10  ceiving    horn    14    through    the    orifice    25. 
With  the  stylus  in  this  position  the  rack  bar 
28  is  lowered  within  the  casing  and  into  en- 
gagement with  its  gear  wheel  48. 
The  adjusting  screw  58  is  then  set  to  take 

15  the  excessive  weight  off  the  stylus,  so  that  it 
will  cut  the  desired  spiral  groove  in  the 
record.  The  machine  is  then  ready  to  be 
operated  in  the  usual  way.  The  relative 
speed  of  the  disk  4  and  rack  bar  28  is  de- 

20  pendent  upon  the  relative  sizes  of  the  v/orm 
40,  gear  41  and  gear  48.  The  relative  sizes 
of  these  gears  are  such  as  to  move  the  rack 
bar  28  and  thereby  the  stylus  201  toward 
the  center  with  the  required  velocity  to  cut  a 

25  sijiral  groove  upon  the  disk  having  the  de- 
sired pitch.  The  stylus  moves  toward  the 
center  of  the  blank  disk  in  the  arc  of  a  circle 
and  the  rack  bar  28  is  accordingly  secured 
in  link  fashion  to  the  sound  box  support  12 

30  and  shaft  37  to  allow  for  this  movement  and 
at  the  same  time  to  permit  the  driving  mech- 
anism to  properly  operate. 

After  the  record  has  been  produced  upon 
the  disk  it  may  be  reproduced  by  turning  the 

35  stylus  su^Dport  15  to  bring  the  reproducing 
stylus  211  upon  the  record,  which  turning, 
at  the  same  time  turns  the  orifice  25  thereby 
affording  communication  between  the  stylus 
211   and  the  horn   6.     The  stylus   is  now 

40  placed  in  the  groove  formed  upon  the  record 
at  the  beginning  thereof,  that  is  to  say  at 
the  circumference  of  the  disk,  and  the  ma- 
chine operated  as  before. 

Although  I  have  shown  only  one  form  of 

45  mechanism  embodying  my  invention,  it  is 
obvious  that  various  changes  within  the  skill 
of  the  mechanic  may  be  made  therein  with- 
out departing  from  the  spirit  of  the  inven- 
tion, provided  the  means  set  forth  in  the  fol- 

50  lowing  claims  are  employed. 

Having  thus  described  my  invention,  I 
claim : — 

1.  In  a  sound  recording  and  reproducing 
machine  of  the  disk  record  type,  a  tubular 

55  support,  a  sound  receiving  horn  secured  to 
one  end  of  the  support,  a  sound  transmit- 
ting horn  secured  to  the  other  end  of  the 
support,  a  sound  box  rotatably  mounted  in  the 
support,  a  recording  st3dus  secured  in  one  end 

60  of  the  sound  box,  a  reproducing  stylus  secured 
in  the  other  end  of  the  sound  box,  said  sound 
box  having  an  orifice  adapted  to  affotd 
communication  between  the  interior  of  the 
sound  box  and  the  horns  when  the  styli  are 

65  turned  to  contact  with  the  disk  record,  and 


means  for  moving  the  soun,d  box  across 
the  disk. 

2.  In  a  recording  machine  of  the  disk 
record  type,  a  sound  box  supporting  swing- 
ing arm,  a  longitudinally  movable  member  70 
for  swinging  the  arm  across  the  disk,  oper- 
ating means  for  the  member,  a  universal 
joint  connecting  the  member  with  the  arm, 
and  a  rotatable  joint  connecting  the  mem- 
ber with  the  operating  means  to  permit  rel-  75 
ative  movement  of  the  swinging  arm  and 
longitudinally  movable  member. 

3.  In  a  graphophone  a  tubular  support 
having  a  pair  of  outlets,  one  adapted  to 
lead  to  a  reproducing  horn  and  the  other  go 
adapted  to  lead  to  a  recording  horn,  and  a 
sound  box  rotatably  mounted  in  said  sup- 
port and  adapted  to  bring  opposite  ends 
thereof  into  operative  engagement  with  a 
disk,  said  box  having  an  orifice  positioned  85 
within  the  bore  of  said  support  adapted  to 
control  the  communication  between  the  en- 
gaged end  of  said  box  and  one  of  said  outlets. 

4.  In  a  disk  graphophone  the  combina- 
tion with  a  pair  of  horns,  of  a  unitary  mem-  90 
ber  carrying  a  recording  and  a  reproducing 
device  immovable  relatively  to  each  other, 
said  unitary  member  being  rotatably  mount- 
ed intermediate  its  length  for  bringing 
either  device  into  engagement  with  a  record  95 
disk  and  having  means  controlling  a  selec- 
tive communication  with  said  horns. 

5.  In  a  disk  graphophone,  a  tube  having 
a  movement  in  a  plane  parallel  to  the  disk, 

a  U  tube  swiveled  to  one  end  of  said  first  100 
mentioned  tube  and  having  a  leg  thereof 
free  to  move  in  a  plane  perpendicular  to 
the  plane  of  the  disk,  a  support  detachably 
connected  to  said  movable  leg  and  a  sound 
box  having  oppositely  disposed  styli  rev-  i05 
olubly  mounted  in  said  support  whereby 
either  stylus  may  be  brought  into  operative 
relation  to  the  disk. 

6.  In  a  graphophone,  a  hollow  tubular 
spool  shaped  sound  box  mounted  interme-  110 
diate  its  length  for  rotation,  heads  extend- 
ing parallel  to  each  other  removably  posi- 
tioned in  opposite  ends  thereof  and  consti- 
tuting the  enlarged  ends  of  the  spool  shaped 
sound  box,  styli  carried  by  said  heads,  said  115 
sound  box  having  an  outlet  in  the  side  there- 
of directly  open  to  both  of  said  heads,  and 

a  tube  communicating  with  said  outlet  and 
constituting  an  extension  from  the  side  of 
the  sound  box.  120 

7.  In  a  graphophone,  a  sound  box  having 
styli  at  opposite  ends  thereof,  a  tubular 
member  communicating  with  said  box  in- 
termediate the  ends  thereof,  said  member 
having  a  plurality  of  horn  outlets  there-  125 
from  and  means  forming  a  part  of  said  box 
controlling  said  horn  outlets. 

8.  In  a  graphophone,  a  disk  support,  an 
actuating  shaft  for  said  support  having  a 
portion   projecting    above    the    same,    said  130 
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shaft  including  a  worm  portion  dismount- 
able  from  said  projecting  portion  of  the 
shaft  to  permit  the  positioning  of  a  disk 
on  said  support,  a  sound  box  movable  across 
5  said  support  and  a  rack  and  pinion  connec- 
tion between  said  box  and  worm  portion. 

9.  In  a  graphophone,  an  actuating  shaft, 
a  gear  transmission  housing  removably 
mounted  on  said  shaft,  a  sound  box  and  a 

10  rack  attached  to  said  box  and  adapted  to  be 
swung  into  engagement  with  the  transmis- 
sion in  said  housing. 

10.  In  a  disk  graphophone,  a  support 
adapted  to  carry  a  record  disk,  an  actuating 

15  shaft  therefor,  a  sound  box  and  means  for 
drawing  said  box  across  the  disk,  said  means 
including  a  rack  connected  to  said  box,  a 
shaft  removably  connected  to  said  actuat- 
ing shaft  and  means  connecting  said  last 


named  shaft  with  said  rack  and  removable 
therewith. 

11.  In  a  graphophone,  a  turntable,  a 
member  held  by  its  weight  in  frictional 
contact  with  said  turntable  to  revolve  with 
the  same,  said  member  adapted  to  have  a 
record  disk  inserted  over  the  same  to  rest 
on  said  turntable,  a  sound  box  movable  rel- 
ative to  said  disk  and  means  connected  to 
said  member  to  actuate  the  sound  box,  said 
means  being  readily  removed  from  the  mem- 
ber to  permit  the  positioning  of  the  record 
disk. 

This  specification  signed  and  witnessed 
this  8th  day  of  July,  A.  D.,  1912. 

HOEACE  H.  BEOWN. 

Signed  in  the  presence  of — 
S.  C.  Yeaton, 
F.  E.  Manuel. 
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To  all  whom  it  may  concern : 

Be  it  known  that  I,  Herman  G.  Pape,  a 
citizen  of  the  United  States,  and  resident  of 
iS'ew  Yoi'k,  in  the  county  of  New  York  and 
5  State  of  New  York,  have  invented  a  certain 
new  and  useful  Phonograph  Recorder  and 
Eeproducer,  of  which  the  following  is  a 
specification. 
My   invention   relates   to   an  instrument 

10  adapted  for  making  phonograph  records  of 
sounds  mechanically,  electrically  or  tele- 
phonically  transmitted  to  the  instrument, 
Avhich  instrument  is  also  adapted  for  use  as 
a  reproducer. 

15  An  object  of  the  invention  is  to  provide 'a 
practical  means  for  making  records  on  pho- 
nograph recording  blanks  as  c.ylinders,  disks, 
or  the  like,  of  mechanically  or  telephonically 
transmitted  sounds  such  as  musical  produc- 

90  tions,  speeches,  or  other  subject  matter 
which  it  may  be  desired  to  record  for  phono- 
graphic reproductions. 

A  further  object  of  the  invention  is  to 
provide    an    instrument    which    is   adapted 

35  both  for  making  records  of  telephonically 
transmitted  sounds  and  also  of  sounds  con- 
veyed directly  thereto  independently  of  the 
telephone  circuit  and  for  reproducing  the 
same  independently  of  the  telephone  circuit. 

30  The  instrument  may  comprise  an  electroT 
magnet  for  connection  in  a  telephone  circuit, 
an  armature  for  the  magnet  arranged  to  vi- 
brate in  response  to  electrical  impulses  in 
the  electro-magnet,  a  diaphragm  connected 

35  to  vibrate  with  the  armature,  and  a  stylus 
or  style  comprising  a  sapphire  or  diamond 
point  mounted  on  the  diaphragm.  In  mak- 
ing a  record  the  style  may  bear  on  a  suitable 
tablet  or  recording  blank,  as  for  example,  a 

40  revolving  wax  cylinder  and  support  the 
weight  of  the  electro-magnet.  The  vibra- 
tions of  the  style  with  the  diaphragm  oper- 
ate in  a  well  known  manner  to  produce  in 
the  impression  material  of  the  cylinder  a 

45  record  capable  of  reproduction  in  a  phono- 
g]-aph.  The  electro-magnet  may  be  mount- 
ed within  a  casing  provided  with  means 
through  which  sounds  may  be  conveyed  di- 
rectly to  the  diaphragm  and  Adbrate  the  lat- 

50  ter  for  making  records  independently  of  the 
telephone  circuit. 

Other  features  of  the  invention  will  ap- 
pear hereinafter. 
In  the  accompanying  drawings,  Figure  1  is 

^S  a  sectional  elevation  view  of  an  instrument 
embodying  the  principles  of  my  invention. 


Fig.  2  is  a  sectional  plan  view  as  indicated 
by  the  section  line  2 — 2  on  Fig.  1.  Fig.  3  is 
a  bottom  plan  view.  Fig.  4  is  a  sectional  ele- 
vation view  of  a  modification.  eo 

The  electro-magnet  may  comprise  a  wind- 
ing 1  within  a  shell  2  of  magnetic  material, 
and  a  tubular  core  3  having  a  screw  threaded 
connection  with  the  base  of  the  shell  2.  The 
electro-magnet  is  mounted  on  a  support  4  65 
in  the  form  of  a  plate  or  disk  with  a  central 
screw  threaded  opening  to  receive  the  corre- 
spondingly threaded  end  of  the  shell  2,  the 
latter  being  provided  with  a  flange  5  which 
abuts  against  the  disk  4.  70 

A  diaphragm  6,  which  is  preferabl}^  made 
of  glass  but  may  be  made  of  other  suitable 
material,  is  mounted  on  the  supporting  ])latc 
4,  being  held  thereon  by  a  threaded  ring 
7  which  forms  with  said  plate  an  annular  re-  75 
cess  to  receive  the  periphery  of  the  dia- 
phragm. Washers  or  gaskets  8  of  paper  or 
other  compressible  material  are  placed  in 
said  annular  recess  on  opposite  sides  of  the 
diaphragm.  The  plate  4  forms  a  cap  or  end  80 
piece  for  a  casing  9  containing  the  electro- 
magnet, said  plate  being  connected  to  the 
casing  by  a  hinge  10,  and  supported  at  a 
point  opposite  the  hinge  by  a  latch  or  bail 
11.  The  latch  11  permits  a  limited  up  and  85 
down  movement  of  the  support  4  and  parts 
carried  thereby  for  a  purpose  that  will 
appear  hereinafter.  The  casing  may  be 
shaped,  as  shown,  for  example  in  Fig.  4,  so 
that  when  the  latch  is  released  the  support  90 
4  can  be  swung  down  to  carry  the  electro- 
magnet out  of  the  casing. 

An  armature  12  is  yieldingly  supported 
above  the  electro-magnet  for  vibration  in  re- 
sponse to  electrical  impulses  in  the  magnet  95 
coil.  The  means  for  supporting  the  arma- 
ture comprises  a.  hollow  cylinder  or  ring  13 
having  a  screw  threaded  connection  with 
the  magnet  shell  2,  a  flange  14  on  said  shell 
forming  a  shoulder  against  which  the  lower  100 
end  of  the  cylinder  abuts.  A  flexible  spider 
comprising  thin  elastic  radial  arms  15,  is 
clamped  between  the  upper  end  of  the  cylin- 
der 13  and  a  ring  16  threaded  on  the  cylin- 
der. A  stem  17  fixed  to  the  armature,  pro-  ^^^ 
jects  upwardly  through  a  central  opening  in 
the  spider  but  out  of  direct  contact  there- 
with, and  is  connected  to  the  spider  by  ce- 
ment 18. 

A  connection  between  the  stem  17  and  the  •'■^^ 
diaphragm  6  comprises  a  hollow  rod  or  tube 
20  extending  through  the  core  3  of  the  elec7 
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trO'inagnet.  The  upper  end  of  said  tube 
may  extend  through  an  opening  in  the  arma- 
ture 12  and  is  provided  with  a  roughened 
stem  or  connecting  piece  21  which  projects 
5  into  the  hollow  stem  17  and  is  secured  there- 
to by  the  cement  18.  The  lower  end  of  the 
stem  20  has  fixed  thereto  a  foot  22  which  is 
cemented  to  the  diaphragm  6. 

With  the  above  construction,  the  arma- 

jiQ  ture  may  vibrate  freely  in  response  to  mag- 
netic impulses  set  up  therein  by  the  elec- 
trical impulses  transmitted  through  the  elec- 
tro-magnet. These  vibrations  are  imparted 
to  the  diaphragm,  the  latter  being  capable 

X5  of  producing  sound  Avaves  corresponding  to 
those  electrically  transmitted  through  the 
electro  -  magnet.  The  elastic  spider  while 
permitting  the  -armature  to  vibrate,  has  a 
constant  tendency  to  return  the  armature  to 

20  its  normal  position  of  rest  and  to  thereby 
bring  the  diaphragm  also  to  its  normal  po- 
sition. 

To  enable  the  instrument  to  be  used  as  a 
phonautograph    for   registering   the    vibra- 

25  tions  set  up  in  the  diaphragm,  a  style  23 
having  a  point  of  hard  material  as  a  sap- 
phire or  diamond  point,  is  attached  to  the 
diaphragm  as  by  means  of  a  holder  24 
which  may  be  made  of  a  sheet  of  aluminum 

30  formed  into  a  tube  in  the  end  of  which  the 
style  23  is  secured,  said  holder  having  flat 
portions  or  wings  32  cemented  to  the  dia- 
phragm, the  end  of  said  holder  opposite  the 
style  having  a  flat  portion  26  also  cemented 

35  to  the  diaphragm. 

In  operation,  the  style  23  may  rest  on  a 
blank  suitable  for  recording,  as  for  example 
a  revolving  cylinder  25  which  is  to  receive 
the  record,  and  the  weight  of  the  support 

40  4-  and  the  electro-magnet  and  other  parts 
mounted  thereon  is  carried  by  the  said  style 
Avhich  is  thus  caused  to  bear  with  a  yielding 
pressure  against  the  blank  25.  The  vibra- 
tions set  up  in  the  electro-magnet  cause  the 

45  style  23  to  vibrate  and  thereby  produce  in 
the  impression  receiving  material  of  the 
blank  25,  tracings  or  impressions  having 
characteristics  corresponding  to  the  sounds 
producing  the  A'ibi'ations.     In  this  manner 

50  phonautograph  records  are  produced  of  the 
telephonically  transmitted  soimds.  It  will 
be  seen  that  the  instrmiient  may  be  prop- 
erly termed  a  telephonautograph. 

The  casing  9  forms  a  carrier  for  the  elec- 

55  tro-magnet  and  its  support  4,  and  is  de- 
signed to  be  mounted  on  the  usual  swinging 
arm  or  carrier  to  SAving  toAvard  and  from  the 
cylinder,  and  Avhich  arm  is  caused  to  travel 
lengtliAvise  of  the  cylinder  as  the  latter  ro- 

60  tates,  in  a  manner  Avell  understood  by  those 
familiar  Avith  the  art.  The  casing  is  pro- 
vided Avith  a  flange  33  by  Avhich  it  is  sup- 
ported on  said  SAvinging  arm. 

The  instrument  is   further   adapted   for 

65   making  records  of  sounds  transmitted  there- 


to independently  of  the  electro-magnet  and 
its  circuit.  For  this  purpose  the  casing  9  is 
formed  Avith  a  tube  or  a  funnel  27  to  receive 
the  sounds  to  be  recorded  and  for  transmit- 
ting or  carrying  the  reproduced  sounds.  The  70 
sounds  entering  said  tube  are  transmitted 
through  a  perforated  diaphragm  28,  and 
pass  through  the  casing  around  the  electro- 
magnet and  through  an  annular  series  of 
q])enings  29  and  impinge  on  the  diaphragm.  75 
The  diaphragm  is  thus  vibrated  and  the 
sounds  recorded  by  the  vibrating  style.  It 
Avill  be  seen  that  the  instrument  is  also 
adapted  to  serve  as  a  reproducer,  and  as  an 
ordinary  telephone  receiver.  The  terminals  80 
of  the  magnet  coil  may  be  attached  to  elec- 
trical terminal  sockets  30  mounted  in  the 
casing.to  receive  spring-clip  tenninals  of  the 
telephone  circuit  Avires. 

Sound  Avaves  produced  by  vibrations  of  85 
the  diaphragm  G  may  be  transmitted  through 
the  openings  29,  thence  through  the  openings 
in  the  grid  28  and  out  of  the  funnel  27,  to 
AVhich  may  be  connected  any  other  Avell 
knoAvn  or  desired  sound  conveyer,  for  the  yo 
accomplishment  of  the  purpose  set  forth. 

Fig.  4  illustrates  a  modification  in  Avhich 
the  diaphragm  6'  is  made  of  magnetic  ma- 
terial and  is  vibrated  directly  b.y  the  elec- 
tro-magnet. In  other  words  the  diaphragm  95 
itself  forms  the  vibrating  armature.  The 
style  23'  may  be  in  the  form  of  a  rod  sup- 
ported adjacent  its  point  by  a  block  31  se- 
cured to  the  armatui-e. 

Modifications  other  than  those  herein  dis- 
closed may  be  resorted  to  without  departing 
from  the  spirit  and  scope  of  my  invention 
and  portions  of  the  invention  may  be  used 
Avithout  others. 

What  I  claim  is : — 

1.  In  an  instrument  for  making  phono- 
graph records,  the  combination  of  an  elec- 
tro-magnet, a  diaphragm,  means  for  caus- 
ing the  diaphragm  to  vibrate  in  response  to 
electrical  impulses  in  the  electro-magnet, 
an  inclosing  casing  for  the  electro-magnet, 
a  cover  piece  hinged  to  the  casing,  said  elec- 
tro-magnet and  diaphragm  mounted  on  said 
cover  piece,  to  moA'e  up  and  down  tliereAvith 
relatively  to  the  casing,  and  a  stylus  con- 
nected to  the  diaphragm  to  vibrate  there- 
A\'itli. 

2.  In  a  sound  recording  instrument,  the 
combination  Avith  an  electro-magnet,  of  a 
diaphragm,  means  for  causing  the  dia- 
phragm to  vibrate  in  response  to  electrical 
impulses  in  the  electro-magnet,  a  plate  pro- 
viding a  peripheral  support  for  the  dia- 
phragm, and  on  Avhich  the  electro-magnet  is 
mounted,  an  inclosing  casing  for  the  elec-  125 
tro-magnet,  said  supporting  plate  being 
hinged  to  the  casing,  and  a  stylus  connected 

to  tlie  diaphragm  to  vibrate  thereAvith. 

3.  In  a  sound  recording  instrument,  the 
combination   of   an   electro-magnet,   a   dia-  130 
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phragni,  uieans  for  causing  the  diaphragm 
to  vibrate  in  response  to  electrical  impulses 
in  the  electro-magnet,  a  plate  providing  a 
peripheral  support  for  the  diaphragm,  and 
5  on  which  the  electro-magnet  is  mounted,  an 
inclosing  casing  for  the  electro-magnet,  said 
supporting  plate  being  hinged  to  the  casing, 
a  stylus  connected  to  the  diaphragm  to  vi- 
brate therewith,  said  casing  having  an  open- 

10  ing  to  provide  a  passage  for  the  transmis- 
sion of  sound  waves  through  the  casing  to 
the  diaphragm,  whereby  the  latter  may  be 
vibrated  by  the  direct  action  thereon  of 
sound  waves  transmitted  thereto  independ- 

15  ently  of  the  electro-magnet. 

4.  In  a  sound  recording  instrument,  the 
combination  with  an  electro-magnet,  of  a 
diaphragm,  means  for  causing  the  dia- 
phragm to  vibrate  in  response  to  electrical 

20  impulses  in  the  electro-magnet,  a  plate  pro- 
\iding  a  pei-ipheral  sup])ort  for  the  dia- 
phragm, and  on  wliich  tlie  electro-magnet  is 
mounted,  an  inclnsing  casing  for  the  electro- 
magnet, said  supporting  plate  being  hinged 

25  to  the  casing,  a  stylus  C(mnected  to  the  dia- 
pliragm  to  vibrate  therewith,  said  casing 
liaving  an  opening  to  provide  a  passage  for 
the  transmission  of  sound  waves  through 
the  casing  to  the  diaphragm,  whereby  the 

30  diaphragm  may  be  vibrated  by  the  direct 
action  thereon  of  the  sound  waves  transmit- 
ted thereto  independently  of  the  electro- 
magnet, said  diaphragm  being  located  on 
the  lower  or  outer  side  of  said  end  plate, 

35  the  latter  having  open  portions  for  the  pas- 
sage of  said  sound  waves. 

5.  In  a  sound  recording  instrument,  the 
combination  with  an  electro-magnet,  and  an 
armature  therefor,  of  a  support  on  wliich 

40  the  electro-magnet  is  mounted,  a  diaphragm 
mounted  on  said  support,  means  forming  an 
elastic  mounting  for  the  armature  permit- 
ting it  to  vibrate  freely  in  response  to  elec- 
trical  impulses   in   the   electro  -  magnet,    a 

45  stem  connecting  the  diaphragm  and  said 
armature,  cement  connecting  the  armature 
to  said  elastic  means  and  permitting  the  dia- 
phragm to  be  connected  through  said  stem 
to   said   elastic   support   without    stress   or 

50  strain  on  the  diaphragm  when  in  its  normal 
position  of  rest,  and  a  stylus  connected  to 
vibrate  with  the  diaphragm. 

6.  In  a  sound  reproducing  instrument,  the 
combination  of  an  electro-magnet  having  a 

55  vertically  disposed  hollow  core,  a  support  on 
Avhich  said  magnet  is  movmted,  a  horizon- 
tally disposed  diaphragm  mounted  on  said 
support  beneath  the  electro-magnet,  an  ar- 
mature above  the  electro-magnet,  a  spider 

^^  located  above  the  electro -magnet  and  com- 
prising elastic  radial  arms,  said  spider  sup- 
ported on  the  electro-magnet,  means  for  con- 
necting the  armature  to  the  spider,  a  stem 
extending  through  said  hollow  magnet  core 

^5  and  providing  a  connection  between  the  dia- 


phragm and  the  said  armature,  and  sound 
recording  means  actuated  by  the  diaphragm. 

7.  In  a  sound  reproducing  instrument,  the 
combination  with  an  electro-magnet,  means 
for   supporting   a   diaphragm   beneath   the  70 
electro-magnet,  the  electro-magnet  having  a 
hollow   core,  an   annular  supj)ort  mounted 
on   the   electro-magnet   and   extending   up- 
wardly therefrom,  a  spider  comprising  elas- 
tic radial  arms  attached  at  their  outer  ends  75 
to  said  support,  an  armature  located  above 
the     electro-magnet,     a     stem     extending 
through  said  hollow  core  and  attached  at 
its  lower  end  to  the  diaphragm,  and  means 
connecting  the  armature  and  the  upper  end  80 
of  said  stem  to  the  spider   at  its  center, 
whereby  the  armature  is  suspended  from  the 
spider  to  vibrate  in  response  to  electrical, 
impulses  set  up  in  the  electromagnet,  and 
said  vibrations  are  transmitted  to  said  dia-  85 
phragm,  and  a  stylus  connected  to  the  dia- 
phragm for  recording  the  vibrations. 

8.  The  combination  of  an  electro-magnet 
ha\nng  a  Acrtical  hollow  core,  an  armature 
above  said  electro-magnet,  a  diaphragm  90 
below  the  electro-magnet,  a  rod  extending 
through  said  core  and  connecting  the  arma- 
ture and  diaphragm,  a  stylus  connected  to 
the  diaphragm,  means  for  elastically  sup- 
porting the  armature  and  said  rod  at  a  point  95 
above  the  electro-magnet,  a  casing  inclos- 
ing the  electro-magnet,  and  an  end  plate 

or  closure  for  the  lower  end  of  the  casing 
and  hinged  to  the  casing,  the  magnet  and 
diaphragm  both  being  mounted  on  said  end   3  00 
plate. 

9.  In  an  instrument  for  making  phono- 
graphic records,  the  combination  of  an  elec- 
tro-magnet, a  diaphragm  arranged  to  be  vi- 
brated thereby,  a  support  on  which  said  elec-  105 
tro-magnet  and  diaphragm  are  mounted, 
means  actuated  by  the  diaphragm  to  record 
the  vibrations  on  a  rotating  cylinder,  and  a 
carrier  on  which  said  support  is  mounted  to 
move  freely  relatively  to  the  carrier  toward  110 
and  from  the  cylinder  and  permitting  the 
Aveight  of  the  electro-magnet  and  support  to 

be  cari'ied  on  the  cylinder  while  said  carrier 
moves  lengthwise  of  the  cylinder. 

10.  In  a  phonographic  instrument,  the  115 
combination  of  an  electro-magnet,  means  ac- 
tuated thereby  for  producing  on  a  record- 
ing blank,  a  record  corresponding  to  elec- 
trical impulses  in  the  electro-magnet,  a  sup- 
port on  which  the  electro-magnet  is  mount-  120 
ed,  a  carrier  to  which  said  support  is  hinged 

to  permit  the  electro-magnet  to  swing  to- 
ward and  from  said  recording  blank,  said 
support  and  its  carrier  adapted  to  traverse 
the  recording  blank.  125 

11.  In  a  phonographic  instrument,  the  com- 
bination of  an  electro-magnet,  means  vi- 
brated thereby  for  making  a  record  on  a 
recording  blank,  a  support  on  which  said 
electro-magnet  and  said  means  are  mounted,  130 
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and  a  carrier  to  which  said  support  is  hinged  York  and  State  of  New  York  this  2nd  day 

to  swing  with  said  electro-magnet  and  said  of  March,  A.  D.  1915. 
means  toward  and  from  the  recording  blank,  HFTJlVrAlsr  C    PAPF 

said  carrier  and  support  being  adapted  to 
5   travel  as  a  unit  to  traverse  the  recording        Witnesses: 

blank.  Ida  B.  Pape, 

Signed  at  New  York  in  the  countj^  of  New  Ida  D.  Pape. 

Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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Specification  of  Letters  Patent.         Patented  Mar.  13,  191*7. 

Application  filed  March  18, 1915.     Serial  No.  15,206. 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  Clinton  E.  Woods,  a 
citizen  of  the  United  States,  and  a  resident 
of  Bridgeport,  Fairfield  county,  Connecti- 
o  cut,  (whose  post-office  address  is  care  of 
American  Grai^hoiihone  Co.,  Bridgeport, 
Connecticut,)  have  invented  a  new  and  use- 
ful Improvement  in  Eecorder-Eeproducer 
Devices,  which  invention  is  fully  set  forth 
10  in  the  following  specification. 

This  invention  relates  to  talking-machines 
(unployed  interchangeably  for  recording  and 
i-e])rodueing,  and  commonly  known  as  "  dic- 
tation-machines."    A  ^veil-known  form  of 

13  such  dictation-machines  is  shown  in  the 
Macdonald  U.  S.  Patent  No.  1,100,024, 
dated  June  IG,  1914,  in  which  the  recorder- 
re])roducer  "head  "  is  mounted  on  a  suitable 
carriage  that  travels  along  the  cylinder,  and 

20  lias  a  single  diaphragm  equipped  with  both 
a  recording-stylus  and  a  reproducing-stylus 
disposed  in  alinement  in  the  vertical  plane 
at  right  angles  to  the  axis  of  the  rotating 
cylinder;  and  by  shifting  said  recorder-re- 

25  producer  backward  or  forward  in  said 
plane,  either  stylus  is  thrown  out  of  engage- 
ment while  the  other  is  brought  into  opera- 
tive position,  or  the  head  is  put  into  neutral 
position  with  both  styli  out  of  engagement. 

30  In  dictating  to  such  machines,  it  is  fre- 
quently desirable  to  interrupt  the  dictation 
and  listen  to  the  words  just  recorded.  This 
may  be  done,  after  first  putting  the  re- 
corder-reproducer into  its  neutral  position, 

35  by  sliding  the  carriage  backward  (along  the 
cylinder)  tlie  desired  distance,  and  then 
bringing  the  reproducing-stylus  into  posi- 
tion. However,  it  is  quite  a  delicate  and 
difficult  operation  to  slide  the  head  back- 

40  ward  just  the  right  distance;  and  there- 
fore so-called  "  back-spacers  "  have  been  de- 
A'ised,  by  Avhich  the  head  is  moved  in  re- 
verse direction  one  step  at  a  time.  Again, 
upon  resuming  the  dictation,  after  listening 

45  to  the  reproduction,  the  operator  is  liable 
to  bring  the  recording-stylus  into  contact 
with  an  already-recorded  portion  of  the 
cylinder,  thus  destroying  the  record  already 
made;  or,  in  making  sure  to  avoid  this,  the 

50  (-nrriage  is  liable  to  be  advanced  too  far, 
with  an  unnecessary  sacrifice  of  recording- 
space.  To  avoid  these  troubles,  so-called 
"  forward-spacing "  devices  have  been  de- 
signed.   The  object  of  the  present  invention 

55  is  to  attain  the  same  results  of  back-spacing 


and  forward-spacing,  without  having  to 
complicate  the  machine  with  special  mecha- 
nisms for  that  iDurpose. 

The  ])resent  invention  consists  in  locating 
the  two  styli  out  of  the  alinement  referred  60 
to, — tliut  is,  in  placing  the  recording-stylus 
someAvhat  in  advance  of  the  reproducing- 
stylus,_so  that  by  merely  shifting  from  the 
recording-]:)osition  to  the  reproducing-posi- 
tion — and  without  sliding  the  carriage — the  65 
reproducing-stylus  is  at  once  brought  into 
engagement  several  record-grooves  behind 
where  the  recorder  has  just  been  operating; 
and  then  the  operator  can  readily  listen  to 
what  he  has  just  been  dictating;  and,  when  ,70 
such  rei)roduction  is  finished,  the  mere 
bringing  of  the  recording-stylus  into  posi- 
tion insures  that  it  shall  engage  the  cylinder 
far  enough  in  advance  not  to  destroy  any 
portion  of  the  record  already  made.  75 

As  the  present  invention  is  to  be  applied 
to  the  rectilinearly-reciprocatory  "  head  "  of 
dictation-machines  of  the  general  type 
shown  in  said  Macdonald  Patent  No.  1,100,- 
024,  and  also  in  Patents  Nos.  842,897,  80 
874,973,  1,003,625,  1,067,933,  and  1,100,755,  it 
is  unnecessary  to  set  forth  herein  the  various 
features  of  construction  and  arrangement 
there  shown ;  and  the  present  invention  will 
be  fully  understood  in  connection  with  the  85 
prior  patents  aforesaid  and  the  single  figure 
of  the  annexed  drawing. 

This  drawing  is  a  plan  view  representing 
conventionally  and  in  full  lines  a  portion 
of  a  partly-recorded  cjdinder  and  the  head  90 
with  its  diaphragm  carrying  the  two  styli 
(the  latter  indicated  in  dotted  lines).  The 
reproducing-position  into  which  the  dia- 
phragm is  shifted  is  indicated  by  dotted 
lines.  95 

In  the  drawing,  1  indicates  the  cylinder; 
and  2  is  the  diaphragm,  carried  by  the 
"head"  2'*,  which  is  adapted  to  be  shifted  to- 
and-fro,  as  along  the  line  6 — 6,  at  right  an- 
gles to  the  axis  of  the  cylindei-, — that  is,  100 
from  the  position  shown  in  full  lines  to  that 
indicated  by  the  dotted  lines.  To  the  dia- 
phragm are  secured,  as  by  washer  3,  the 
usual  recording-stylus  4  and  reproducing- 
stylus  5.  But,  instead  of  the  two  styli  being  105 
located  in  the  same  transverse  line  (as  6 — 6, 
or  other  line  at  right  angles  to  the  axis  of 
the  cylinder),  the  recording-stylus  4  is 
placed  somewhat  in  advance  of  the  repro- 
ducing-stylus 5   (to  the  right,  in  the  draw-   110 
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ing).  The  dotted  line  8 — 8  indicates  that 
portion  of  the  surface  of  the  ta-blet  Avith 
which  the  recording-stylus  and  reproducing- 
stjdus  respectively  will  contact  when  in  op- 
5  erative  position. 

The  drawing  is  intended  to  indicate  that 
the  stylus  4  has  recorded  its  helical  record- 
groove  around  the  first  portion  7  of  the  cyl- 
inder,— leaving  the  remainder  of  the  cylin- 

10  der  blank.  If,  now,  the  reproducing-stylus 
5  be  brought  into  position,  5'  (by  shifting 
head  2^  to  the  position  indicated  by  dotted 
lines)  it  will  engage  the  cylinder  several 
grooves  to  the  left  of  the  blank  portion,  so 

15  as  to  reproduce  the  matter  recorded  in  the 
last  few  grooves;  and,  thereafter,  on  restor- 
ing the  recording- stylus  4  to  position,  there 
will  be  no  danger  of  erasing  any  portion  of 
the  record  already  made. 

20  The  lateral  displacement  between  tlie  two 
stjdi  may  be  (say)  five  record-grooves,  or 
more  or  less  (as  desired).  On  the  usual 
dictation-machine  (cutting  160  tlireads  to 
the  inch),  a  lateral  displacement  of  y/^  f>f  ••n 

25  inch  will  locate  the  reproducing-stylus  just 
five  threads  behind  the  recording-stylus ;  but 
these  figures  are  given  merely  for  illustra- 
tion. 

Although   the   invention   has   thus   been 

30  fully  described  in  detail,  yet  it  is  not  limited 
to  the  precise  construction  and  arrangement 
of  parts  above  set  forth,  and  may  be  em- 
bodied in  various  forms.  For  example,  the 
record-tablet  need  not  be  in  the  form  of  a 

35  cylinder,  and  the  two  styli  need  not  be  ar- 
ranged in  the  precise  diagonal  alinement 
shoAvn,  and  the  styli  need  not  be  carried  di- 
rectly by  the  diaphragm, — it  being  sufficient 
that  the  parts  are  so  located  that  the  repro- 

40  ducing-stylus  when  brought  into  operative 
contact  with  the  tablet  will  engage  the  same 
at  a  point  behind  the  position  just  occupied 
by  the  recording-stylus. 

Having  thus  fully  described  the  invention, 

45  Avhat  is  claimed  is: 

1.  A   recorder-reproducer    for    dictation- 


machines,  comprising  a  rectilinearly-recip- 
rocatory  head  having  a  recording-stylus  and 
a  reproducing-stylus  located  diagonally  with 
respect  to  the  direction  of  reciprocation.        50 

2.  A  recorder-reproducer  for  dictation- 
machines,  comprising  a  recording-stylus  and 
a  reproducing-stylus  having  a  rectilinearly- 
reciprocatory  movement,  and  located  diago- 
nally with  respect  to  the  direction  of  recip-  55 
rocation. 

3.  A  rectilinearly-reciprocatory  recorder- 
reproducer   system    for    dictation-machines, 
having  the  recording-stylus  and  the  repro- 
ducing-stylus   located    diagonally    of    each  60 
other  with  respect  to  said  rectilinear  path. 

4.  A  recorder-reproducer  for  dictation- 
machines,  comprising  a  recording-stylus  and 
a  reproducing-stylus,  said  styli  being  so  lo- 
cated with  respect  to  each  other  that  xipon  65 
shifting  into  the  reproducing-position  said 
reproducing  -  stylus  engages  the  record- 
groove  in  the  rear  of  tlie  termination  thereof. 

5.  A  recorder-reproducer  for  dictation- 
machines,  comprising  a  recoixling-stylus  and  70 
a  reproducing-stylus,  said  styli  being  so  lo- 
cated with  respect  to  each  other  that  upon 
shifting  into  the  recording-position  said 
recording-stylus  engages  the  record-tablet  in 
advance  of  the  point  in  the  record-groove  75 
from  which  said  reproducing-stylus  has  just 
been  removed. 

6.  A  recorder-reproducer  system  for  dic- 
tation-machines, comprising  a  recording- 
stylus  and  a  reproducing-stylus  mounted  to  80 
be  reciprocable  in  a  path  parallel  to  the  tan- 
gent to  the  record-groove  at  the  point  of 
stylus-engagement  therewith,  the  two  styli 
being  located  diagonally  of  each  other  with 
respect  to  said  path.  85 

In  testimony  whereof  I  have  signed  this 
specification  in  the  presence  of  two  subscrib- 
ing witnesses. 

CLINTON  E.  WOODS. 
Witnesses : 

C.  A.  L.  Massie, 
Lauretta  T.  Neal. 
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Specification  of  letters  Patent.         Patented  Mar.  13,  1917. 

Application  filed  January  2,  1915.     Serial  No.  211. 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  Hexry  Kocoueek, 
a  citizen  of  the  United  States,  residing  at 
Chicago,  in  the  county  of  Cook  and  State  of 
5  Illinois,  have  invented  certain  new  and  use- 
ful Improvements  in  Speed-Indicators  for 
Talking-Machines,  of  which  the  folloAving 
is  a  specification,  reference  being  had  to  the 
accompanjdng  drawings,  forming  a  part 
10  thereof. 

This  invention  relates  to  a  substantially 
designed  speed  indicator  for  showing  the 
speed  of  operation  of  a  phonograph.  It  con- 
sists of  the  features  and  elements  described 
15  and  shown  in  the  draAvings,  as  indicated  by 
the  claims. 

In  the  drawings: 

Figure  1  is  a  top  plan  view  of  a  talking 
machine  or  "  phonograph  "  showing  a  speed 
20  indicator  embodying  this  invention  applied 
thereto. 

Fig.  2  is  an  enlarged  detail  section  of  the 
speedometer  taken  as  indicated  at  line,  2 — 2, 
on  Fig.  1. 

Fig.  3  is  a  detail  section  taken  as  indicated 


at  line.  3—3,  on  Fig.  2. 


The  talking  machine  illustrated  in  the 
drawings  is  the  tj'-pe  in  which  a  record  disk, 

A,  is  carried  upon  a  revolving  table,  B,  usu- 
30  alW  driven  by  a  spring  motor  whose  wind- 
ing crank  is  indicated  at  C.  The  speed  of 
the  motor  is  controlled  usually  by  some  form 
of  centrifugal  governor,  not  shown,  and  is 
rendered  variable  through  a  limited  range 

35  by  adjustment  of  such  governor,  the  adjust- 
ing means  being  indicated  as  a  combined 
handle  and  pointer,  D,  traversing  a  short 
scale,  E.  The  mechanism  of  the  particular 
machine   illustrated   is  carried   in   a   metal 

40  frame  having  an  annular  portion,  F,  which 
is  circular  in  outline  except  for  an  exten- 
sion, G,  in  which  is  carried  the  hollow  arm, 
H,  which  supports  the  reproducing  stylus,  J, 
and  its  allied  mechanism,  and  communicates 

45  with  the  sound  amplifying  chamber  below 
the  revolving  table,  B. 

As  is  well  understood,  even  a  slight  varia- 
tion in  the  speed  of  revolution  of  the  table, 

B,  will  cause  a  change  of  pitch  in  the  sounds 
50  as  reproduced  by  the  instrument,  and  it  is 

therefor  desirable  to  knoAv  at  Avhat  particu- 
lar speed  the  table,  B,  is  revolving  so  that 
the  proper  speed  may  be  selected  to  pro- 
duce the  most  pleasing  results.    The  speed 


,  indicator,  1,  which  is  designed  to  serve  this  55 
purpose'  is  shown  as  the  magnetic  fype  com- 
prising a  ring  magnet,  2,  mounted  oit  a  non- 
magnetic core,  3,  Avhich  is  carried  upon  a  ro- 
tatable  shafi;,  4,  provided  Avith  a  Avheel,  5, 
whose  rim  cari'ies  a  rubber  tire,  6,  for  fric-  60 
tional  engagement  Avith  the  periphery,  B^,  of 
the  table,  B.    The  magnet,  2,  may  be  reduced 
in  cross  section  at  2^  to  throw  out  a  portion 
of  its  flux  into  the  adjacent  space  for  creat- 
ing a  magnetic  drag  upon  the  non-magnetic  65 
<lrag  disk,  7,  Avhich  is  shown  carried  on  a 
spindle,  8,  stepped  in  a  jewel  bearing,  9, 
Avhich  is  carried  in  a  hollowed  out  portion  of 
the  sliaft,  4.    An  annular  jewel  bearing,  10, 
supports  the  upper  end  of  the  spindle  to  70 
Avhich  is  secured  one  end  of  a  spiral  biasing 
spring,  11,  Avhose  other  end  is  fixed  to  a  post, 
12.    The  outer  casing,  13,  will  preferably  be 
composed  of  magnetic  metal  such  as  steel  for 
the  purpose  of  strengthening  the  magnetic  75 
field  in  which  the  cylindrical  skirt,  T'',  of  the 
drag  disk,  7,  hangs. 

This  mechanism  is  supported-  by  a  SAving- 
ing  arm,  14,  formed  of  sheet  metal,  as  in- 
dicated in  Fig.  3,  comprising  a  horizontal  80 
portion^  14^,  of  in  Averted  U-shaped  cross  sec- 
tion, one  wall  of  which  is  extended  to  form 
the  vertical  portion,  14",  carrying  at  its 
lower  end  the  lug,  14",  which  pivotally  en- 
gages the  post,  15.  The  upper  end  of  the  85 
post  extends  through  the  flat  portion,  14"^, 
of  the  U,  and  is  formed  with  a  head,  15"",  to 
hold  the  arm,  14,  in  position.  Rivets,  16, 
secure  the  casing,  13,  to  the  top  of  the  arm, 
14,  near  its  opposite  end,  while  the  flanged  90 
portions,  14®,  about  the  hub,  17,  of  the  cas- 
ing which  serA-es  as  a  journal  bearing  for 
the  shaft,  4.  The  hub,  17,  is  provided  with 
an  aperture,  17^,  registering  with  the  open 
end  of  the  U-shaped  arm,  14,  and  an  oil  95 
wick,  18,  is  housed  in  this  arm  extending 
into  said  aperture,  17%  being  supported  in 
])osition  by  a  bottom  wall,  19,  held  fric- 
tionally  between  the  flanges,  14^,  and  hav- 
ing its  end  bent  up  at  19''  to  form  a  closure  100 
for  the  wick  housing.  The  top  of  the  arm, 
14,  is  apertured  at  14'  to  j)ermit  renewal 
of  the  oil  suppl,y  in  the  wick,  18. 

The    post,    15,    is    fixed    upright    in    the 
mountuig  plate,  20,  Avhich  is  secured  by  two  105 
screws,  21,  to  the  annular  portion,  F,  of  the 
metallic  mounting  of  the  phonograph  mech- 
anism, and  the  friction  wheel,  5,  is  held 
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against  the  periphery  of  the  revolving  table, 
B,  by  means  of  a  spring,  22,  coiled  about  the 
post,  15,  and  having  one  end  engaged  in  the 
j)late,  20,  while  its  opposite  end  reacts 
5  against  the  vertical  wall,  I'i'',  of  the  arm,  14. 
In  the  type  of  talking  machine  or  phono- 
graph illustrated,  the  revolving  table,  B.  is 
substantially  horizontal,  as  is  the  plane  of 
revolution  of  the  magnet,  2.    As  is  well  un- 

10  derstood  the  drag  disk,  7,  is  rotatably  dis- 
placed f  roan  a  noi-mal  position  by  an  amount 
proportional  to  the  speed  of  rotation  of  the 
magnet,  2;  graduations  carried  by  the  drag 
disk,  7,  may  thus  be  compared  with  the  fixed 

15  position  of  a  zero  line  to  indicate  the  speed 
of  rotation  measured  by  the  instrument.  To 
render  such  graduations  easily  read  they 
are  placed  upon  a  surface  of  the  cup-shaped 
disk,  7,  which  extends  at  an  obtuse  angle  to 

-0  the  skirt,  7^,  as  shown  at  7",  and  a  similarly 
slo^Ding  cover,  23,  of  the  instrument  is  pro- 
vided with  a  windoAV,  24,  through  which 
such  graduations  may  be  observed.  Prefer- 
ably an  index  point,  24^",  is  formed  in  the 

25  outline   of   the   window,   24,   as   shown  in 
Fig.  1. 
I  claim: — 

1.  In  a  speed  indicator  comprising  a  cas- 
ing, a  vertical  shaft  therein;  a  journal  bear- 

^^  ing  for  said  shaft  at  the  lower  portion  of 
said  casing,  and  a  supporting  arm  secured 
to  the  casing  and  extending  transversely  of 
said  shaft,  said  journal  bearing  having  an 
aperture  and  said  arm  being  hollow  with  its 

^'  bore  connecting  with  said  aperture,  and  an 
oil  wick  in  said  hollow  arm  extending  into 


said  aperture,  the  arm  having  an  aperture 
beyond  the  casing  to  admit  oil  to  said  wick. 

2.  In  combination  with  a  speed  indicator, 

a  support  for  the  purpose  indicated  com-  40 
prising  a  pivot  post  and  an  arm  of  sheet 
metal  ha^dng  a  portion  wliich  extends  par- 
allel to  said  post  with  one  edge  bent  at  right 
angles  to  said  portion  and  pivotally  engag- 
ing the  post,  and  with  a  lug  bent  at  right  45 
iingles  to  said  portion  at  its  opposite  edge 
also  pivotally  engaging  said  post,  and  means 
.securing  tlie  speed  indicator  casing  to  the 
said  bent  edge  of  the  arm  at  the  end  oppo- 
site the  pivot  post.  50 

3.  In  combination  with  a  speed  indicator, 
a  support  for  the  purpose  indicated,  com- 
prising a  pivot  post  and  a  bracket  of  sheet 
metal  comprising  two  arms  substantially  at 
right  angles  to  each  other,  one  of  said  arms  55 
being  folded  into  chamiel  form,  one  side  of 
the  channel  comprising  the  other  arm,  the 
remote  end  of  said  other  arm  being  bent  to 
form  a  lug  parallel  with  the  web  of  said 
channel,  said  web  and  said  lug  being  piv-  ^o 
otally  engaged  Avith  the  post,  and  the  end 

of  said  channel  remote  from  the  pivot  be- 
ing provided  with  means  for  securing  the 
speed-indicator  casing  thereto. 

In  testimony  whereof,  I  have  hereimto  set  ^5 
my  hand  at  Chicago.  Illinois,  this  24th  day 
of  December,  1914. 

HENRY  KOCOUREK. 

Witne^es : 

eobt.  n.  bueton, 
Edna  M.  MacIntosh. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissinnsr  of  Patents, 
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Specification  of  Letters  Patent.         Patented  Mar.  13,  1917. 

Application  filed  June  21,  1916.     Serial  No.  104,973. 


To  all  whom  it  may  concern: 

Be  it  known  tliat  I,  John  Para,  a  citizen 
of  the  United  States,  and  a  resident  of 
Elizabeth,  in  the  county  of  Union  and  State 
5  of  NeAV  Jerse}^,  have  invented  a  new  and 
Improved  Kepeater  for  Talking-Machines, 
of  which  the  following  is  a  full,  clear,  and 
exact  description. 
Among  the  principal  objects  which  the 

10  present  invention  has  in  view  are:  to  auto- 
maticall}^  replace  the  recording  needle  used 
in  talking  machines  at  the  beginning  of  a 
record  groove  of  a  record  disk;  to  auto- 
maticallj'  control  the  number  of  repetitions 

15  nnd  the  operation  of  the  mechanism  effect- 
ing the  same;  to  set  the  mechanism  to  a 
point  where  it  is  intended  that  the  repeti- 
tion should  be  inaugurated;  and  to  avoid 
discordant,  harsh,  or  violent  sounds  when 

20  disengaging  the  needle  from  and  when  en- 
gaging it  y\\t\\  the  record  disk. 

Drawings. 

Figure  1  is  a  top  plan  view  of  a  repeater 
25  of  the  character  mentioned  constructed  and 
arranged  in  accordance  with  the  present  in- 
vention, the  rotary  table  for  supporting  the 
record  disk  being  removed,  and  showing 
the  parts  in  their  normal  or  inactive  posi- 
30  tion; 

Fig.  2  is  a  similar  vieAv  showing  the  parts 
actively  disposed; 

Fig.  3  is  a  side  view  of  said  mechanism, 

and  show'ing  in  conjunction  therewith,  frag- 

35  ments  of  the  tone  arm,  machine  top,  and 

record  table,  the  same  being  shown  on  an 

enlarged  scale; 

Fig.  4  is  a  section  taken  as  on  the  line 
4-^  in  Fig.  3; 
40  Fig.  5  is  a  side  view  of  a  fragment  of  a 
resonating  horn  and  an  elevating  table  con- 
nected therewith  for  operating  the  needle- 
lifting  mechanism; 

Fig.  6  is  a  longitudinal  section  on  an  en- 
4  5  Lirged  scale,  the  section  being  taken  as  on 
tlie  line  6-^6  in  Fig.  1; 

Fig.  7  is  a  vertical  section  taken  as  on 
the  line  7—7  in  Fig.  6. 

Fig.  8  is  a  horizontal  section  of  the  brake 
50  mechanism  with  which  the  talking  machine 
is  provided,  the  section  being  taken  as  on 
the  line  8—8  in  Fig.  9; 

Fig.  9  is  a  A'ei'tical  section  taken  as  on 
the  line  9—9  in  Fig.  8; 


Fig.  10  is  a  vertical  section  taken  as  on  55 
the  line  10—10  in  Fig.  8; 

Fig.  11  is  a  top  plan  view  of  a  talking 
machine  of  conventional  type  having  at- 
tached thereto  a  modified  form  of  the  lift- 
ing mechanism;  60 

Fig.  12  is  a  side  view  of  the  same. 

Description. 

As  seen  in  tlie  drawings,  the  repeater 
comprises  a  mechanism  permanently  in-  G5 
stalled  on  a  talking  machine.  The  major 
portion  of  the  mechanism  is  preferably  dis- 
posed between  the  rotary  table  12  and  the 
case  top  13,  as  best  seen  in  Fig.  6  of  the 
drawings.  Upon  the  motor  shaft  14,  and  70 
at  the  base  of  the  pintle  end  15  whereof 
the  table  12  is  mounted,  is  rigidly  secured 
a  gear  wheel  16,  by  which  the  repeater 
mechanism  is  actuated. 

The  mechanism  referred  to  is  mounted  75 
on  a  base  plate  17,  which  is  permanently 
secured  by  screws  18,  to  the  top   13.     A 
driving   wheel    19    and    rack    bar    20    are 
moimted  on  the  said  base  plate,  and  are 
operatively  connected  by  a  pinion  21  rigidly  80 
secured  on  the  wheel  19.    The  teeth  of  the 
pinion  21  are  permanently  meshed  with  the 
toothed  section  of  the  bar  20.    The  bar  20 
is  slidablj'^  mounted  in  bearings  22.     The 
forward  end  of  the  said  bar  is  operatively  85 
connected  with  a  link  23.    The  link  23  con- 
nects a  bell  crank  lever  24  and  the  slotted 
link  25  pivotally  mounted  thereon,  with  the 
said  rack  bar. 

The  rack  bar  20  and  link  23  connected   90 
therewith,    are    normally    retracted    by    a 
spring  26.     The  speed  with  which  the  bar 
20  is  retracted  is  regulated  by  an  opening 
27  in  a  dash  pot  28.    To  this  end,  the  bar 
20  enters  the  dash  pot  and  is  provided  with  95 
a  piston  29  in  the  said  dash  pot.     A  suit- 
able valve  mechanism  is  employed  for  per- 
mitting the  free  entrance  of  air  to  the  dash 
]:)ot  while  retarding  the  exhaust  thereof,  or, 
in  other  words,  the  rod  20  is  held  free  to   100 
move  forward  and  is  controlled  in  its  re- 
tractive movement.     The  dash  pot  is  held 
rigidly    on    the    plate    17    by    means    of 
straps  30. 

To  move  the  bar  20  forward  in  the  direc-  105 
tion  indicated  by  arrows  in  Figs.  1  and  2, 
the  wheel  19  is  operatively  connected  with 
the  wheel  16  by  means  of  a  pinion  31.    For 
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tliis  purpose,  the  pinion  31  is  rotatively 
supported  on  a  rocking  plate  32,  a  stud 
shaft  33  being  employed  to  support  the 
Avheel  thereon.  The  plate  32  is  pivotally 
5  mounted  by  the  shaft  34  of  the  wheel  19, 
which  plate  is  rocked  by  means  of  an  ad- 
justable rod  35.  The  rod  35  is  pivotally 
connected  with  said  plate  32,  by  a  screw 
pin  36,  while  the  opposite  end  of  said  rod 

10  has  a  sliding  connection  with  a  pin  37  in 

the  tail-piece  38  of  the  rocking  plate  39. 

The  plate  39  is  pivotally  held  on  the  plate 

17  by  the  screw  40. 

The  plate  32  is  moved  by  a  spring  41,  to 

15  the  position  as  shown  in  Fig.  2  of  the  draw- 
ings, where  the  pinion  31  engages  the  wheels 
16  and  19  to  transmit  the  forward  move- 
ment to  the  bar  20.  The  function*  of  the 
rod  35  is  to  rock  the  plate  32  to  disengage 

20  the  pinion  31  from  the  wheel  16,  when  the 
plate  39  is  rocked  to  move  the  tail-piece  38 
in  a  direction  commensurate  with  this  ac- 
tion. 

When  thus  rocked,  the  plate  32  is  held 

25  by  a  spring-actuated  latch  42,  which  en- 
gages a  pin  43  to  hold  the  plate  in  the  posi- 
tion described. 

It  will  be  understood  when  the  plate  32 
is  thus  moved  and  during  the  period  when 

30  the  latch  42  holds  said  plate,  when  the  pin- 
ion 31  is  disengaged  from  the  wheel  16, 
that  the  spring  26  operates  to  retract  the 
bar  20  and  parts  connected  therewith,  and 
at  a  rate  of  speed  regulated  bv  the  operation 

35  of  the  dash  pot  28. 

By  reference  to  the  drawings,  Fig.  1,  it 
will  be  observed  that  in  said  figure,  the 
rod  20  and  parts  connected  therewith  have 
been   fully  retracted,   and  the  plate  32   is 

40  held  by  the  latch  42  and  pin  43  in  position 
where  the  pinion  31  is  disengaged  from  the 
Avheel  16.  This  is  the  result  of  the  opera- 
tion of  the  parts  above  described,  and  par- 
ticularly of  the  spring  26  connected  there- 

45  with,  it  will  also  be  observed  that  the  plate 
39  has  been  rocked  on  the  screw  40,  to  move 
the  tail-piece  38  inward,  and  that  the  screw 
37  on  the  said  tail-piece  reposes  at  the  inner 
end  of  a  slot  44  vrith  which  the  bar  45  is 

50  furnished  to  permit  the  necessary  amount 
of  lost  motion  at  this  point. 

It  will  also  be  observed  that  a  trigger 
plate  45  has  been  rocked  on  its  pivot  46,  so 
that  the  cam-shaped  head  thereof  has  been 

55  removed  from  a  pin  47  on  the  latch  42,  to 
permit  the  same  to  move  forAvard  to  engage 
the  pin  43  on  the  plate  32.  The  plate  45  is 
operated  through  the  medium  of  a  connect- 
ing rod  48,  which  is  operatively  connected 

60  with  the  tail-piece  38. 

To  the  position  just  above  described  as 
shown  in  Fig.  1  of  the  drawings,  the  plate 
39  has  been  moved  by  pressure  exerted  on 
the  arm  49  by  a  roller-provided  pin  50  at 

I  65  the  end  of  an  actuating  arm  51.     As  best 


shoA\'n  in  Fig.  3  of  the  drawings,  the  arm 
51  is  extended  from  a  bracket  52,  Avhich  is 
rigidly  secured  by  screAvs  53,  to  the  tone 
aim  54  of  the  talking  machine.  It  is  ob- 
vious that  the  arm  51  moves  Avith  the  tone  70 
arm  54,  and  that  the  position  of  the  pin  50 
has  a  definite  relation  at  all  times  with  the 
said  tone  arm.  Therefore,  Avhen  the  needle 
or  st.vlus  of  the  reproducer  of  a  talking  ma- 
chine is  in  position  to  enter  a  record  grooA^e  75 
on  a  record  disk,  the  arm  49  must  be  ad- 
justed to  engage  the  pin  50  irrespective  of 
ithe  position  of  the  plate  39.  To  this  end, 
the  said  arm  49  is  pivoted  on  the  plate  39, 
and  is  held  in  frictional  engagement  there-  80 
Avith  by  a  clamp  plate  55. 

The  plate  55  is  normally  held  by  a  spring 
56  to  fix  the  adjusted  position  of  the  arms 
49  and  57.  The  arms  49  and  67  turn  on  the 
pivots  58  and  59.  These  arms  are  normally  fi^ 
draAvn  together  by  a  spring  60.  The  inac- 
tive disposition  of  the  arms  is  illustrated 
in  Fig.  1  of  the  drawings,  where  the  said 
arms  are  both  in  contact  with  the  roller  on 
the  pin  50.  90 

When  setting  the  arms  49  and  57,  the 
retaining  pin  61  is  lifted,  the  spring  56  be- 
ing compressed  in  this  operation.  To  lift 
the  pin  61,  a  lever  62  is  emploA^ed,  Avhich 
lever  is  pivoted  in  a  bracket  63  secured  to  95 
the  under  side  of  the  top  13  and  to  a  plun- 
ger 64.  The  plunger  64  is  depressed  by  the 
operator  resting  his  finger  on  the  exposed 
head  65. 

In  the  draAvings,  the  type  of  tone  arm  100 
illustrated  is  that  which  lias  a  pivoted  sec- 
tion 66,  the  forAvard  end  of  which  may  be 
elevated  and  depressed  above  and  upon  the 
table  12  and  a  record  disk  thereon.  The 
section  66  swings  on  pivots  67,  which  are  105 
shoAvn  best  in  Fig.  3. 

When  adapting  the  repeater  mechanism 
to  machines  having  this  type  of  tone  arm, 
the  section  66  is  provided  Avith  a  plate  68, 
Avhich  is  normally  supported  upon  a  roller  110 
69  mounted  in  the  short  end  of  a  lever  70. 
The  long  end  of  the  lever  has  a  pin  71, 
Nvhich  is  engaged  by  the  end  of  a  rocking 
le\er  72.  The  rocking  IcA-er  72  is  pivot- 
ally connected  with  a  lifter  73.  The  lifter  11 5 
73  passes  freely  through  a  perforation  in 
the  arm  51  and  through  an  opening  74  in 
the  top  13.  At  the  loAver  end  of  the  lifter 
73,  a  roller  75  is  provided,  which  roller 
tracks  on  a  rail  76.  The  rail  76  is  elevated  120 
Avhen  the  rollers  77  are  forced  under  the 
inclines  78  Avith  which  the  said  rail  is  pro- 
vided. The  rail  76  and  rollers  77  are  nor- 
mally supported  on  the  bench  79  rigidly 
secured  to  and  set  out  from  the  resonating  125 
horn  80.  The  position  of  the  rail  76  in  re- 
lation to  the  bench  79  is  maintained) 
definitely  by  the  pendent  arms  81  with 
which  said  rail  is  provided.  The  bench  79 
is  perforated  to  permit  the  extension  there-  15^ 
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through  of  tlie  anus  Si,  as  best  seen  in  Fig. 
5  of  the  (IraAving.s.  The  rollers  77  arc 
nioiaited  on  shaft  j^ius  82,  the  ends  whereof 
are  rigidly  secured  to  side  bars  83.  The 
5  side  bars  83  and  rail  76  are  concentric  with 
the  horn  80,  as  shown  best  in  Fig.  4  of  the 
drawings. 

To  shift  the  carriage  formed  by  the  side 
bars  83,  shaft  pins  82,  and  rollers  77,  the 

10  outer  side  bar  83  is  provided  with  a  con- 
necting lug  84,  which  is  pivotally  attached 
to  and  supports  one  end  of  a  connecting  link 
85.  The  link  85  is  engaged  by  the  arm  86 
of  a  rocking  shaft  87.    The  shaft  87  passes 

15  through  a  bearing  boss  88  and  the  top  13 
supporting  the  said  boss.  To  the  upper  end 
of  the  shaft  87  is  rigidly  connected  the  lever 
24,  which,  as  previously  indicated,  is  rocked 
by  the  operation  of  the  bar  20.  when  the 

20  same  is  advanced  in  the  direction  of  the 
arrow  associated  with  the  said  bar  in  Fig. 
2  of  the  drawings,  which  happens  when  the 
pinion  31  is  moved  into  engagement  with 
the  wheel  16,  as  above  indicated.    As  shown 

25  in  Fig.  2,  this  occurs  when  the  arm  51  and 
roller  pin  50  thereon  have  engaged  the  arm 
57  and  rocked  the  plate  39. 

It  will  be  observed  that  the  slot  89  in  the 
link  25  is  sufficiently  long  to  jDrovide  that 

30  the  end  thereof  does  not  engage  the  lifter  73 
until  the  lever  24  and  shaft  87  connected 
therewith  have  been  rocked  to  advance  the 
arm  86,  the  link  85,  and  side  bars  83  con- 
nected therewith,  so  that  the  rollers  77  have 

35  elevated  the  lifter  73,  to  the  end  that  the 
pivoted  section  66  is  lifted  by  the  operation 
of  the  lever  70  and  roller  69  thereon. 

Coinciding  in  time  with  this  operation, 
the  inner  end  of  the  slot  89  engages  the 

40  lifter  73,  with  the  result  that  the  continued 
movement  of  the  bar  20  and  lever  24  forces 
said  lifter  and  parts  connected  therewith, 
including  the  pivoted  section  66,  to  the  point 
where  the  roller  on  the  pin  50  engages  the 

45  arm  49  of  the  plate  39,  to  rock  said  platein 
the  opposite  direction  to  disengage  the  pin- 
ion 31  from  the  wheel  16. 

The  present  invention  provides  for  repeat- 
ing the  use  of  a  record  a  number  of  times. 

50  To  this  end,  a  brake-setting  mechanism  is 
provided  which  operates  stejD  by  step  and 
in  accordance  with  a  predetermined  adjust- 
ment. The  brake  lever  90  is  pivotallj' 
mounted  on  a  shaft  91,  as  shown  best  in 

55  Fig.  8  of  the  drawings.  A  spring  92  is 
wrapped  on  the  shaft  91,  and  said  spring 
is  anchored  at  one  end  in  a  case  93,  and  the 
other  end  engages  a  pin  94  on  the  brake 
lever  adjacent  the  brake  shoe  95  thereof. 

60  When  unrestrained,  the  spring  92  seats  the 
shoe  95  against  the  edge  of  the  table  12  in 
a  manner  conventional  to  machines  of  the 
character  here  mentioned. 

To  restrain  the  operation  of  the  spring  92 

65  and  to  hold  the  shoe  95  away  from  the  said 


table  12,  is  the  function  of  a  rocking  lever 
96  mounted  on  a  shaft  97  supported  by  the 
side  Avail  of  the  case  93,  as  seen  best  in  Fig. 
9  of  the  drawings. 

The  lever  96  has  at  the  upper  end  thereof,  70 
a  cross  head  98,  which  is  extensible  in  the 
path  of  a  pin  99  extended  from  the  under 
side  of  the  lever  90.  The  lever  96  is  rocked 
on  its  pivot  97,  to  insert  the  cross  head  98 
in  the  path  of  the  pin  99  Avhen  the  disk  100  75 
is  rotated  under  the  wheel  101  with  Avhich 
the  lower  end  of  the  said  lever  is  provided. 

The  disk  100  above  mentioned  is  moved 
bv  a  sector  102.  As  shoAvn  best  in  Fig.  1, 
the  sector  102  is  operatively  connected  by  a  go 
rod  103,  with  a  latch  plate  104  pivotally 
mounted  by  a  screw  105  on  the  base  plate 
17.  The  plate  104  is  rocked  on  its  pivot 
when  a  pin  106  on  the  bar  20  engages  a 
latch  107,  which  happens  each  time  the  bar  85 
20  is  moved  forward  by  the  mechanism, 
using  the  wheel  16  as  a  driving  wheel.  The 
latch  107  is  provided  with  a  spring  108, 
which  normally  returns  the  latch  107  to  rest 
against  a  stop  pin  109.  The  latch  107  yields  90 
to  permit  the  passage  of  the  pin  106  when 
the  bar  20  is  retracted.  The  latch  plate  104 
is  normally  held  by  a  pin  110  when  retracted 
by  a  spring  111.  It  is  obvious  that  repeated 
reciprocations  of  the  rod  103  result  in  sue-  95 
cessive  engagement  by  the  paAvl  112,  of  the 
teeth  on  the  extension  113,  which  rotates  the 
disk  100  in  correspondence  with  the  recipro- 
cation of  the  rod  103  and  the  bar  20. 

The  teeth  of  the  extension  above  men-  100 
tioned  are  so  arranged  that  when  the  pawl 
112  moves  the  disk  100  by  engaging  the  last 
of  the  said  teeth,  the  said  disk  is  then  moved 
from  under  the  roller  101  and  the  spring  92 
is  then  permitted  to  revolve  the  lever  90  to  io5 
seat  the  shaft  95  against  the  edge  of  the 
table  12.  The  lever  90  in  moving  to  seat  the 
brake,  rocks  the  lever  96  to  the  extent  that 
the  head  98  is  removed  from  the  path  of  the 
pin  99  on  the  lever.  hq 

To  free  the  disk  100  from  engagement 
with  the  pawl  112,  so  that  the  disk  may  be 
set  for  the  following  operation,  the  lever  90 
has  a  dependent  arm  114,  on  the  end  whereof 
n  shoe  115  .is  mounted,  which  shoe  wedges  115 
in  front  of  a  pin  on  the  pawl  112.  to  move 
the  spur  of  the  said  pawl  out  of  engagement 
with  the  teeth  of  the  extension  113.  The 
disk  lOOis  now  free  to  be  adjusted,  which  is 
accomplished  by  the  operator  manipulating  12G 
the  milled  nut  116  to  move  the  pointer  117 
to  register  with  the  calibration  118  on  the 
top  of  the  case  93. 


Operation. 


125 


When  a  talking  machine  is  provided  with 
a  repeater  mechanism  such  as  above  de- 
scribed, the  operation  is  as  follows :  The  at- 
tendant after  placinp-  on  the  table  12,  a  rec- 
ord disk,  depresses  the  head  65.     This  re-  ISO 
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lieves  the  pressure  of  tbe  sprinjo"  56  on  the 
plate  55,  and  permits  the  spring-  60  to  draw 
the  arms  49  and  57  into  contact  with  the 
roller  of  the  pin  50.  After  now  releasing 
6  the  head  65,  the  attendant  moves  the  tone 
arm  and  section  66  thereof  until  the  needle 
or  stylus  of  the  sound  box  is  disposed  at  the 
entrance  end  of  the  record  groove  of  the 
record  disk.     The  plate  55  presses  on  the 

10  arms  49  and  57,  causing  the  same  to  fric- 
tionally  engage  the  plate  39  which  is  moved 
with  the  arm  49  as  the  same  is  carried  out- 
ward by  the  pin  50  in  correspondence  with 
the  setting  of  the  needle  with  reference  to 

15  the  record  groove  of  the  record'  disk.  The 
plate  39  and  tail-piece  38  thereof,  is  arrested 
by  the  stop  pin  128  prior  to  the  suspension 
of  movement  of  the  arm  49,  which  in  the  last 
end  of  the  movement  of  the  pin  50,  is  forci- 

20  bly  moved  overcoming  the  friction  of  the 
plate  55.  It  will  be  noted  at  this  time  that 
force  being  applied  by  the  pin  50  on  the  arm 
49  only,  the  arm  57  is  detained  during  the 
last  part  of  the  adjusting  movement  of  the 

25  tone  arm  and  pin  50  opera tively  connected 
therewith  when  setting  the  reproducing 
needle  at  the  entrance  end  of  the  record 
groove. 

It  will  be  observed  that  when  the  move- 

30  ment  of  the  plate  39  and  the  tail-piece  38 

'thereof  is  arrested  by  the  pin  128,  the  plate 

45  has  been  rocked  to  disengage  the  latch  42 

from  the  pin  43,  and  that  the  plate  32  has 

been  moved  to  disengage  the  gear  wheel  16 

35  and  pinion  31,  or,  in  other  words,  the  release 
of  the  shifting  mechanism  is  insured  when 
the  reproducing  needle  is  thereafter  moved 
to  aline  with  the  entrance  end  of  the  record 
groove. 

40      The  tone  arm  and  reproducing  needle  car- 
ried thereby   are  now   moved  to   positions 
where  the  reproducing  needle  coincides  with 
the  finishing  end  of  the  record  groove. 
The  plate  55  operating  on  the  arms  49,  57 

45  and  39  retain  them  in  the  positions  above  de- 
scribed and  as  shown  in  Fig.  1  of  the  draw- 
ings. The  arm  57  being  now  engaged  by  the 
pin  50,  the  plate  39,  tail-piece  38  thereof,  and 
rods   35    and   48    connected   therewith    are 

50  swung  about  the  iiivot  screw  40  until  the  tail- 
piece 38  engages  a  stop  pin  129.  It  will  be 
observed  that  in  this  action,  the  arm  49  is 
moved  to  a  position  nearer  the  center  of  the 
record  groove  than  that  to  which  it  was  pre- 

55  viously  moved  when  setting  it  for  operating. 

When  the  plate  39  and  parts  connected 

therewith  are  now  arrested  by  the  pin  129, 

the  continued  movement  of  the  tone  arm, 

record  needle  connected  therewith,  and  pin 

60  50,  operatively  connected  with  said  tone  arm, 
forcibly  separates  the  arm  57  to  a  further 
degree  from  the  arm  49  and  to  a  position 
where  it  coincides  with  the  operating  posi- 
tion of  the  reproducing  needle  of  the  talking 

65  machine  at  the  end  of  the  record  groove. 


It  will  be  observed  that  when  adjusting 
the  arm  as  above  described,  the  plate  39  and 
tail-piece  38  connected  therewith  are  rocked 
to  engage  the  stop  pin  129,  the  rods  48  and 
35  functioning  to  remove  the  latch  42  from  70 
engagement  with  the  pin  43,  to  permit  the 
spring  41  to  rock  the  plate  32  and  pinion  31 
thereon  to  engage  the  said  pinion  with  the 
gear  wheel  16.     This,  it  will  be  observed,  is 
the  operating  position  for  the  transmission  75 
mechanism.     It  will  likewise  be  observed 
that  the  power  mechanism  not  being  released 
at  the  time  of  setting  the  record  needle,  the 
engagement  of  the  pinion  31  and  gear  wheel 
16  has  no  effect.    The  talking  machine  and  80 
the  repeating  mechanism  are  now  in  position 
for  operation.    The  arms  49  and  57  will  there- 
after remain  in  the  positions  substantially 
as  shown  in  Fig.  2  of  the  draAA'ings.     The 
attendant  now  engages  the  milled  nut  116,  85 
and  uses  the  same  for  turning  the  pointer 
117  to  register  with  one  or  other  of  the 
markings   on   the   calibration   118.     These  . 
markings  will  indicate  whether  the  repeti- 
tion is  to  be  once,  twice,  or  more  times.    The  90 
tone  arm  having  been  returned  to  the  start- 
ing position,  the  attendant  releases  the  brake, 
using  the  lever  90  for  this  purpose. 

In  the  baclfward  movement  of  the  lever 
90,  the  pin  99  passes  over  the  head  98  of  the  95 
lever  96,  the  said  lever  yielding  to  that 
effect.  When  the  attendant  shifted  the 
pointer  117,  he  moved  the  disk  100  under 
the  wheel  101  on  the  said  lever  96,  which  is 
now  in  position  to  hold  the  lever  90  in  its  100 
retracted  or  open-brake  position. 

The  motor  of  the  talking  machine  now  re- 
volves the  table  12,  and  the  record  disk 
thereon.  The  record  groove  in  said  disk 
swings  the  end  of  the  tone  arm  toward  the  105 
center  of  the  said  disk,  and  in  so  doing, 
moves  the  pin  50  to  engage  the  arm  57.  The 
further  movement  of  the  tone  arm  54  and 
parts  connected  therewith,  and  of  the  arm 
51,  rocks  the  plate  39,  and  through  the  me-  lio 
dium  of  the  rod  35  and  plate  32,  places  the 
pinion  31  in  engagement  with  the  wheel  16. 

Immediately  on  engaging  the  pinion  31 
and  wheel  16,  the  rack  bar  20  is  moved  for- 
ward. The  arm-  86  operates  to  first  elevate  115 
the  lifter  73  and  the  outer  end  of  the  section 
66.  This  prepares  the  said  section  66  for 
the  engagement  of  the  link  25  with  the  lifter 
73,  and  the  movement  of  the  tone  arm  and 
parts  connected  therewith  to  adjacent  the  12( 
outer  edge  of  the  record  disk,  where  the 
needle  of  the  tone  box  registers  with  the 
first  or  outermost  convolution  of  the  record 
slot. 

Just  prior  to  the  termination  of  the  outer  125 
movement  of  the  tone  arm,  the  roller  on  the 
pin  50  engages  the  arm  49,  and  by  means 
of  it,  rocks  the  plate  39  to  disengage  the 
pinion  31  from  the  wheel  16.  As  previously 
stated,  this  action  permits  the  spring  26  to  130 
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retract  the  bar  20,  lever  24,  arm  86,  and 
parts  connected  therewith.  The  rapidity  of 
this  movement  is  modified  by  the  dash  pot 
28  in  the  manner  above  indicated,  with  the 
5  result  that  the  outer  end  of  the  section  66 
and  the  sound  box  mounted  thereon,  are 
lowered  until  the  needle  engages  the  record 
disk,  thereby  avoiding  a  sudden  engage- 
ment of  the  disk  by  the  said  needle. 

10  It  will  be  observed  that  as  the  bar  20  was 
advanced  on  the  first  occ;'sion,  the  pin  106 
operated  the  plaie  lO-l  and  the  sector  102 
connected  therewith,  to  rotate  the  disk  100 
a  single  step.     It  will  be  understood  that 

1-5  when  uow  the  mechanism  is  again  actuated 
at  the  completion  of  the  second  repetition, 
the  bar  20  wall  be  advanced  and  the  sector 
102  rotated  another  step.  If  the  pointer 
117  has  been  adjusted  to  indicate  two  repe- 

20  titions,  the  second  advance  of  the  sector  102 
will  carry  the  disk  100  from  engagement 
with  the  roller  101  and  permit  the  lever  96 
to  release  the  pin  99  and  brake  lever  90  con- 
nected therewith.     The  spring  92  will  im- 

25  mediately  set  the  brake  and  arrest  the  table 
12  and  sustain  the  operation  of  the  talking 
machine. 

In  Figs.  12  and  13,  there  is  shown  a  modi- 
fied   form    of    the    mechanism    which    is 

30  adapted  for  lifting  the  tone  tube  and  sound 
box  attached  thereto  when  constructed  and 
arranged  in  accordance  with  what  is  known 
as  the  Victor  type  of  talking  machine.  The 
modification  consists  in  providing  the  lifter 

35  73  and  in  attaching  the  same  to  a  bell  crank. 
The  short  arm  of  the  bell  crank  119  is  con- 
nected by  a  rod  120  to  a  rocking  lever  121. 
As  shown  best  in  Fig.  11,  the  rocking  lever 
121  is  pivoted  by  a  pin  122  on  a  bracket  123. 
.  40  The  bracket  123  has  a  body  portion  124,  by 
which  it  is  secured  to  the  tone  arm  125. 
The  body  portion  124  furnishes  a  guide 
bearing  for  the  rod  120  when  the  same  is 
reciprocated     by     the     operation     of     the 

45  lever  119. 

The  rocking  lever  121  normally  engages  a 
pin  126  pendent  from  the  under  side  of  the 
pivotal  extension  of  the  tone  tube  127. 
The  operation  -of  the  modified  form  of 

50  the  mechanism  is  as  follows:  When  the 
lifter  73  is  elevated  by  the  rail  76,  the  lever 
119  is  rocked  to  draw  the  rod  120  rear- 
wardly.  The  lever  121  is  thereby  rocked 
on  its  pin  122,  with  the  result  that  the  free 

55  end  of  the  lever  121  presses  forwardly  upon 
the  pin  126  to  rotate  the  pivotal  extension  of 
the  tube  127,  so  that  the  end  of  said  tube 
carrying  the  sound  box  128  is  elevated. 


60 


Claims. 


1.  A  repeater  as  characterized  compris- 
ing a  transmission  mechanism  permanently 
disposed  on  the  frame  of  a  talking  machine ; 
means  for  temporarily  operatively  engaging 
65  and  disengaging  said  transmission  mecha- 


nism and  the  driving  shaft  of  a  talking  ma- 
chine, said  means  embodying  a  member 
moved  in  correspondence  with  the  tone  arm 
of  said  talking  machine;  and  means  for  op- 
eratively connecting  said  transmission  mech-  70 
anism  and  said  tone  arm  for  returning  the 
tone  arm  to  its  initiatory  position. 

2.  A  repeater  as  characterized  compris- 
ing a  transmission  meclumism  permanently 
disposed  on  the  frame  of  a  talking  machine;  75 
means  for  temporarily  operativel,y  engaging 
and  disengaging  said  transmission  mecha- 
nism and  the  driving  shaft  of  a  talking  ma- 
chine, said  means  embodying  a  member 
moN'ed  in  correspondence  with  the  tone  arm  gQ 
of  said  talking  machine;  and  means  for  op- 
eratively connecting  said  transmission  mech- 
anism and  said  tone  arm  for  returning  the 
tone  arm  to  its  initiatory  position,  said 
means  embodying  a  connecting  link  having  §5 
an  elongated  engagement  slot  for  engaging 
the  tone  arm  for  movement  in  one  direction 
only. 

3.  A  repeater  as  characterized  comprising 

a  transmission  mechanism  permanently  dis-  90 
posed  on  the  frame  of  a  talking  machine; 
means  for  temporarily  operatively  engaging 
and  disengaging  said  transmission  mecha- 
nism and  the  driving  shaft  of  a  talking  ma- 
chine,   said    means    embodying    a    member  95 
moved  in  correspondence  with  the  tone  arm 
of  said  talking  machine;  means  for  opera- 
tively connecting  said  transmission  mecha- 
nism and  said  tone  arm  for  returning  the 
tone  arm  to  its  initial  position;  and  auto-  100 
matic   means    for   returning   the    transmis- 
sion mechanism  to  its  initial  position  when 
disengaged  from  said  driving  shaft. 

4.  A  repeater  as  characterized  comprising 

a  transmission  mechanism  permanently  dis-  105 
posed  on  the  frame  of  a  talking  machine; 
means  for  temporarily  operatively  engaging 
and  disengaging  said  transmission  mecha- 
nism and  the  driving  shaft  of  a  talking  ma- 
chine, said  means  embodying  a  member  no 
moved  in  correspondence  with  the  tone  arm 
of  said  talldng  machine;  means  for  opera- 
tively connecting  said  transmission  mecha- 
nism and  said  tone  arm  for  returning  the 
tone  arm  to  its  initial  position;  automatic  115 
means  for  returning  the  transmission  mech- 
anism to  its  initial  position  when  disen- 
gaged from  said  driving  shaft;  and  means 
for  regulating  the  speed  of  retraction  of  said 
transmission  mechanism.  120 

5.  A  repeater  as  characterized  comprising 
a  transmission  mechanism  permanently  dis- 
posed on  the  frame  of  a  talking  machine; 
means  for  temporarily  operatively  engag- 
ing and  disengaging  said  transmission  mech-  125 
anism  and  the  driving  shaft  of  a  talking 
machine,  said  means  embodying  a  member 
moved  in  correspondence  with  the  tone  arm 

of  said  talking  machine;  means  for  opera- 
tively connecting  said  transmission  mecha-  130 
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iiism  and  said  tone  arm  for  returning,  the 
tone  arm  to  its  initial  position;  automatic 
means  for  returning  the  transmission  mech- 
anism to  its  initial  position  when  disen- 
5  gaged  from  said  driving  shaft ;  and  means 
for  regulating  the  speed  of  retraction  of  said 
transmission  mechanism,  said  means  em- 
bodying a  dash  pot  operatively  connected 
with  a  plunger  of  said  transmission  mecha- 

IQ  nism. 

6.  A  repeater  as  characterized  compris- 
ing a  transmission  mechanism  permanently 
disposed  on  the  frame  of  a  talking  machine ; 
means   for  temporarily   operatively   engag- 

15  ing  and  disengaging  said  transmission  mech- 
anism and  the  driving  shaft  of  the  talking 
machine,  said  means  embodying  a  member 
moved  in  correspondence  with  the  tone  arm 
of  said  talking  m-achine;  means  for  opera- 

20  tively  connecting  said  transmission  mecha- 
nism and  said  tone  arm  for  returning  the 
tone  arm  to  its  initial  position;  automatic 
means  for  returning  the  transmission  mecha- 
nism to  its  initial  position  when  disengaged 

25  from  said  driving  shaft;  and  means  for 
regulating  the  speed  of  retraction  of  said 
transmission  mechanism,  said  means  em- 
bodying a  mechanism  for  yielding  slowly  in 
the  direction  of  retraction. 

30  7.  A  repeater  as  characterized  comprising 
a  transmission  mechanism  permanently  dis- 
posed on  the  frame  of  a  talking  uiachine; 
means  for  temporarily  operatively  engaging 
and  disengaging  said  transmission  mecha- 

35  nism  and  the  driving  shaft  of  the  talking 
machine;  means  for  operatively  connecting 
said  transmission  mechanism  and  said  tone 
arm  for  returning  the  tone  arm  to  its  initial 
position;  automatic  means  for  returning  the 

40  transmission  mechanism  to  its  initial  posi- 
tion when  disengaged  from  said  driving 
shaft;  a  turn-tal^le  for  supporting  record 
disks ;  a  brake  for  arresting  said  turn-table ; 
means  for  restraining  said  brake;  and  means 

45  operatively  connecting  said  transmission 
mechanism  and  said  restraining  means  for 
actuating  the  same  to  release  said  brake. 

8.  A  repeater  as  characterized  comprising 
a  transmission  mechanism  permanently  dis- 

50  posed  on  the  frame  of  a  talking  machine; 
means  for  temporarily  operatively  engag- 
ing and  disengaging  said  transmission  mech- 
anism and  the  driving  shaft  of  the  talking 
machine,  said  means  embodying  a  member 

55  moved  in  correspondence  with  the  tone  arm 
of  said  talking  machine;  means  for  opera- 
tively connecting  said  transmission  mecha- 
nism and  said  tone  arm  for  returning  the 
tone  arm  to  its  initial  position ;  a  turn-table 

60  for  supporting  record  disks;  a  brake  for  ar- 
resting said  turn-table;  means  for  restrain- 
ing said  brake,  said  means  being  adapted 
for  movement  progressively  toward  a  releas- 
ing position;  and  means  operatively  con- 
es necting  said  restraining  means  and  trans- 


mission mechanism  for  progressively  oper- 
ating said  restraining  means  in  correspond- 
ence with  the  operations  of  said  transmis- 
sion mechanism. 

9.  A  repeater  as  characterized  comprising  70 
a  transmission  mechanism  permanently  dis- 
posed on  the  frame  of  a  talking  machine; 
means  for  temporarily  operatively  engag- 
ing and  disengaging  said  transmission  mech- 
anism and  the  driving  shaft  of  the  talking  75 
)nachine;  means  for  operatively  connecting 
said  transmission  mechanism  and  said  tone 
arm  for  returning  the  tone  arm  to  its  initial 
position ;  automatic  means  for  returning  the 
transmission  mechanism  to  its  initial  posi-  go 
tion   when   disengaged   from   said   driving 
shaft;    a  turn-table   for  supporting   record 
disks;  a  brake  for  arresting  said  turn-table; 

a  restraining  mechanism  for  said  brake,  em- 
bodying a  releasing  mechanism  operated  85 
step  b}'-  step  to  releasing  position;  and  means 
operati\^ely  connecting  said  transmission 
mechanism  and  said  releasing  mechanism 
for  operating  said  releasing  mechanism 
step  hj  step  toward  the  releasing  position  90 
thereof. 

10.  A  repeater  as  characterized  compris- 
ing a  transmission  mechanism  permanently 
disposed  on  the  frame  of  a  talking  machine ; 
means  for  temporarily  operatively  engag-  95 
ing  and  disengaging  said  transmission  mech- 
anism and  the  driving  shaft  of  the  talking 
machine;  means  for  operatively  connecting 
said  transmission  mechanism  and  said  tone 
arm  for  returning  said  tone  arm  to  its  ini-  100 
tial  position;  automatic  means  for  returning 
the  transmission  mechanism  to  its  initial  po- 
sition when  disengaged  from  said  driving 
shaft;  a  turn-table  for  supporting  record 
disks;  a  brake  for  arresting  said  turn-table;  105 
a  restraining  mechanism  for  said  brake,  em- 
bodying a  releasing  mechanism  operated  step 

by  step  to  releasing  position;  means  oper- 
ati\ely  connecting  said  transmission  mecha- 
nisjn  and  said  releasing  mechanism  for  op-  110 
crating  said  releasing  mechanism  step  by 
step  toward  the  releasing  position  thereof"; 
and  means  for  manually  adjusting  said  re- 
leasing mechanism  for  detei^mining  the  num- 
ber of  operations  necessary  to  release  said  115 
brake. 

11.  A  repeater  as  characterized  compris- 
ing a  transmission  mechanism  permanently 
disposed  on  the  frame  of  a  talking  machine ; 
means  for  operatively  connecting  said  trans-  i2f 
mission  mechanism  and  the  tone  arm  of  said 
talking  machine  for  returning  the  tone  arm 

to  its  initiatory  position,  said  means  em- 
bodying a  transmission  train  consisting  of 
a  driving  wheel  mounted  on  said  driving  125 
shaft,  a  driving  wheel  of  said  transmission 
mechanism,  and  a  roving  pinion  adapted  to 
be  moved  into  engagement  with  said  driv- 
ing wheels;  and  means  for  temporarily  op- 
eratively   engaging   and    disengaging   said  isc 


1,219,144 


transmission  mechanism  and  the  driving 
shaft  of  the  talking  machine,  said  means 
embodying  a  member  moved  in  correspond- 
ence with  the  tone  arm  of  said  talking  ma- 
5  chine. 

12.  A  repeater  as  characterized  compris- 
ing a  transmission  mechanism  permanently 
disjDosed  on  the  frame  of  a  talking  machine ; 
means  for  operatively  connecting  said  trans- 

10  mission  mechanism  and  the  tone  arm  of 
said  talking  machine  for  returning  the  tone 
arm  to  its  initiatory  position,  said  means 
ombodyiiig  a  transmission  train  consisting 
of  a  driving  wheel  mounted  on  said  driv- 

15  ing  shaft,  a  driving  wheel  of  said  transmis- 
sion mechanism,  and  a  roving  pinion  adapt- 
ed to  be  moved  into  engagement  with  said 
driving  wheels;  and  means  for  temporarily 
operatively  engaging  and  disengaging  said 

20  transmission  mechanism  and  the  driving 
shaft  of  the  talking  machine,  said  means  em- 
bodying a  rocking  member  having  separated 
arms  for  engagement  by  a  member  mount- 
ed on  said  tone  arm  in  correspondence  with 

25  the  initiatory  and  final  positions  thereof. 

13.  A  repeater  as  characterized  compris- 
ing a  transmission  mechanism  permanently 
disposed  on  the  frame  of  a  talking  ma- 
chine;   means    for    operatively    connecting 

30  said  transmission  mechanism  and  the  tone 
arm  of  said  talking  machine  for  returning 
the  tone  arm  to  its  initiatory  position,  said 
means  embodying  a  transmission  train  con- 
sisting of  a  driving  wheel  mounted  on  said 

35  driving  shaft,  a  driving  wheel  of  said  trans- 
mission mechanism,  and  a  roving  pinion 
adapted  to  be  moved  into  engagement  with 
said  driving  vdieels;  and  means  for  tem- 
porarily   operatively   engaging    and   disen- 

40  gaging  said  transmission  mechanism  and 
the  driving  shaft  of  the  talking  machine, 
said  means  em-bodying  a  rocking  member 
having  separable  arms  for  engagement  by 
a  member  operated  with  said  tone  arm  and 

45  at  positions  corresponding  with  the  initia- 
tory and  final  positions  of  said  tone  arm. 

14.  A  repeater  as  characterized  compris- 
ing a  transmission  mechanism  permanently 
disclosed  on  the  frame  of  a  talking  machine ; 

50  means  for  operativel}^  connecting  said 
transmission  mechanism  and  the  tone  arm 
of  said  talking  machine  for  returning  the 
tone  arm  to  its  initiatory  position,  said 
means  embodying  a  transmission  train  con- 

55  sisting  of  a  driving  wheel  mounted  on  said 
driving  shaft,  a  driving  wheel  of  said  trans- 
mission mechanism,  and  a  roving  pinion 
adapted  to  be  moved  into  engagement  v/ith 
said  driving  wheels;  means  for  temporarily 

60  operatively  engaging  and  disengaging  said 
transmission  mechanism  and  the  driving 
shaft  of  the  talking  machine,  said  means 
embod3dng  a  rocking  member  having  sep- 
arable arms  for  engagement  b,y  a  member 

65  operated  with  said  tone  arm  and  at  posi- 


tions corresponding  with  the  initiatory  and 
final  positions  of  said  tone  arm ;  and  means 
for  locking  said  arms  in  their  adjusted 
position. 

15.  A  repeater  as  characterized  compris-  ^^ 
ing  a  transmission  mechanism  permanently 
disposed   on   the   frame   of   a   talking   ma- 
chine;   means    for    operatively    connecting 
said  transmission  Jiiechanism  and  the  tone 
arm  of  said  talking  machine  for  returning  y- 
thc  tone  arm  to  its  initiatory  position,  sajd 
means  embodying  a  transmission  train, con- 
sisting of  a  driving  wheel  mounted  on  said 
driving  shaft,  a  driving  Avheol  of  said  trans- 
mission  mechanism,    and   a    roving   pinion  gQ 
'idapted  to  be  moved  into  engagement  with 
said  driving  Avheels;  means  for  temporarily 
operatively  engaging  and  disengaging  said 
transmission    meclianism    and    the    driving 
shaft  of  the   talking  machine,  said  means  g^ 
embodjdng  a  rocking  member  having  sep- 
arable arms  for  engagement  by  a  member 
operated  with  said  tone  arm  and  at  posi- 
tions corresponding  with  the  initiatory  and 
final  positions  of  said  tone  arm;  means  for  qq 
locking  said  arms  in  their  adjusted  posi- 
tion; and  means  for  closing  said  arms  for 
engaging  said  member  when  released  from 
the  locking  means. 

16.  A  repeater  as  characterized  compris-  95 
ing  a  transmission  mechanism  permanentlj^ 
disposed  on  the  frame  of  a  talking  ma- 
chine; means  for  operatively  connecting 
said  transmission  mechanism  and  the  tone 
arm  of  said  talking  machine  for  returning  iqq 
the  tone  arm  to  its  initiatory  position,  said 
means  embodying  a  transmission  train  con- 
sisting of  a  driving  wheel  mounted  on  said 
driving  shaft,  a  driving  wheel  of  said  trans- 
mission mechanism  and  a  roving  pinion  105 
adapted  to  be  moved  into  engagement  with 
said  driving  wheels ;  means  for  temporarily 
operativel,y  engaging  and  disengaging  said 
transmission  mechanism  and  the  driving 
shaft  of  the  talking  machine,  said  means  hq 
embodying  a  rocking  member  having  sep- 
arable arms  for  engagement  by  a  member 
operated  with  said  tone  arm  and  at  posi- 
tions corresponding  with  the  initiatory  and 
final  positions  of  said  tone  arm;  means  for  115 
locking  said  arms  in  their  adjusted  posi- 
tion; means  for  closing  said  arms  for  en- 
gaging said  member  when  released  from  the 
locking  means;  and  manually  operative 
means  for  releasing  said  arms.  120 

17.  A  repeater  as  characterized  compris- 
ing a  transmission  mechanism  permanently 
disposed  on  the  frame  of  a  talking  machine ; 
means  for  temporarily  operatively  engaging 
and  disengaging  said  transmission  mecha-  125 
nism  and  the  driving  shaft  of  a  talking  ma- 
chine, said  means  embodying  a  member 
moved  in  correspondence  with  the  tone  arm 

of  said  talldng  machine;  means  for  opera- 
tively connecting  said  transmission  mecha-  130 
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nism  and  said  tone  arm  for  returning  the 
tone  arm  to  its  initiatory  position;  and 
means  operable  by  said  transmission  mecha- 
nism for  lifting  a  sound-box  mounted  on 
5  said  tone  arm  from  the  record  groove  prior 
to  the  movement  of  said  tone  arm  toward 
the  initiatory  position  thereof. 

18.  A  repeater  as  characterized  compris- 
ing <i  transmission  mechanism  permanently 

10  disposed  on  the  frame  of  a  talking  machine; 
nieans  for  tempoi'arily  operatively  engaging 
and .  disengaging  said  transmission  mecha- 
nism and  the  driving  shaft  of  said  talking 
machine,  said  means  embodying  a  member 

15  moved  in  correspondence  with  the  tone  arm 
of  said  talking  machine;  means  for  opera- 
tively connecting  said  transmission  mecha- 
nism and  said  tone  arm  for  returning  the 
tone  arm  to    its    initiatory    position;    and 

20  means  operable  by  said  transmission  mecha- 
nism for  lifting  a  sound-box  mounted  on 
said  tone  arm  from  the  record  groove  prior 
to  the  movement  of  said  tone  arm  toward 
the  initiatory  position  thereof,  said  means 

25  embodying  an  elevating  mechanism,  com- 
prising a  lifting  lever  pivotally  mounted  on 


the  tone  arm  near  the  pivot  center  thereof, 
and  means  operatively  connecting  said  le- 
ver and  said  sound-box. 

19.  A  repeater  as  characterized  compris-  30 
ing  a  transmission  mechanism  permanently 
disposed  on  the  frame  of  a  talking  machine ; 
means  for  temporarily  operatively  engaging 
and  disengaging  said  transmission  mecha- 
nism and  the  driving  shaft  of  said  talking  35 
machine,  said  means  embodying  a  member 
moved  in  correspondence  with  the  tone  arm 
of  said  talking  machine;  means  for  opera- 
tivelj''  connecting  said  transmission  mecha- 
nism and  said  tone  arm  for  returning  the  40 
tone  arm  to  its    initiatory    position;    and 
means  operable  by  said  transmission  mecha- 
nism for  lifting  a  sound-box  mounted  on 
said  tone  arm  from  the  record  groove  prior 
to  the  movement  of  said  tone  arm  toward  45 
the  initiatory  position  thereof,  said  means 
embodying    an    elevating    mechanism,    and 
means  for  causing  the  operation  of  said  ele- 
vating mechanism  in  advance  of  the  move- 
ments of  said  tone  arm  by  said  transmis-  50 
sion  mechanism. 

JOHN  PARA. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Mark  Jay  Samuels, 
a  citizen  of  the  United  States,  and  a  resident 
of  the  borough  of  Manhattan,  city,  county, 
5  and  State  of  New  York,  have  invented  cer- 
tain new  and  useful  Improvements  in  Pho- 
nographs, of  which  the  following  is  a  de- 
scription. 

My  invention  relates  to  phonographs,  and 

10  particularly  to  phonographs  of  the  type 
which  utilize  disk  records. 

For  the  purpose  of  improving  the  appear- 
ance of  phonographs  of  this  type,  it  has 
recently  become  popular  to  dispense  with 

15  the  sound  amplifying  horn  and  to  use  a 
wooden  sounding  board,  or  sound  box,  situ- 
ated in  the  support  as  a  substitute  for  the 
horn.  The  results  obtained  by  this  substi- 
tution have  been  satisfactory  to  a  certain 

20  degree,  but  great  difficulty  is  encountered  in 
producing  a  number  of  instruments  which 
will  give  exactly  the  same  tone  quality,  since 
it  is  practically  impossible  to  obtain  two 
pieces  of  wood  for  use  as  a  sounding  board, 

25   or  sound  box,  which  are  exactly  the  same. 

To  obviate  this  difficulty,  and  for  other 

reasons  which  will  hereinafter  appear,  my 

invention  contemplates  the  use  of  an  entirely 

metallic    sound    amplifying    device    which 

30  takes  the  place  of  the  horn  heretofore  used 
and  of  the  sounding  board,  or  sound  box, 
now  commonly  in  use,  and  serves  also  as  a 
support  for  all  of  the  remaining  parts  of  the 
phonograph. 

35  It  is  also  an  object  of  my  invention  to  pro- 
vide a  sound  amplifying  device  which  shall 
be  composed  entirely  of  metal,  and  in  which 
there  shall  be  no  soldered  joints,  since  I  have 
found   that   soldered   joints   interfere   con- 

40   siderably  with  the  tone  reproduction. 

Another  object  of  my  invention  is  to  pro- 
vide improved  means,  preferably  supported 
by  the  sound  amplifying  device  for  driving 
the  record   supporting   disk.     This   means 

45  consists  essentially  of  a  friction  driving 
wheel,  the  periphery  of  which  is  adapted  to 
contact  with  the  lower  surface  of  the  record 
supporting  disk  and  thus  impart  rotary  mo- 
tion thereto.    The  advantages  of  such  a  driv- 


ing means  are  that  the  speed  of  the  record  50 
supporting  disk  is  rendered  more  constant, 
and  also  that  the  manufacture  of  a  friction 
driving  wheel  is  less  expensive  than  the 
manufacture  of  the  tooth  gear  now  com- 
monly used.  55 

Another  object  of  my  invention  is  the 
provision  of  an  arm  for  supporting  the 
sound  reproducing  device,  which  arm  is 
made  of  some  material  other  than  metal, 
such,  for  instance,  as  hard  rubber,  whereby  60 
a  loose  ball  and  socket  connection  between 
two  metallic  surfaco(s  is  dispensed  with, 
thus  improving  the  tone  quality. 

Another  object  of  my  invention  is  the 
provision  of  means  for  automatically  rais-  65 
ing  the  sound  reproducer  from  the  record 
on  the  record  supporting  disk  when  the  ef- 
fective part  of  the  record  has  been  traversed 
by  the  sound  producer.  With  the  above, 
and  other  ends  in  view,  as  will  hereinafter  70 
appear,  my  invention  consists  in  the  appa- 
ratus, parts  and  combinations  disclosed  in  the 
drawing  and  described  in  the  specification, 
and  more  particularly  pointed  out  in  the 
claims  which  follow.  75 

In  the  drawings,  Figure  1  is  a  plan  view 
of  my  improved  phonograph; 

Fig.  2  is  a  front  elevation  thereof ; 

Fig.  3  is  a  bottom  plan  view  with  a  por- 
tion  of  the   sound   amplifying   device   re-  80 
moved; 

Fig.  4  is  a  rear  elevation,  partly  in  sec- 
tion, showing  the  ball  and  socket  connection 
between  the  sound  amplifying  device  and 
the  arm  for  supporting  the  sound  repro-  85 
ducer ; 

Fig.  5   is  a  longitudinal  sectional   view 
showing  particularly  the  spring  motor ;  and 

Fig.  6  is  a  vertical  sectional  view. 

Referring  to  the  drawings,  10  designates  90 
the  sound  amplifying  device  .and  is  seen  to 
consist  of  a  spirally  arranged  member,  the 
cross  section  of  which  increases  gradually 
from  the  end  11  to  the  other  end  or  mouth 
12.  The  top  cover  or  wall  13  of  the  sound  95 
amplifying  device  preferably  extends  across 
the  entire  device,  including  the  central  re- 
cess 14,  in  which  is  disposed  the  motor  15. 


s 
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The  cover  13  thus  forms  a  convenient  sup- 
port for  the  motor  15  and,  as  herein  shown, 
the  motor  is  susxDenclecl  from  the  cover  13,  by 
means  of  suitable  bolts  16,  passing  there- 
5  through. 

The  motor  15  may  be  of  any  desired  type, 
such,  for  instance,  as  a  spring  motor  or  an 
electric  motor,  the  motor  herein  illustrated 
being  a  spring  motor.    The  particular  con- 

10  struction  of  this  motor  is  not  essential  to  my 
invention  and,  therefore,  I  will  not  describe 
it  in  detail.  Suffice  it  to  say  that  the  spring 
drum  17  is  geared  in  some  suitable  manner 
to    the    friction    wheel    18,    which    passes 

15  through  the  slot  or  opening  19  in  the  top 
cover  13  of  the  sound  amplifying  device,  and 
contacts  with  the  under-surface  of  the  record 
supporting  disk  20,  which  is  supported  in 
some  suitable  manner  upon  the  cover  13. 

20  Means,  such  as  the  handle  21,  is  provided 
for  tensioning  the  spring  drum  17.  Also, 
it  is  desirable  to  jDrovide  a  governing  device, 
such  as  shown  at  22,  for  maintaining  the 
speed  of  the  motor  and  record  supporting 

25  disk  substantially  constant  during  the  oper- 
ation thereof.  Regtilating  means,  such  as 
indicated  at  23,  may  also  be  jDrovided  for 
varying  the  speed  of  the  record  supporting- 
disk  at  will.     At  24:  is  indicated  some  suit- 

30  able  means,  in  the  nature  of  a  friction  brake, 
acting  on  the  edge  of  the  record  supporting 
disk  for  starting  and  stopping  the  rotation 
of  the  disk  when  desired. 

In  Fig.  3  it  is  seen  that  thfe"  bottom  of  my 

35  sound  amplifying  device  is  provided  with  a 

door  25  over  the  central  recess,  whereby  the 

motor  may  be  inserted  into  the  recess  and 

access  thereto  may  be  had  when  desired. 

The  sound  amplifying  device,  as  above  de- 

40  scribed,  is  composed  entirely  of  metal  hav- 
ing as  few  joints  as  possible,  and  the  neces- 
sary joints  are  preferably  lap  joints,  Avhere- 
by  all  soldering  is  eliminated.  This  is  im- 
portant, since  1  have  discovered  that  the 

45  soldering  of  two  pieces  of  metal  in  a  sound 
reproducing  instrument  materially  inter- 
fers  with  the  quality  of  the  tone  produced. 
Also  it  is  seen  that  the  sound  amplifying 
device  is  constructed  to  provide  a  graduated 

50  passage,  thereby  improving  the  tone  qualitji' 
and,  at  the  same  time,  reproducing  the  over- 
tones which  are  so  often  destroyed  in  sound 
reproducing  devices. 

At  one  side  my  sound  amplifying  device 

55  is  provided  with  a  projection  26,  ada^^ted  to 
form  a  support  for  the  arm  27,  to  which 
the  reproducer  28  is  connected,  and  to  pro- 
vide a  means  of  communication  between  the 
sound  amplifj'ing  device  and  the  arm.    This 

60  arm  27  is  preferably  supported  upon  the 
projection  26  of  the  sound  amplifying  de- 
vice by  means  of  a  ball  and  socket  joint, 
such  as  is  shown  at  29,  in  Fig.  4.  I  prefer 
to  construct  the  arm  27  of  some  non-metallic 


material,  such,  for  instance,  as  hard  rubber,  65 
or  some  composition  whereby  I  eliminate  a 
loose  joint  between  two  metallic  surfaces, 
and  thus  avoid  any  interference  with  the 
tone  production. 

The  method  of  operation  of  my  improved  70 
phonograph  should  be  apparent  from  the 
foregoing.    A  record  having  been  placed  on 
the  disk  20,  the  brake  24  is  removed  from 
contact  with  the  edge  of  the  disk  thus  per- 
mitting the  motor  15  to  effect  the  rotation  75 
thereof.     The  reproducer  28  is  then  placed 
in  contact  with  the  record  on  the  disk,  and 
the   device   continues  to   operate   and   pro- 
duce sound  until  the  reproducer  and  its  sup- 
porting arm  27  have  moved  toward  the  cen-  80 
ter  sufficiently  to  cause  cooperation  between 
the  cam  30  and  projection  31,  and  the  re- 
sulting elevation  of  the  reproducer.    The  ro- 
tation of  the  disk  20  will  continue  after  the 
reproducer  has  been  elevated,  but  this  con-  85 
tinned  rotation  is  of  no  disadvantage. 

As  above  pointed  out,  by  eliminating 
wood  entirely  from  my  apparatus  and  by 
using  stamped,  rather  than  cast,  metal,  I 
am  able  to  produce  any  number  of  instru-  90 
ments  which  will  give  exactly  the  same  re- 
sults, and  these  results  are  found  to  be  far 
superior  to  those  obtained  from  wooden  in- 
struments, because  of  the  fact  that  in  de- 
Yices  embodying  my  invention  there  are  no  9^ 
irregularities  or  im]3erfections  in  the  sound 
amplifying  elements. 

The  cost  of  manufacturing  instruments 
embodying  my  invention  is  reduced  to  a 
minimum,  since  there  are  no  excess  parts.  100 
The  sound  amplifying  device  serves  not 
only  its  usual  function,  but  also  serves  as 
a  support  for  all  of  the  other  parts  of  the 
apparatus. 

Wliile  I  have  shown  and  described  a  par-  ^05 
ticular  embodiment  of  my  invention,  in- 
cluding a  particular  form  of  sound  am- 
plifying device,  I  do  not  wish  to  limit  my- 
self to  this  exact  embodiment,  since  ob- 
viously many  changes  may  be  made, therein  no 
Avithout  dei)arting  from  the  spirit  of  my 
invention. 

What  I  claim  is : 

1.  In  a  device  of  the  character  described, 
a  metallic  sound  amplifying  device  ar-  1^5 
ranged  circularly  to  form  a  central  recess 
and  including  a  circular  top  plate  which 
bridges  said  recess,  a  motor  located  in  said 
recess  and  dependently  supported  from  said 
plate,  a  record  supporting  disk  adapted  to  be  1^0 
driven  by  said  motor,  and  sound  reproduc- 
ing means  adapted  to  cooperate  with  a  rec- 
ord on  the  record  supporting  disk  and  com- 
municating with  the  sound  amplifying  de- 


vice. 


125 


2.  In  a  device  of  the  character  described, 
a  metallic  sound,  amplifying  device  ar- 
ranged circularly  to  form  a  central  recess, 
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find  including  a  circular  top  plate  which 
bridges  said  recess,  a  motor  located  in  said 
recess  and  dependently  supported  from  said 
plate,  a  record  supporting  disk  adapted  to 
5  be  driven  by  said  motor,  sound  reproducing 
means  adapted  to  cooperate  with  a  record 
on  the  record  supporting  disk  and  communi- 
cating with  the  sound  amplifying  device, 
and  a  bottom  plate  hingedly  connected  to 
10  said  amplifier,  and  adapted  when  closed  to 


bridge  the  bottom  of  said  recess,  and  when 
open  to  permit  access  to  said  motor. 

In  testimony  whereof  I  have  signed  this 
specification  in  the  presence  of  two  sub- 
scribing witnesses. 

MAEK  JAY  SAMUELS. 

Witnesses : 

Anna  Marie  Wall, 
E.  P.  La  Gat. 
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To  all  whom  it  may  concern: 

Be  it  known  tiiat  I,  John  C.  English, 
a  citizen  of  the  United  States,  and  a  resident 
of  the  city  of  Camden,  county  of  Camden, 
§  and  State  of  New  Jersey,  have  invented  cer- 
tain new  and  useful  Improvements  in  Talk- 
ing-Machines, of  which  the  following  is  a 
specification. 

The  main  objects  of  this  invention  are  to 

10  provide  a  comiJact  efficient  talldng  machine ; 
to  provide  an  improved  talking  machine 
comprising  an  inclosing  casing  having  a 
cover  adjustably  arranged  to  deflect  sound 
waves  from  the  machine  and  having  sound 

15  amplifying  means  arranged  within  the  cas- 
ing and  opening  to  deliver  improved  sound 
waves  upwardly  toward  the  cover;  and  to 
provide  other  improvements  as  will  appear 
liereinaftei\ 

20  In  the  accompanying  drawings,  Figure  1 
is  a  fragmentary  side  elevation,  partly  in 
vertical  longitudinal  section  of  a  talking 
machine  constructed  in  accordance  with  this 
invention;  and  Fig.  2  is  a  transverse  section 

25  on  line  2 — 2  of  Fig.  1,  looking  in  the  direc- 
tion of  the  arrows. 

Referring  to  the  drawings,  one  embodi- 
ment of  this  invention  comprises  an  inclos- 
ing   cabinet    or    casing,    preferably  having 

30  comparatively  thick  wooden  walls  as  is  usual 
and  including  a  substantially  rectangular 
body  portion  1  and  a  cover  2  superimposed 
thereon. 

The  body  1  of  the  casing  includes  a  verti- 

35  cal  front  wall  3,  a  vertical  back  wall  4  paral- 
lel to  the  front  wall,  two  vertical  parallel 
side  Avails  5  and  6  and  a  bottom  wall  7.  The 
body  is  preferably  mounted  on  suitable  sup- 
ports 8  depending  therefrom. 

40  The  cover  2  is  preferably  connected  at  its 
rear  edge  to  the  upper  edge  of  the  rear  wall 
4  of  the  body  of  the  casing  by  hinges  10  and 
is  preferably  extex-iorly  convex  and  curved, 
and  interiorly  concave  in  form.     The  cover 

45  is  preferably  proportioned  and  arranged  to 
extend  over  the  entire  upper  end  of  the  body 
4  when  the  cover  is  closed,  the  cover  having 
a  flat  rectangiilar  marginal  wall  15,  which 
when   closed,   rests  against  the  flat  upper 

50  edges  of  the  vertical  exterior  walls  of  the 
body.  The  major  portion  of  the  inner  sur- 
face of  the  cover  is  curved  longitudinally 
and  transversely,  but  the  front  portion  of 
the  inner  surface  is  preferably  substantially 

55  flat  and  has  an  inclination  of  substantially 


45°  to  the  plane  of  the  lower  margin  of  the 
cover. 

For  holding  the  cover  2  adjustably  in  po- 
sition with  respect  to  the  body  1  of  the  cas- 
ing there  is  provided  any  suitable  means  be-  go 
tween  the  cover  and  the  body,  for  instance, 
a  link  20  pivotally  connected  at  one  end  to 
the  underside  of  the  cover  and  provided  with 
notches  21  spaced  longitudinally  in  one  edge 
thereof,  the  link  being  arranged  to  engage  a  65 
pin  or  stop  22  secured  within  the  body  of  the 
casing  and  adapted  to  engage  in  the  notches. 

Inclosed  by  the  body  1  of  the  casing  and 
spaced  below  the  top  thereof  is  an  upwardly 
removable  horizontal  substantially  rectan-  70 
gular  partition  25.  The  front  edge  of  this 
partition  rests  upon  a  cleat  26  secured 
against  the  inner  surface  of  the  front  wall 
3,  and  the  rear  edge  27  of  this  partition  is 
parallel  to  and  spaced  forwardly  from  the  75 
back  wall  4  of  the  casing  and  rests  upon  the 
upper  edge  of  a  vertical  rectangular  parti- 
tion 28  parallel  to  the  back  wall  and  the 
lower  edge  of  which  rests  upon  and  is  se- 
cured to  the  bottom  7  of  the  casing.  80 

Within  the  body  1  of  the  casing,  below  the 
top  thereof  and  above  the  horizontal  parti- 
tion 25,  is  the  usual  or  any  suitable  horizon- 
tal turn-table  30  which  is  rotatably  mounted 
upon  the  upper  end  of  a  spindle  31  project-  85 
ing  downwardly  and  rotatably  through  the 
partition  25.  The  spindle  3l"  is  rotated  by 
the  usual  or  any  suitable  actuating  mecha- 
nism (not  shown)  arranged  within  the  cas- 
ing beneath  the  horizontal  partition  25  and  90 
preferably  depending  therefrom  in  a  well 
known  manner.  The  horizontal  partition  25 
and  vertical  partition  28  cooperate  with  the 
front  wall  3,  side  walls  5  and  6  and  bottom 
wall  7  to  form  a  compartment  entirely  in-  95 
closing  the  actuating  mechanism. 

Above  the  turn-table  30  and  inclosed  by 
the  casing  1,  is  the  usual  or  any  suitable 
sound  box  or  sound  reproducer  35  which  is 
arranged  to  cooperate  with  a  sound  record  100 
36  upon  the  turn-table  30.  The  sound  box 
35  is  connected  in  any  well  known  or  suit- 
able manner  with  the  free  smaller  end  of  a 
tapering  hollow  tone  arm  37  which  extends 
rearwardly  therefrom  with  which  it  commu-  105 
nicates. 

For  supporting  the  tone  arm  37  to  swing 
in  a  fixed  substantially  horizontal  plane,  the 
larger  end  of  the  tone  arm  is  turned  longi- 
tudinally  downwardly  through   an   arc   of  110 
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about  90°  and  is  mounted  in  any  well  known 
or  suitable  manner  to  oscillate  about  a  fixed 
vertical  axis  upon  the  upper  end  of  and  co- 
axially  with  a  hollow  vertical  substantially 
g  cjdindrical  tubular  sleeve  or  bracket  40, 
preferably  made  of  cast  iron  or  other  similar 
material. 

This  bracket  40  is  secured  in  a  fixed  po- 
sition with  res])ect  to  the  body  1  of  the  cas- 

IQ  ing  by  any  suitable  means;  for  instance,  the 
bracket  may  be  provided  with  a  lateral  ex- 
tension 41  projecting  rearwardly  therefrom 
integ-ral  therewith  or  rigidly  secured  there- 
to and  terminatino-  in  a  vertical  base  plate 

l^  42  which  is  rigidly  clamped  to  the  inner 
surface  of  the  rear  wall  4  adjacent  the  up- 
per edge  tliereof  by  means  of  bolts  43  ex- 
tending through  ithe  base  plate  42  and 
wall  4. 

20  The  bracket  40  is  preferably  arranged 
with  its  longitudinal  vertical  axis  substan- 
tially midway  between  the  inner  surface  of 
the  back  wall  4  and  the  opposite  surface  of 
the  vertical  partition  28  and  substantially 

25  midway  between  the  side  walls  5  and  6  of 
the  casing. 

For  amplifying  the  sound  waves  trans- 
mitted from  the  tone  arm  downwardly 
through  the  bracket  40,  there  depends  doAvn- 

30  wardly  from  the  bracket  a  downwardly  flar- 
ing sound  conveyer  or  hollow  intermediate 
amplif^'ing  means  45  having  a  substantially 
vertical  longitudinal  axis  coincident  Avith 
the  longitudinal  axis  of  the  cylindrical  por- 

35   tion  of  the  bracket  40. 

The  dovvnwardly  flaring  sound  conveyer 
46  is  preferably  rigidly  connected  to  the 
bracket  40  and  may  be  made  integral  there- 
with of  cast  iron  or  other  suitable  metal  and 

40  is  preferably  substantially  circular  exteriorly 
and  interiorl}'  at  its  upper  smaller  end  where 
it  joins  the  cylindrical  portion  of  the  bracket 
40  and  preferably  gradually  changes  in 
transverse  section  exteriorly  and  interiorly 

45  from  the  circular  shape  of  its  upper  end 
to  an  oblong  substantially  rectangular  shape 
at  its  lower  or  delivery  end,  the  major  axis 
of  the  delivery  end  being  substantially  par- 
allel to  the  back  wall  4  of  the  casing  and 

50  the  edges  of  the  delivery  end  being  substan- 
tially flat  and  horizontal  and  spaced  above 
the  upper  surface  of  the  bottom  7  of  the 
casing. 

For  the  amplification  of  the  sound  waves 

55  after  having  been  delivered  by  the  inter- 
mediate ami^lifying  means  45,  there  is  in- 
ter])osed  between  the  lower  delivery  end  of 
the  intermediate  amplifying  means  45  and 
the  bottom  7  of  the  casing,  hollow  amplify- 

60  ing  means  46  surrounding  but  spaced  from 
the  intermediate  amplifying  means  45  and 
arranged  upon  a  longitudinal  axis  coinci- 
dent Avith  the  longitudinal  axis  of  the  in- 
termediate amplifying  means  and  diverg- 
es  ing  upwardly  and  terminating  in  an  up- 


wardly opening  delivery  end  in  a  plane 
substantially  flush  with  the  top  surface  of 
the  horizontal  partition  25. 

This  upAvardly  diverging  amplifying 
means  46  includes  a  holloAv  body  or  major  70 
portion  comprising  an  exteriorly  convex 
and  interiorly  concave  support  50,  prefer- 
ably consisting  of  a  comparatively  thick 
board,  curved  longitudinally  and  the  longi- 
tudinal axis  of  Avhich  is  arranged  in  a  ver-  75 
tical  plane.  The  longitudinal  edges  of  this 
board  converge  from  the  ends  of  the  board 
toAvard  the  loAver  central  portion  of  the 
board. 

A  flat  com])aratively  thin  substantially  go 
semi-circular  sounding  board  51  is  margin- 
ally secured  to  each  longitudinal  edge  of 
this  support  50.  The  curved  edge  of  each 
of  these  sounding  boards  preferably  over- 
laps or  abuts  against  the  corresponding  35 
edge  of  the  support  and  is  fixedly  secured 
thereto  by  any  suitable  means. 

These  two  sounding  boards  51  form  the 
opposite  sides  of  this  amplifying  means  and 
diverge  upwardly,  the  upper  straight  edges  90 
52  of  these  boards  being  in  a  horizontal 
plane  Avith  the  end  edges  53  of  the  support. 
The  sounding  boards  61  and  their  connect- 
ing support,  forming  the  body  portion  of 
this  upAvardly   opening  amplifying   means  95 
46  are  mounted  in  a  base  plate  54,  the  up- 
per portion  of  Avhich  is  provided  with  oppo- 
sitely disposed  flanged  lateral  extensions  55 
forming   a   longitudinally   curved   concave 
socket  56  in  Avhich  the  lower  portions  of  the  100 
boards  61   and  the  support   60  fit  snugly 
and  are  rigidly  secured  by  means  of  screws 
67  passing  through  the  extensions  56  and 
into  the  supi^ort  60.    This  base  plate  64  is 
provided  with  a  flat  horizontal  under-sur-  105 
face  Avhich  is  clamped  rigidly  against  the 
upper  surface  of  the  bottom  7  of  the  casing 
by  means  of  bolts  68  or  in  any  other  suitable 
manner.    The  base  plate  54  forms  the  sole 
support  for  the  amplifying  means  carried  no 
thereby   and   Avhich   projects   freely   there- 
from. 

The  upper  delivery  end  of  the  hollow  am- 
plifying means  carried  by  the  base  plate  64 
is  preferably  substantially  rectangular  and  115 
oblong  in  shape  and  is  .  arranged  with  its 
major    axis    substantially    horizontal    and 
parallel  with  the  back  wall  4  of  the  casing. 
This  deliA^ery    end    is    preferably  propor- 
tioned to  occupy  substantially  the  full  space  120 
between  the  side  Avails  6  and  6  of  the  casing 
and  betAveen  the  A'ertical  partition  28  and 
tlie  back  Avail  4  of  the  casing,  but  is  free 
from  these  walls,  a  substantially  rectangular 
restricted  but  uninterrupted  passage  being  125 
left  between  this  delivery  end  and  the  ad- 
jacent walls. 

In  the  oi)eration  of  this  device,  it  is  evi- 
dent that  the  sound  waves  from  the  repro- 
ducer 35  are  transmitted  and  slightly  am-  130 
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plified  by  the  tapering  tone  arm  37,  are 
then  transmitted  and  further  amplified  by 
tlie  downwardly  flaring"  conveyer  45  which 
delivers  the  sound  waves  into  the  upwardly 
5  opening  am])lifying  means  46,  where  a  fur- 
ther amplification  takes  place  and  from  the 
delivery  end  of  which  the  sound  waves  are 
transmitted  upwardly  toward  and  against 
the  inner  concave  surface  of  the  cover  2 

10  from  which  the  sound  waves  are  deflected 
forwardly  from  the  casing,  the  cover  also 
acting  to  increase  the  amplification  of  the 
sound  waves. 

Although  only  a   single  form  has  been 

15  illustrated  in  which  this  invention  may  be 
embodied,  the  invention  obviously  is  not 
limited  to  any  ^"^  articular  form  but  may  be 
api^lied  in  various  constructions  without 
departing  from  the  spirit  of  the  invention  or 

20  the  scope  of  the  appended  claims. 

Having  thus  described  my  invention,  what 
I  claim  and  desire  to  protect  by  Letters 
Patent  of  the  United  States,  is: 

1.  In  a  talking  machine,  the  combination 
25  with  a  casing,  of  a  sound  reproducer,  a  hol- 
low sound  conveyer  communicating  with 
said  reproducer  and  having  a  downwardly 
opening  delivery  end  terminating  within 
said  casing,  and  hollow  sound  amplifying 

30  means  arranged  within  said  casing  and  op- 
posed to  and  having  an  outlet  surrounding 
said  delivery  end,  to  reverse  the  direction  of 
sound  waves  issuing  from  said  delivery  end 
said  casing  being  provided  with  an  angni- 

35  larly  adjustable  cover  arranged  to  deflect 
sound  waves  after  delivery  by  said  sound 
amplifying  means. 

2.  In  a  talking  machine,  the  combination 
with  sound  reproducing  means,  of  a  hollow 

40  sound  conveyer  communicating  with  said 
means  and  terminating  in  a  longitudinally 
straight  free  delivery  end,  and  hollow 
sound  amplifying  means  coaxial  with  the 
longitudinal  axis  of  said  delivery  end  and 

45  opposed  thereto,  said  amplifying  means 
comprising  a  longitudinally  curved  support, 
and  a  pair  of  spaced  sounding-boards  se- 
cured to  said  support  and  upon  opposite 
sides  of  said  delivery  end  respectively  pro- 

50  viding  a  sound  outlet  surrounding  said  de- 
livery end. 

3.  In  a  talking  machine,  the  combination 
with  a  casing,  of  a  sound  reproducer,  a  hol- 
low  sound    conveyer   communicating   with 

^^  said  reproducer  and  having  a  delivery  end 
opening  downwardly  within  said  casing, 
and  means  arranged  within  said  casing  and 
opposed  to  and  having  an  upwardly  facing 
outlet  surrounding  said  delivery  end,  to  de- 

^^  fleet  sound  waves  upwardly  from  said  de- 
livery end,  said  casing  being  provided  with 
a  cover  adjustable  to  deflect  sound  waves 
transmitted  by  said  delivery  end. 

4.  In  a  talking  machine,  the  combination 
^^  with  a  casing,  of  a  sound  reproducer,  a  hol- 


low sound  conveyer  communicating  there- 
with and  inclosed  by  said  casing,  said  sound 
conveyer  having  a  delivery  end  projecting 
and  opening  downwardly  within  said  cas- 
ing, and  hollow  sound  amplifying  means  in-  ^q 
eluding  spaced  sounding  boards  inclosed  by 
said  casing  and  surrounding  and  opposed  to 
said  delivery  end,  and  arranged  to  reverse 
the  direction  of  sound  waves  issuing  from 
said  delivery  end.  75 

5.  In  a  talking  machine,  the  combination 
with  a  casing,  of  means  forming  a  compart- 
ment in  the  front  and  loAver  portion  of  said 
casing,  a  rotary  record  turn-table  inclosed 
by  said  casing  above  said  compartment,  actu-  ^q 
ating  means  for  said  turn-table  arranged 
within  said  compartment,  a  sound  repro- 
ducer arranged  within  said  casing  above  said 
turn-table,  a  hollow  sound  conveyer  com- 
mimicating  with  said  sound  i*eproducer  and  §5 
having  a  downwardly  facing  open  delivery 
end  terminating  within  said  casing  and  be- 
low the  upper  plane  of  said  compartment, 
hollow  sound  amplifying  means  opening  up- 
wardly within  said  casing  outside  of  said  oq 
compartment  and  coaxial  with  and  opposed 

to  and  surrounding  said  delivery  end  and 
adjustable  means  adjacent  the  discharge 
opening  of  said  amplifying  means  to  direct 
the  sound  laterally  therefrom.  95 

6.  In  a  talking  machine,  the  combination 
with  a  casing,  of  a  sound  reproducer  inclosed 
thereby,  a  hollow  sound  conveyer  communi- 
cating with  said  reproducer  and  terminat- 
ing in  an  open  delivery  end  facing  down-  100 
wardly  in  said  casing,  and  hollow  sound 
amplifying  means  within  said  casing  and 
having  an  upwardly  facing  outlet  in  aline- 
ment  with  said  delivery  end  and  opposed 
thereto,  said  casing  being  provided  with  an  105 
angularly  adjustable  cover  arranged  to  de- 
flect sound  waves  transmitted  thereto  from 
the  outlet  of  said  amplifier. 

7.  In  a  talking  machine,  the  combination 
Avith  a  casing,  of  a  sound  reproducer  inclosed  no 
thereby,  a  hollow  sound  conveyer  communi- 
cating with  said  reproducer  and  terminat- 
ing in  a  freely  projecting  downwardly  open- 
ing delivery  end,  transversely  oblong  in 
cross  section,  hollow  sound  amplifying  115 
means  within  said  casing  and  opposed  to 
said  delivery  end,  said  sound  amplifying 
means  surrounding  the  downwardly  ex- 
tending delivery  end  of  said  conveyer  and 
having  a  transversely  oblong  upwardly  open-  120 
ing  delivery  end  and  adjustable  means  ad- 
jacent the  delivery  end  of  said  amplifying 
means  to  deflect  the  sound  laterally  there- 
from. 

8.  In  a  talking  machine,  the  combination  125 
with  a  casing,  of  a  sound  reproducer  inclosed 
thereby,  a  hollow  sound  conveyer  communi- 
cating with  said  reproducer  and  terminat- 
ing in  a  freely  projecting  downwardly^  open- 
ing delivery  end  fixedly  secured  to  said  cas-  130 
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ing,  said  delivery  end  being  transversely  ob- 
long in  cross  section,  hollow  sound  amplify- 
ing means  within  said  casing  and  fixedly 
secured  thereto  and  opposed  to  said  delivery 
5  end,  said  sound  amplifying  means  having 
an  oblong  delivery  end  extending  substan- 
tially the  full  distance  between  the  inner  sur- 
faces of  two  opposite  exterior  walls  of  said 
casing  and  adjustable  means  extending 
10  lengthwise  of  the  delivery  end  of  said  ampli- 
fying means  and  adjacent  thereto  to  direct 
the  sound  laterally  from  said  amplifying 
means. 

9.  In  a  talking  machine,  the  combination 
15  of  a  casing,  an  amplifier  oblong  in  transverse 

cross  section  arranged  in  said  casing  to  dis- 
charge sound  upwardly  and  arranged  across 
said  casing  adjacent  a  vertical  wall  thereof, 
a  hollow  sound  conveyer  having  a  delivery 

^^  end  oblong  in  cross  section  extending  down- 
wardly into  said  amplifier  to  a  position  near 
the  bottom  of  said  amplifier,  a  cover  hinged 
to  a  top  edge  of  a  wall  of  said  casing  to  in- 
tercej)t   sound   waves   delivered   from   said 

^^  sound  amplifier  when  said  cover  is  raised, 
and  to  deflect  said  sound  waves  laterally, 
and  means  to  hold  said  cover  in  different 
adjustable  positions. 

10.  In  a  talking  machine,  the  combination 
^^  of  a  casing,  an  amplifier  increasing  in  cross 

section  longitudinally  arranged  transversely 


in  said  casing  adjacent  the  rear  wall  there- 
of to  discharge  sound  upwardly,  a  hollow 
sound  conveyer  having  a  delivery  end  in- 
creasing in  cross  sectional  area  extending  35 
downwardly  into  said  amplifier  to  a  point 
near  the  bottom  thereof,  and  a  cover  hinged 
to  the  rear  wall  of  said  casing  to  deflect  the 
sound  delivered  from  said  amplifier  later- 
ally across  the  top  of  said  casing.  40 

11.  In  a  talking  machine,  the  combination 
of  a  casing,  a  flattened  amplifier  within 
said  casing  disposed  transversely  thereto 
and  having  its  outlet  at  the  top  of  said  cas- 
ing, a  hollow  sound  conveyer  having  its  45 
delivery  end  flattened,  constantly  increasing 
in  ci^oss  sectional  area  and  extending  doAvn- 
wardly  into  said  amplifier,  a  cover  hinged 
to  a  wall  of  said  casing  parallel  to  the  longer 
dimension  of  the  outlet  of  said  amplifier,  50 
and  means  to  hold  said  cover  at  different 
angles  with  respect  to  the  outlet  of  said 
amplifier  to  deflect  the  sound  waves  de- 
livered thereto  from  said  amplifier  in  dif- 
ferent directions.  55 

In  witness  whereof,  I  have  hereunto  set 
my  hand  this  17th  day  of  March,  A.  D. 
1911. 

JOHN  C.  ENGLISH. 

Witnesses : 

Frank  B.  Middleton,  Jr., 
Charles  F.  Willard. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Joseph  W.  Jones,  a 
citizen  of  the  United  States,  and  resident  of 
Pelham.  in  the  count.y  of  Westchester  and 
5  State  of  New  York,  have  invented  a  new  and 
useful  Improvement  in  Winding  Devices  for 
Spring-Motors,  of  which  the  following  is  a 
specification. 

This  invention  is  directed  to  means  for 

10  maintaining  a  spring-motor  under  operative 
tension  at  all  times. 

The  invention  includes  a  prime  motor  and 
means  for  connecting  it  with  the  spring- 
motor,  comprising  a  movable  element  such 

15  as  a  longitudinally  movable  rotary  shaft, 
whose  movement  is  accomplished  by  pres- 
sure exerted  thereon  by  the  varying  resist- 
ance of  the  spring-motor  spring  due  to  the 
winding  and  unwinding  thereof  for  stop- 

20   ping  and  starting  the  prime  motor. 

The  invention  more  particularly  includes 
an  electric  motor  and  its  controlling  switch, 
said  s^A  itch  being  opened  and  closed  by  the 
longitudinal  movement  of  the  rotary  arma- 

25  ture  shaft,  which  shaft  has  a  winding  con- 
nection with  the  spring-motor,  endwise 
])ressure  exerted  by  the  tendency  of  the 
sjjring-motor  spring  to  unAvind  being  im- 
parted to  the  armature  shaft  for  moving  it 

30  in  a  direction  to  open  the  switch  for  stop- 
l^ing  the  electric  motor  when  the  spring- 
motor  spring  has  been  wound  up  to  a  prede- 
termined degree  of  tension  and  other  pres- 
sure means,  such  as  a  spring,  being  employed 

3  5   for  moving  the  armature  shaft  in  the  oppo- . 
site  direction  to  close  the  switch  for  starting 
the  electric  motor  when  the  spring-motor 
spring  has  been  unwound  to  a  predetermined 
degree   of   tension;    the   movement   of   the 

40  shaft  being  accomplished  by  the  overbalanc- 
ing of  the  pressure  of  either  one  of  the  two 
shaft  moving  means  due  to  the  varying  re- 
sistance of  the  spring-motor  spring  as  it  is 
wound  and  unwound  between  said  predeter- 

45  mined  degrees  of  tension. 

A  practical  embodiment  of  my  invention 
is  represented  in  the  accompanying  draw- 
ings, in  which, 

Figure  1  is  a  view  of  the  winding  device 

50  shown  partly  in  elevation  and  partly  in  sec- 
tion, 

Fig.  2  is  a  similar  view  taken  at  right  an- 


gles to  Fig.  1,  the  motor  controlling  switch 
being  shown  in  its  closed  position,  and 

Fig.   W   is  a   detail  section   showing  the  55 
switch  thrown  to  its  open  position. 

A  portion  of  the  spring  1  of  a  spring- 
motor  is  shown  in  Fig.  1  and  its  winding 
.shaft  is  denoted  by  2,  from  which  shaft  an 
extension  shaft  3  projects.  60 

The  winding  device  includes  a  prime  mo- 
tor ada]3ted  for  winding  connection  with  the 
spring-motor. 

In  the  present  embodiment  of  my  inven- 
tion, the  prime  motor  is  shown  as  an  electric  65 
motor  4  having  a  longitudinally  movable 
rotary  armature  shaft  5  slidably  and  rota- 
tably  mounted  in  suitable  bearings,  it  being 
understood  that  the  commutator  ring  and 
brushes,  not  shown,  shall  be  so  arranged  as  70 
to  be  kejit  in  contact  throughout  the  longi- 
tudinal movement   of  the   armature   shaft. 
This  aimature  shaft  has  a  winding  connec- 
tion with  the  si^ring-motor  spring,  in  the 
present  instance  through  a  worm  6  on  the  75 
armature  shaft  and  its  worm  gear  7  on  a 
sleeve  8  surrounding  the  extension  shaft  3  of 
the  spring-motor,  which  sleeve  is  secured  to 
the  extension  shaft  by  a  set  screw  9  passing 
through  a  collar  10  on  the  inner  end  of  the  80 
sleeve  and  through  the  sleeve  into  binding 
engagement  with  said  shaft. 

A  housing  11  is  provided  for  the  gears, 
which  housing  includes  the  top  12  of  the 
motor  casing  and  the  removable  cover  13  85 
held  in  position  over  the  worm  gear  7  by 
suitable  fastening  screws  14. 

A  controlling  switch  for  the  electric  motor 
is  prctvided,  which  switch  may  be  of  any 
well  known  or  approved  form.  This  switch  90 
is  mounted  on  the  housing  11  and  com]3rises 
an  insulating  base  15  secured  by  screws  16  to 
the  housing,  said  base  having  two  circuit 
contact  pieces  it  and  18,  electrically  con- 
nected to  the  circuit  wires  21,  22,  the  circuit  95 
wire  22  leading  through  the  electric  motor, 
as  indicated  diagrammatically  in  Fig.  2. 

The  longitudinally  movable  plunger  23  of 
the  svv'itch  is  arranged  in  alinement  with  the 
armature  shaft   5   and  it  has  an  enlarged  100 
inner  end  24  slidablv  mounted  in  the  reduced 
bore  of  a  recess  25  in  the  housing  11. 

For  nnti-friction  purposes,  a  ball  26  may 
be  interposed  between  the  adjacent  ends  of 
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the  armature  shaft  and  switch  plunger. 
This  plunger  is  also  provided  with  a  double 
conical  enlargement  27  surrounded  by  a 
yielding  contact  ring  28  arranged  to  be 
snapped  into  and  out  of  engagement  with 
the  contact  pieces  17,  18,  to  close  and  open 
the  circuit  for  starting  and  stopping  the 
motor  as  the  plunger  nears  the  limits  of  its 
inward  and  outward  movements,  respec- 
tively. 

The  outer  end  of  the  plunger  23  is  pro- 
,  vided  with  a  push-button  29  serving  as  a 
manual  means  for  moving  the  plunger  in- 
wardly to  close  the  circuit  for  starting  the 
motor  at  pleasure. 

The  tendency  of  the  spring-motor  spring 
to  unwind  exerts  an  endwise  pressure  on  the 
armature  shaft  5  through  the  worm  gear  7 
and  worm  6  tending  to  move  the  shaft  longi- 
tudinally in  a  direction  to  open  the  SAvitch 
through  the  plunger  23,  which  pressure* 
varies  as  the  resistance  of  the  spring-motor 
spring  varies.  An  automatic  means  is  pro- 
vided for  starting  the  motor,  which  means 
exerts  an  endwise  pressure  in  the  opposite 
direction  on  the  armatiire  shaft  5,  through 
the  plunger  23,  to  close  the  SAvitch  and  to 
move  the  armature  shaft  against  the  pres- 
sure exerted  by  the  resistance  of  the  spring- 
motor  spring. 

This  pressure  means  is  shown  as  a  coil 
spring  30  seated  in  the  recess  25  of  the  hous- 
ing 11  between  the  enlarged  inner  end  24 
of  the  plunger  and  a  plate  31  held  in  place 
at  the  mouth  of  the  recess  by  the  insulating 
base  15  of  the  switch.  This  plate  31  serves 
to  limit  the  movement  of  the  spring  ring 
28  of  the  switch  away  from  the  contact 
pieces  17,  18. 

The  tension  of  the  spring  30  is  made  so 
that  it  will  overcome  the  pressure  exerted 
by  the  resistance  of  the  spring-motor  spring 
when  said  spring-motor  spring  tension  is 
reduced  to  a  predetermined  degree  by  the 
imwinding  thereof,  and  will,  in  turn,  be  over- 
come by  the  pressure  exerted  by  the  resist- 
ance of  the  spring-motor  spring  when  the 
spring-motor  spring  has  been  wound  to  a 
predetermined  degree. 

The  operation  of  the  device  is  as  follows : 
Assmning  the  spring-motor  spring  has  been 
unwound  to  a  predetermined  low  tension 
and  that  the  switch  has  been  closed  by  the 
pressure  exerted  by  the  spring  30,  and  the 
armature  shaft  moved  longitudinally,  to  the 
limit  of  its  movement  in  one  direction,  the 
rotary  movement  of  the  armature  shaft  due 
to  the  operation  of  the  electric  motor  will 
wind  the  spring-motor  spring  through  the 
gear  up  to  a  point  where  the  endwise  pres- 
sure on  the  armature  shaft,  due  to  the  in- 
creased tension  of  the  spring-motor  spring, 
will  move  the  armature  shaft  longitudi- 
nally against  the  pressure  exerted  by  the 
spring  30  into  position  to  open  the  switch 


through  the  plunger  23  and  ring  28.  This 
will  automatically  cause  the  electric  motor 
to  stop  and  thereby  cease  winding  the 
spring-motor  spring.  When  the  spring-mo- 
tor spring  has  been  unwound  to  a  point 
where  its  endwise  pressure  on  the  armature 
shaft  is  less  than  the  pressure  of  the  spring 
30,  the  spring  30  will  move  the  plunger 
and  thereby  the  armature  shaft  in  the  op- 
posite direction  and  close  the  switch  to 
again  start  the  motor. 

From  the  above  description  it  will  be 
seen  that  the  winding  device  is  under  the 
control  of  the  pressure  exerted  by  the  vary- 
ing resistance  of  the  spring-motor  spring 
and  is  operated  by  an  overbalancing  of  pres- 
sure thereon  to  maintain  the  tension  of  the 
spring-motor  spring  within  predetermined 
limits,  irrespective  of  the  number  of  rotations 
of  the  spring-motor  winding  shaft.  This 
winding  device  will,  therefore,  always  main- 
tain the  spring  between  the  desired  degrees 
of  tension  irrespective  of  the  weakening  of 
the  spring  due  to  long  continued  use,  the 
device,  as  above  indicated,  not  being  con- 
trolled by  the  number  of  revolutions  of  the 
spring-motor  winding  shaft. 

It  is  obvious  that,  this  device  may  be  uti- 
lized in  connection  with  spring-motors  of 
any  character  wherever  it  is  desirable  to 
automatically  maintain  the  spring  between 
predetermined  degrees  of  tension. 

It  is  also  seen  that  I  have  provided  man- 
ual means  for  starting  the  motor  at  any  time 
irrespective  of  the  tension  of  the  spring- 
motor  spring,  said  means  not  interfering  in 
any  degree  with  the  operation  of  the  device 
for  automatically  controlling  the  tension  of 
the  spring. 

Means  are  employed  for  securely  holding 
the  winding  device  to  its  support  against 
turning  on  the  spring-motor  winding  shaft 
due  to  the  torque  of  •  the  spring-motor 
spring,  such  means  for  instance,  being  a 
plate  32,  fixed  to  the  support  around  the 
shaft  3  and  having  a  pin  33  engaging  a 
hole  in  the  housing,  preferably  but  not 
necessarily,  holding  the  device  verticallj^ 
with  respect  to  its  support. 

Features  of  my  invention  shown  and  de- 
scribed but  not  claimed  herein  are  covered 
in  my  co-pending  application  filed  January 
26,  1915,  Serial  No.  4551. 

It  is  evident  that  many  changes  may  be 
resorted  to  in  the  form,  construction  and 
arrangement  of  the  several  parts  without 
departing  from  the  spirit  and  scope  of  my 
invention;  hence  I  do  not  wish  to  limit 
myself  to  the  structure  herein  set  forth,  but 

What  I  claim  is: 

1.  A  winding  device  for  spring-motors  in- 
cluding a  prime  motor,  means  operated  by 
the  resistance  of  the  spring-motor  spring 
to  stop  the  prime  motor,  and  manual  means 
for  starting  the  prime  motor. 
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2.  A  winding  device  for  spring-motors  in- 
cluding an  electric  motor,  means  operated 
by  the  resistance  of  the  spring-motor  spring- 
to    stop    the    electric    motor,    and    manual 

g  means  for  starting  the  electric  motor. 

3.  A  winding  device  for  spring-motors'in- 
cluding  a  switch,  an  electric  motor,  the 
switch  being  opened  by  the  resistance  of 
the  spring-motor  spring  to  stop  the  electric 

■j^Q  motor,  and  manual  means  for  closing  the 
switch  for  starting  the  electric  motor. 

4.  A  winding  device  for  spring-motors  in- 
cluding a  prime  motor,  means  for  connect- 
ing it  to  the  spring-motor  comprising  an 

J  5  element  moved  by  the  resistance  of  the 
spring-motor  spring  to  stop  the  prime  mo- 
tor, and  manual  means  to  move  said  ele- 
ment to  start  the  prime  motor. 

6.  A  winding  device  for  spring-motors  in- 

20  eluding  a  prime  motor,  means  for  connect- 
ing it  to  the  spring-motor  comprising  an 
element  moved  by  the  resistance  of  th« 
spring-motor  spring,  and  both  automatic 
and  manual  means  to  move  said  element  to 

25  start  the  prime  motor. 

6.  A  winding  device  for  spring-motors  in- 
cluding a  switch,  an  electric  motor,  means 
for  connecting  it  to  the  spring-motor  com- 
prising an  element  moved  by  the  resistance 

30  of  the  spring-motor  spring  to  open  the 
switch  for  stopping  the  electric  motor,  and 
manual  means  to  move  said  element  and  close 
the  switc'h  for  starting  the  electric  motor. 

7.  A  winding  device  for  spring-motors  in- 
35  eluding  a  switch,  an  electric  motor,  means 

for  connecting  it  to  the  spring-motor  com- 
prising an  element  moved  by  the  resistance 
of  the  spring-motor  spring  to  open  the 
switch  for  stopping  the  electric  motor,  and 
40  both  automatic  and  manual  means  to  move 
said  element  and  close  the  switch  for  start- 
ing the  electric  motor. 

8.  A  winding  device  for  spring-motors  in- 
cluding  a  prime  motor,   automatic   means 

45  controlled  by  the  varying  resistance  of  the 
spring-motor  spring  to  start  and  stop  the 
prime  motor  and  manual  means  to  start  the 
prime  motor. 

9.  A  winding  device  for  spring-motors  in- 
50  eluding  a  switch,  an  electric  motor,  auto- 
matic means  controlled  by  the  varying  re- 
sistance of  the  spring-motor  spring  for 
opening  and  closing  the  switch  to  stop  and 
start  the  electric  motor  and  manual  means 

55  for  closing  the  switch  to  start  the  motor. 

10.  A  winding  device  for  spring-motors 
including  a  prime  motor,  means  for  connect- 
ing it  to  the  spring  motor  comprising  a  mov- 
able element  whose  movement  is  controlled 

60  by  the  varying  resistance  of  the  spring- 
motor  spring  to  start  and  stop  the  prime 
motor,  and  manual  means  for  starting  the 
prime  motor. 

11.  A  winding  device  for  spring-motors 
C5  inchiding  a  sAvitch,  an  electric  motor,  means 


for  connecting  it  to  the  spring-motor  com- 
prising a  movable  element  whose  movement 
is  controlled  by  the  varying  resistance  of  the 
spring-motor  spring  for  opening  and  closing 
the  switch  to  stop  and  start  the  electric  mo-  ^q 
tor,  and  manual  means  to  close  the  switch 
for  starting  the  said  electric  motor. 

12.  A  winding  device  for  spring-motors 
including  a  prime  motor,  means  for  connect- 
ing it  to  the  spring-motor  comprising  amov-  ^g 
able  element  whose  movement  is  controlled 
by  the  varying  resistance  of  the  spring-mo- 
tor spring  to  start  and  stop  the  pi'ime  motor, 
and  manual  means  to  move  said  element  and 
start  the  prime  motor.  go 

13.  A  winding  device  for  spring-motors 
including  a  switch,  an  electric  motor,  means 
for  connecting  it  to  the  spring-motor  com- 
prising a  movable  element  whose  movement 

is  controlled  by  the  varying  resistance  of  35 
the  spring-motor  spring  for  opening  and 
closing  the  switch  to  sto]D  and  start  the  elec- 
tric motor,  and  manual  means  to  move  said 
element  and  close  the  switch  for  starting- 
said  electric  motor.  90 

14.  A  winding  device  for  spring-motors 
including  a  prime  motor,  means  for  connect- 
ing it  to  the  spring-motor  comprising  a  lon- 
gitudinally movable  rotary  shaft  Avhose  lon- 
gitudinal movement  is  controlled  by  the  v  ary-  9  5 
ing  resistance  of  the  spring-motor  spring  to 
start  and  stop  the  prime  motor,  and  manual 
means  to  move  said  shaft  and  start  the  prime 
motor. 

15.  A  winding  device  for  spring-motors  100 
including  a  switch,  an  electric  motor,  means 
for  connecting  it  to  the  spring-motor  com- 
prising a  longitudinally  movable  rotary 
shaft  whose  longitudinal  movement  is  con- 
trolled by  the  varying  resistance  of  the  105 
spring-motor  spring  for  opening  and  closing 
the  switch  to  stop  and  start  the  electric  mo- 
tor, and  manual  means  to  move  said  shaft 
and  close  the  switch  for  starting  said  elec- 
tric motor.  110 

16.  A  winding  deface  for  spring-motors 
including  an  electric  motor,  means  for  con- 
necting it  to  the  spring-motor  comprising 
the  longitudinally  moA'able  rotary  armature 
shaft  moved  longitudinally  bj^  the  resistance  115 
of  the  spring-motor  spring  to  stop  the  elec- 
tric motor,  and  manual  means  to  start  the 
electric  motor. 

17.  A  winding  device  for  spring-motors 
including  an  electric  motor,  means  for  con-  120 
necting  it  to  the  spring-motor,  comprising 
the  longitudinally  movable  rotary  armature 
shaft  moA^ed  longitudinally  by  the  resistance 

of  the  spring-motor  spring  to  stop  the  elec- 
tric motor,  and  manual  and  automatic  means  125 
to  start  the  electric  motor. 

18.  A  Avinding  dcA^ice  for  spring-motors 
including  an  electric  motor,  means  for  con- 
necting it  to  the  spring-motor  comprising 
the  longitudinally  movable  rotary  armature  13J 
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shaft  whose  longitudinal  movements  to  stop 
and  start  the  electric  motor  are  accomplished 
by  the  increasing  and  decreasing  endwise 
pressure  on  the  shaft  due  to  the  increase  and 
5  decrease  in  the  spring-motor  spring  tension, 
and  manual  means  to  start  the  electric  mo- 
tor. 

19.  A  winding  device  for  spring-motors 
including  a  switch,  an  electric  motor,  means 

10  for  connecting  it  to  the  spring-motor  com- 
prising the  longitudinally  movable  rotary 
armature  shaft  whose  longitudinal  move- 
ment to  open  the  switch  for  stopping  the  mo- 
tor is  accomplished  by  the  increasing  end- 

15  wise  pressure  on  the  shaft  due  to  the  increase 
in  the  spring-motor  spring  tension. 

20.  A  Avinding  device  for  spring-motors 
including  a  switch,  an  electric  motor,  means 
for  connecting  it  to  the  spring-motor  com- 

20  prising  the  longitudinally  movable  rotary 
armature  shaft  whose  longitudinal  move- 
ment to  open  the  switch  for  stopping  the  mo- 
tor is  accomplished  by  the  increasing  end- 
wise pressure  on  the  shaft  due  to  the  in- 

25  crease  in  the  spring-motor  spring  tension, 
and  automatic  means  to  close  the  switch  for 
starting  the  electric  motor. 

21.  A  winding  device  for  spring-motors 
including  a  switch,  an  electric  motor,  means 

30  for  connecting  it  to  the  spring-motor  com- 
prising the  longitudinally  movable  rotary 
armature  shaft  whose  longitudinal  move- 
ment to  open  the  switch  for  stopioing  the 
motor  is  accomplished  by  the  increasing  end- 

35  wise  pressure  on  the  shaft  due  to  the  in- 
crease in  the  spring-motor  spring  tension, 
and  manual  means  to  close  the  switch  for 
starting  the  electric  motor. 

22.  A  winding  device  for  spring  motors 
40  including  a  switch,  an  electric  motor,  means 

for  connecting  it  to  the  spring-motor  com- 
prising the  longitudinally  movable  rotary 
armature  shaft  whose  longitudinal  move- 
ment to  close  the  switch  for  starting  the 
45  electric  motor  is  accomplished  by  the  de- 
creasing endwise  pressure  on  the  shaft  due 
to  the  decrease  in  the  spring-motor  spring 
tension. 

23.  A  winding  device  for  spring-motors 
50  including  a  switch,  an  electric  motor,  means 

for  connecting  it  to  the  spring-motor  com- 
prising the  longitudinally  movable  rotary 
armature  shaft  whose  longitudinal  move- 
ment to  close  the  switch  for  starting  the  elec- 

55  trie  motor  is  accomplished  by  the  decreas- 
ing endwise  j)ressure  on  the  shaft  due  to  the 
decrease  in  the  spring-motor  spring  tension, 
and  automatic  means  to  open  the  switch  for 
stopping  the  electric  motor. 

60  24.  A  winding  device  for  spring-motors 
including  a  switch,  an  electric  motor,  means 
for  connecting  it  to  the  spring-motor  com- 
prising the  longitudinally  movable  rotary 
armature  shaft  whose  longitudinal  move- 

65  ments  to  open  and  close  the  switch  for  stop- 


ping and  starting  the  electric  motor  are  ac- 
complished by  the  increasing  and  decreasing 
endwise  pressure  on  the  shaft  due  to  the  in- 
crease and  decrease  in  spring-motor  spring 
tension.  ^.-J 

2».  A  winding  device  for  spring-motors 
including  a  switch,  an  electric  motor,  means 
for  connecting  it  to  the  spring-motor  com- 
prising the  longitudinally  movable  rotary 
armature  shaft  whose  longitudinal  move-  75 
ments  to  open  and  close  the  switch  for  stop- 
ping and  starting  the  electric  motor  are  ac- 
complished by  the  increasing  and  decreas- 
ing endwise  pressure  on  the  shaft  due  to  the 
increase  and  decrease  in  the  spring-motor  go 
spring  tension,  and  manual  means  to  close 
the  switch  for  starting  the  electric  motor. 

26.  A  winding  device  for  spring-motors 
including  a  switch,  an  electric  motor,  means 
for  connecting  it  to  the  spring-motor  com-  35 
prising  the  longitudinally  movable  rotary 
armature  shaft  Avhose  movement  in  one  di- 
rection is  accomplished  by  an  increase  in 
pressure  thereon  due  to  an  increased  tension 

of  the  spring -motor  spring  to  open  the  90 
switch  for  stopping  the  electric  motor  and 
means  for  moving  the  armature  shaft  in  the 
opposite  direction  when  the  tension  of  the 
sj)ring-motor  spring  is  reduced  and  close  the 
switch  for  starting  the  electric  motor.  95 

27.  A  winding  device  for  spring-motors 
including  a  s'Aitch,  an  electric  motor,  means 
for  connecting  it  to  the  spring-motor  com- 
prising the  longitudinally  movable  rotary 
armature  shaft  whose  movement  in  one  di-  100 
rection  is  accomplished  by  an  increase  in 
pressure  thereon  due  to  an  increased  ten- 
sion of  the  spring-motor  spring  to  open 
the  svdtch  for  stopping  the  electric  motor 
and  means  for  moving  the  armature  shaft  105 
in  the  opposite  direction  when  the  tension 

of  the  spring-motor  spring  is  reduced  and 
close  the  switch  for  starting  the  electric  mo- 
tor, and  manual  means  for  closing  the 
switch  to  start  the  electric  motor.  no 

28.  A  winding  device  for  spring-motors 
including  a  switch,  an  electric  motor,  means 
for  connecting  it  to  the  spring-motor  com- 
prising the  longitudinally  movable  rotary 
armature  shaft,  said  spring-motor  spring  115 
serving  as  a  means  to  move  the  shaft  in  one 
direction  for  opening  the  switch  to  stop  the 
electric  motor  and  means  to  move  the  shaft 

in  the  other  direction  and  close  the  switch 
to  start  the  electric  motor,  the  movement  of  120 
the  shaft  being  accomplished  by  an  over- 
balancing in  pressure  due  to  the  var3dng  ten- 
sion of  the  spring-motor  spring. 

29.  A  winding  device  for  spring-motors 
including  a  switch,  an  electric  motor,  means  125 
for  connecting  it  to  the  spring-motor  com- 
prising the  longitudinalFy  movable  rotary 
armature  shaft,  said  spring-motor  spring 
serving  as  a  means  to  move  the  shaft  in  one 
direction  for  opening  the  switch  to  stop  the  130 
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electric  motor  and  means  to  move  the  shaft 
in  the  other  direction  and  close  the  switch 
to  start  the  electric  motor,  the  movement  of 
the  shaft  being  accomplished  by  an  over- 
5  balancing  in  pressure  due  to  the  varying 
tension  of  the  spring-motor  spring,  and 
manual  means  for  closing  the  switch  to  start 
the  motor. 

30.  The  combination  with  a  suitable  sup- 

10  port  and  a  spring  motor  winding  shaft  ex- 
tending therethrough,  of  a  v.'inding  device 
having  its  housing  pivotally  supported  on 
said  shaft  and  means  for  preventing  the 
housing  from  turning  on  said  shaft. 

15  31.  The  combination  with  a  suitable  sup- 
port and  a  spring-motor  winding  shaft  ex- 
tending therethrough,  of  a  winding  device 
havina:  its  housing  pivotally  supported  on 
said  shaft,  and  means  connecting  the  sup- 

20  port  with  the  housing  for  preventing  the 
housing  from  turning  on  said  shaft. 

32.  The  combination  with  a  suitable  sup- 
port and  a  spring-motor  winding  shaft  ex- 
tending therethrough,  of  a  winding  device 

25  having  its  housing  pivotally  supported  on 
said  shaft,  and  means  connecting  the  sup- 
port with  the  housing  for  preventing  the 
housing  from  turning  on  said  shaft,  the  said 
means  comprising  a  plate  secured  to  the 

30  support  and  having  an  interlocked  engage- 
ment with  said  housing. 

33.  The  combination  with  a  suitable  sup- 
port and  a  spring-motor  winding  shaft  ex- 
tending therethrough,  of  a  winding  device 

35  having  its  housing  pivotally  supported  on 
said  shaft,  and  means  connecting  the  sup- 
port with  the  housing  for  preventing  the 
housing  from  turning  on  said  shaft,  said 
means  comprising  a  plate  secured  to  the  sup- 

40  port  and  having  a  pin  entering  said  housing 
for  interlocking  the  plate  and  housing. 

34.  A  winding  device  for  spring  motors 


including  a  switch,  an  electric  motor,  means 
for  connecting  it  to  the  spring  motor  com- 
IDrising  a  longitudinally  movable  rotary  ar-  45 
mature  shaft,  said  shaft  being  moved  lon- 
gitudinally in  one  direction  by  an  increased 
resistance  of  the  spring-motor  spring  to  open 
the  switch  to  stop  the  motor  and  automatic 
means  to  return  the  shaft  to  its  original  po-  50 
sition  and  to  close  the  switch  to  start  the 
electric  motor  when  the  tension  of  the 
spring-motor  spring  is  reduced. 

35.  A  winding  device  for  spring  motors 
including  a  switch,  an  electric  motor,  means  55 
for  connecting  it  to  the  spring  motor  com- 
prising a  longitudinally  movable  rotary  ar- 
mature shaft,  said  shaft  being  moved  lon- 
gitudinally in  one  direction  by  an  increased 
resistance   of   the   spring-motor   spring   to  60 
open  the  switch  to  stop  the  motor  and  a 
common  means  acting  on  the  switch  and 
shaft  to  return  the  shaft  to  its  original  posi- 
tion and  to  close  the  switch  to  start  the  elec- 
tric motor  when  the  tension  of  the  spring-  65 
motor  spring  is  reduced. 

36.  A  winding  device  for  spring  motors 
including  a  switch,  an  electric  motor,  means 
for  connecting  it  to  the  spring  motor  com- 
prising a  longitudinally  movable  rotary  ar-  70 
mature  shaft,  said  shaft  being  moved  longi- 
tudinally in  one  direction  by  an  increased 
resistance  of  the  spring-motor  spring  to  open 
the  switch  to  stop  the  motor  and  a  spring 
acting  on  the  switch  and  shaft  to  return  the  75 
shaft  to  its  original  position  and  to  close  the 
switch  to  start  the  electric  motor  when  the 
tension  of  the  spring-motor  spring  is  re- 
duced. 

In  testimony,  that  I  claim  the  foregoing  80 
as  my  invention,  I  have  siamed  my  name  this 
30th  day  of  November,  1915. 

JOSEPH  W.  JONES. 
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To  all  whom,  it  may  concern : 

Be  it  Imown  that  I,  Wilburn  N.  Denni- 
soN,  a  citizen  of  the  United  States,  and  a 
resident  of  the  borough  of  Merchant ville, 
5  county  of  Camden,  and  State  of  New  Jersey, 
have  invented  certain  new  and  viseful  Im- 
provements in  Automatic  Brakes  for  Talk- 
ing-Machines, of  whicli  the  following  is  a 
full,  clear,  and  exact  disclosure,  reference 

10  being  had  to  the  accompanying  drawings, 
forming  a  part  of  this  specification. 

The  main  objects  of  this  invention  are,  to 
provide  an  improved  brake  adapted  to  be 
used   in   combination    with   a   talking   ma- 

15  chine;  to  provide  an  improved  automatic 
brake  for  a  talking  machine  which  may  be 
actuated  either  automatically  by  the  opera- 
tion of  the  talking  machine  or  Avhich  may 
be   actuated   manually;   to   provide   a   stop 

20  mechanism  with  means  permitting  the  set- 
ting thereof  to  effect  the  stopping  of  the 
turn-table  at  substantially  anj^  predeter- 
mined point  in  the  sound  reproduction  and 
permitting  the  adjustment  thereof  to  oper- 

25  ate  with  sound  records  of  different  lengths ; 
to  provide  a  stop  mechanism  with  frictional 
means  permitting  the  actuating  member  of 
said  mechanism  to  be  adjusted  to  different 
positions  in  the  path  of  the  tone  arm ;  to 

30  provide  a  stop  mechanism  with  a  pair  of  co- 
axiallj'  pivoted  members  one  of  which  oper- 
ates to  effect  the  stopping  of  the  turn-table 
and  the  other  of  which  is  operated  by  the 
tone  arm,  together  with  a  frictional  connec- 

35  tion  between  said  members;  to  pro^'ide  an 
improved  brake  in  which  the  braking  action 
Avill  take  place  gTadually  and  with  gradu- 
ally increasing  force ;  to  provide  in  combina- 
tion with  a  talking  machine  having  a  turn- 

40  table  for  supporting  disk  records  and  joro- 
vided  with  a  downvrardly  projecting  annu- 
lar flange,  an  improved  automatic  brake,  the 
main  portion  of  which  is  arranged  beneath 
the  turntable  and  which  is  adapted  to  en- 

45  gage  against  the  inner  surface  of  the  annu- 
lar flange  of  the  turntable;  and  to  provide 
other  improvements  as  will  appear  herein- 
after. 

In  the  drawings,  Figure  1  is  a  fragTuen- 

50  tary  top  plan  vieAV  of  a  talking  machine 
provided  with  an  automatic  brake  construct- 
ed in  accordance  with  this  invention ;  Fig.  2 
a  fragmentary  perspective  of  the  same ;  Fig. 
3   a  fragmentar}^   perspective   of  the   same 

55  shomng  the  brake   in   operative   position; 


Fig.  4  a  fragmentary  perspective  of  the 
same  showing  the  brake  in  inoperative  po- 
sition ;  Figs.  5  and  6  are  perspectives  of  de- 
tails of  the  same;  Fig.  7  is  a  fragmentary 
side  elevation  partly  in  vertical  section,  of  a  60 
])ortion  of  the  same;  and  Figs.  8  and  9  are 
fragmentary  views  of  a  modified  detail  of 
construction. 

Eeferring  to   the   drawing,   one   embodi- 
ment of  this  invention  comprises  a  talking  65 
machine   provided   with   the   usual   or   any 
suitable  casing  or  cabinet  1,  containing  the 
usual  actuating  mechanism  for  rotating  the 
usual   spindle   2,   wluch   projects  upwardly 
tlirough  the  upper  side  3,  of  the  casing  1,  70 
and  which  carries  mounted  upon  its  upper 
end    a   flat   circular   turntable  4,   arranged 
above  the  Tipper  side  of  the  casing  1,  and 
provided    with    a    downwardly    extending 
marginal  annular  flange  or  rim  5,  having  a  75 
cylindrical  inner  surface  6,  coaxial  of  the 
axis  of  rotation  of  the  turntable. 

The  talking  machine  is  provided  with  the 
usual  or  any  suitable  hollow  tone  arm  10, 
carrying  at  its  inner  end  a  sound  reproducer  80 
or  sound  box  11,  adapted  to  cooperate  as 
usual  with  a  record  mounted  upon  the  turn- 
table. The  outer  end  of  the  tone  arm  10  is 
pivotally  supported  as  usual,  and  may  com- 
municate with  any  suitable  amplifier  13.         85 

Arranged  beneath  the  turntable  4,  and 
Avithin  the  marginal  flange  5  thereof,  is  a 
plate  15,  which  forms  a  base  or  support  for 
some  of  the  moA^ble  portions  of  this  im- 
proved brake.  This  plate  is  detachably  se-  90 
cured  to  the  upper  surface  of  the  Upper  side 
3  of  the  motor  casing,  by  screAvs  16  or  by 
other  suitable  means,  anct  has  an  upwardly 
projecting  ear  17  at  one  end,  provided  with 
a  circular  apei-ture  18  forming  a  bearing  for  95 
a  reduced  end  19  of  a  rock  shaft  20,  the 
shoulder  betAveen  this  reduced  end  and  the 
main  portion  of  the  shaft  being  in  engage- 
ment Avith  the  inner  surface  of  the  ear  18,  to 
prevent  movement  of  the  shaft  longitudi-  100 
nally  toward  the  ear.  The  shaft  20  prefer- 
ably extends  rearAvardly  obliquely  of  the 
casing  1  and  parallel  to  the  upper  surface  of 
the  casing,  the  rear  portion  of  the  shaft  be- 
ing rotatably  supported  in  a  bearing  22,  ar-  105 
ranged  beneath  the  turntable,  and  detach- 
ably  connected  to  the  upper  side  3  of  the 
casing  by  screws  23,  through  suitable  means. 
To  preA-ent  longitudinal  movement  of  the 
shaft  20  rearAvardly,  a  collar  24  is  adjust-  110 
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ably  secured  to  the  shaft  by  means  of  a  set 
screw  25,  the  collar  being  arranged  to  bear 
against  the  front  end  of  the  bearing  22,  a 
recess  26  being  provided  in  the  upper  side  3 
5  of  the  casing  beneath  the  collar,  in  Avhich  the 
collar  is  freely  rotatable.  On  the  rear  end 
of  the  shaft  20  and  in  the  rear  of  the  bearing 
22,  is  rigidly  secured  a  collar  27,  having  pro- 
jecting rearwardly   downwardly  therefrom 

10  and  rigid  therewith,  a  stud  28  forming  a 
crank  whereby  the  shaft  20  may  be  rotated 
automatically  by  means  to  be  hereinafter  de- 
sciibed,  the  upper  side  3  of  the  casing  being 
provided  with  a  suitable  recess. 

15  A  brake  shoe  or  pad  30  is  located  beneath 
the  turntable  and  adjacent  the  internal  sur- 
face of  the  rim  5  of  the  turntable  4.  This 
brake  shoe  30  is  mounted  upon  the  free  end 
of  one  branch  of  an  angular  arm  or  bell 

20  crank  lever  31,  the  other  branch  of  which 
is  pivoted  adjacent  its  outer  end  to  the  base 
15  of  the  brake,  upon  a  vertical  stud  32,  this 
latter  branch  of  the  lever  being  mounted  to 
slide  horizontally  about  its  pivot  in  a  hori- 

25  zontal  slot  33,  formed  in  the  forward  edge 
of  an  upturned  portion  34  of  the  base  15, 
the  walls  of  the  slot  33,  forming  a  guide  for 
the  arm  as  it  oscillates. 

To  oscillate  the  brake  pad  30  in  a  hori- 

30  zontal  plane  about  its  pivot  32,  to  throw  it 
into  and  out  of  engagement  with  the  inter- 
nal cylindrical  surface  6  of  the  rim  5  of  the 
turntable,  a  flat  link  35  is  pivoted  at  one 
end  to  the  arm  31,  adjacent  its  vertex  in  the 

35  rear  of  the  pad  30  by  a  vertical  headed  pintle 
36,  and  at  its  other  end  to  a  laterally  mov- 
able vertical  pintle  37,  to  which  is  also  piv- 
oted one  end  of  a  flat  link  38,  the  other  end 
of  which  extends  rearwardly  and  is  loosely 

40  and  slidably  mounted  in  a  horizontal  slot 
39,  of  an  upturned  portion  or  bearing  40, 
of  the  base  15.  The  rear  end  of  the  latter 
link  38  is  provided  with  a  pin  41  in  the  rear 
of  its  bearing  40,  and  between  the  bearing 

45  40  and  the  pintle  37,  this  link  is  surrounded 
by  a  compressed  spiral  spring  42,  which  nor- 
mally forces  this  link  forwardly  and  keeps 
the  pin  41  at  the  rear  end  of  the  link  always 
in  engagement  with  the  rear  surface  of  the 

50  bearing  40. 

The  two  links  35  and  38,  and  their  con- 
necting pintle  37  are  combined  in  the  form 
of  a  toggle  joint  which  is  actuated  by  an 
intermediate  linlc  45,  ona  end  of  which  is 

55  pivoted  upon  the  pintle  36,  and  the  other 
end  of  which  extends  inwardly  and  is  pro- 
vided with  a  stud  46  rigid  therewith,  which 
projects  above  and  below  this  link.  The  up- 
per end  of  the  stud  46  engages  loosely  in  an 

60  oblong  slot  47,  of  a  hand  lever  48,  which  is 
pivoted  intermediate  of  its  ends  on  the  ver- 
tical stud  32  which  is  rigid  with  the  base 
15  of  the  brake,  and  to  which  the  brake  pad 
30  is  also  pivoted,  as  hereinbefore  described. 

65  The  lower  end  of  the  stud  46  engages  snugly 


but  rotatively  in  an  aperture  provided  there- 
for in  a  secondary  lever  50,  intermediate  the 
ends  thereof.  One  end  of  this  secondary 
lever  is  pivoted  below  the  hand  lever  48 
upon  the  stud  32,  upon  which  the  hand  yg 
lever  is  mounted  to  oscillate.  ,  This  sec- 
ondary lever  50  is  thus  movable  independ- 
ently of  the  hand  lever  48,  through  a  dis- 
tance equal  to  the  free  movement  of  the  up- 
per end  of  the  stud  46,  in  the  oblong  slot  75 
47  of  the  hand  lever.  The  outer  portion  of 
the  hand  lever  48  is  looped  downwardly  as 
at  51  freely  below  the  under  edge  of  the  rim 
5  of  the  turntable  to  permit  the  free  move- 
ment of  the  lever  and  then  projects  out-  go 
wardly  in  the  form  of  a  handle  52. 

For  guiding  the  inner  end  55  of  the  hand 
lever  and  the  inner  end  56  of  the  secondary 
lever  to  move  in  parallel  horizontal  planes, 
the  inner  portion  of  the  base  plate  15  is  35 
bent  upwardly  into  a  plane  at  right  angles 
to  the  rock  shaft  20,  forming  a  guide  stand- 
ard 60  which  is  provided  with  two  oblong- 
parallel  horizontal  slots  61  and  62,  the  up- 
per one  61  of  which  has  a  width  equal  to  90 
the  thickness  of  the  inner  end  55  of  the 
hand  lever,  and  the  lower  one  62  of  which 
has  a  width  equal  to  the  thickness  of  the 
inner  end  56  of  the  secondary  lever.  The 
outer  ends  of  these  slots  terminate  in  sub-  95 
stantially  the  same  vertical  planes,  and  the 
slots  are  of  sufficient  length  to  permit  of  the 
necessary  movements  of  the  levers. 

For    automatically    swinging    the    brake 
shoe  30  into  an  operative  position  from  an  100 
inoperative  position,  a  spiral  spring  or  other 
yielding  member  65  is  connected  at  one  end 
to  the  secondary  lever  50  intermediate  of  its 
ends,  and  at  its  other  end  to  the  upturned 
portion  17  of  the  base  plate  15.    This  yield-   10  5 
ing  member  65  is  preferably  maintained  at 
all  times  under  a  tension  tending  to  elon- 
gate the  same,  and  tends  to  draw  the  free 
end  of  the  secondary  lever  rearAvardly  to 
actuate  through  the  link  45  and  pintle  37,   lio 
the  two  links  35  and  37  of  the  toggle  joint 
controlling    the    movement    of    the    brake 
pad  30. 

For  holding  the  brake  shoe  30  in  inoper- 
ative position,  a  catch  is  provided  which  115 
comprises  an  oblong  flat  crank  arm  70,  ar- 
ranged upon  the  inside  of  and  in  sliding  con- 
tact with  the  upturned  portion  60  of  the 
base  15.  The  inner  end  of  this  catch  70 
is  provided  with  a  hub  or  collar  71  rigid  120 
tlierewith,  surrounding  the  rock  shaft  20 
and  detachably  fixed  thereon  by  a  pin  72 
extending  through  the  collar.  This  catch 
plate  70  is  pi'ovided  upon  its  upper  edge 
adjacent  its  outer  or  free  end,  with  an  up-  125 
wardly  projecting  lug  73,  the  outer  and  in- 
ner edges  74  of  which  converge  upwardly 
and  normally  project  into  the  path  of  the 
inner  end  of  the  hand  lever  48.  This  catch 
plate  is  also  provided  in  its  outer  portion  130 
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with  an  oblong  slot  75,  extending  longitu- 
dinally of  the  plate.  The  inner  portion  of 
this  slot  75  is  substantially  the  same  width 
as  the  thiclmess  of  the  free  end  of  the  sec- 
g  ondary  lever  50,  and  the  lower  wall  of  this 
slot  is  recessed  adjacent  the  outer  end  of  the 
slot,  to  receive  the  free  end  of  the  second- 
ary lever  50,  and  to  provide  an  abrupt 
outwardly     facing     substantially     vertical 

10  shoulder  7G,  adapted  to  hold  the  free  end  of 
the  secondary  lever  50  against  movement 
when  the  brake  is  set  in  its  inoperative  po- 
sition. The  free  end  of  the  catch  plate  70 
is  normally  forced  tipwardly  by  means  of 

15  a  spiral  spring  77,  surroimding  the  rock 
shaft  20  betw  een  the  catch  ])late  70  and  the 
front  bearing  18  of  the  rock  shaft,  one  end 
of  the  spring  77  being  secured  in  an  aper- 
ture 78  provided  therefor  in  the  catch  plate 

20  70,  and  the  other  end  of  the  spring  being 
secured  in  an  apertui'e  79  provided  there- 
for in  the  upturned  portion  17,  of  the 
base  15. 

The  outer  inclined  edge  wall   74  of  the 

25  lug  73  intersects  the  upper  edge  wall  of 
the  catch  ])late  70  in  a  line  substantially  in 
A-ertical  alinement  with  the  shoulder  76 
formed  by  the  recessed  portion  of  the  slot 

75  in  the  plate,  and  the  proportions  and  ar- 
30  rangements  of  the  slot  75  and  its  recess,  and 

the  proportions  of  the  secondary  lever  50, 
hand  lever  -48  and  oblong  slot  47  of  the 
hand  lever  are  such  that  the  inner  free  end 
55  of  the  hand  lever  may  be  brought  into 

35  a  position  upon  the  upper  edge  of  the  catch 
plate  70.  between  the  lug  73  and  the  for- 
Avard  end  of  the  plate  and  when  in  this  po- 
sition, the  inner  end  56  of  the  secondary 
lever  will  be  brought  into  position  in  the 

40  recess  in  front  of  and  against  the  shoulder 

76  of  the  slot  75  of  the  plate.     The  oblong 
slot  47  of  the  hand  lever  permits  the  inner 
end  of  the  hand  lever  to  be  oscillated  in-  - 
wardly  against  the   adjacent  inclined  wall 

45  74  of  the  lug  73  of  the  catch  plate,  and  to 
be  brought  into  position  u]Don  the  top  wall 
of  the  lug,  forcing  the  catch  plate  down- 
wardly with  respect  to  the.  secondary  lever 
50,  and  releasing  the  inner 'free  end  of  the 

50  secondary  lever  from  engagement  with  the 
shoulder  76,  whereupon  the  free  end  of  the 
secondary  lever  will  be  drawn  inwardly  to- 
ward the  rock  shaft  20  in  the  slot  75  of  the 
catch  plate  and  into  engagement  with  the 

55  inner  end  wall  of  the  slot,  which  limits  the 
inward  movement  of  the  secondary  lever. 
This  movement  of  the  secondary  lever  takes 
up  the  lost  motion  between  the  secondary 
lever   and  the  hand  lever  and   carries  the 

60  free  end  of  the  hand  lever  rearwardly  to 
the  inner  end  of  the  slot  61  in  the  guide 
standard  60. 

From  the  above  description  it  is  evident 
that  when  it  is  desired  to  release  the  brake 

65  from  the  turntable  to  start  the  talking  ma- 


chine, or  in  other  words,  when  it  is  desired 
to  set  the  brake  in  an  inoperative  position, 
the  handle  52  of  the  hand  lever  48,  is 
forced  manu.ally  inwardly  or  toward  the 
rock  shaft  20.  This  inward  movement  of  70 
the  handle  52  takes  up  the  lost  motion  be- 
tween the  hand  lever  and  the  stud  46  of  the 
intermediate  link  45,  and  this  link  is  moved 
outwardly,  moving  the  pintle  36  of  the  tog- 
gle ioint  outwardly  against  the  action  of  75 
the  spring  65,  and  sv>dnging  the  brake  shoe 
30  inwardly  and  into  inoperative  position. 
During  this  movement  of  the  hand  lever, 
the  catch  plate  70  is  held  in  its  lowermost 
jiosition  by  the  free  end  of  the  secondary  go 
lever  50  sliding  against  the  lower  wall  of 
the  slot  75  of  tlie  catch  ]:>late,  and  the  up- 
]3er  edge  of  the  lug  73  of  the  catch  plate  is 
maintained  below  the  lower  wall  of  the  slot 
61  of  the  guide  standard  60,  until  the  free  85 
end  of  the  secondary  lever  passes  in  front 
of  and  clears  the  shoulder  76  of  the  catch 
plate,  whereupon  the  free  end  of  the  catch 
plate  is  automatically  lifted  by  means  of 
the  spring  77,  and  the  brake  is  thus  auto-  90 
matically  located  in  the  inoperative  posi- 
tion as  shown  in  Figs.  2  and  3. 

When  the  brake  is  thus  set  in  its  inopera- 
tive position,  it  may  be  released  either  man- 
ually by  moving  the  hand  lever  48,  or  auto-  95 
matically,  as  will  be  described  hereinafter. 
For  manually  releasing  the  brake,  the  han- 
dle 52  of  the  hand  lever  48  is  moved  out- 
wardly  or.  away  from  the  rock  shaft  20, 
v/hereupon   the  inner  end   55  of  the  hand  100 
lever  will   act   upon  the   inclined   shoulder 
74  of  the  catch  plate  and  force  it  down- 
Avardly,  thus  releasing  the  inner  end  56  of 
the  secondary  lever  from  engagement  with 
the  abrupt  shoulder  76  of  the  catch  plate,  105 
whereuioon  the  inner  end  of  the  secondary 
lever  will  be  drawn  toward  the  rock  shaft 
20  by  tlie  spi'ing  65,  taking  up  the  lost  mo- 
tion between   the  secondary  lever   and  the 
hand  lever,  and  moving  the  hand  lever  with  110 
the  secondary  lever. 

This  movement  of  the  secondary  lever  is 
transmitted  through  the  link  45  to  the  pintle 
37  of  the  toggle  joint  and  through  the  toggle 
joint  to  the  brake  pad  30,  which  is  thus  115 
moved  outwardly  away  from  the  axis  of  the 
turntable  and  into  engagement  Avith  the  in- 
ner surface  of  its  rim.  The  brake  pad  is 
thus  brought  into  engagement  with  the  rim 
of  the  turntable,  before  the  secondary  lever  12C 
has  completed  its  moA^ement  and  before  the 
pintle  37  of  the  toggle  joint  has  been 
brought  to  its  dead  center  or  into  alinement 
Avith  the  outer  ends  of  the  links  35  and  38 
of  the  joint.  125 

The  brake  pad  haA^ing  thus  been  brought 
into  engagement  with  the  rim  of  the  turn- 
table, the  secondary  lever  continues  its 
movement  under  the  action  of  the  spring 
until  the  free  end  of  the  secondary  lever  is  130 
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brought  to  a  stop  against  the  end.  wall  of 
the  slot  in  the  catch  plate.  This  additional 
movement  of  the  secondary  lever  after  the 
initial  engagement  of  the  brake  pad  com- 

5  presses  the  spiral  spring  42,  surrounding 
the  rear  link  38  of  the  toggle  joint,  and 
forces  the  free  end  of  this  link  rearwardly 
through  its  bearing  39  in  the  plate  40,  as 
shown  in  Fig.  4,  thus  gradually  increasing 

10  the  pressure  of  the  friction  pad  upon  the 
rim  of  the  turntable. 

For  automatically  applying  the  brake 
after  it  has  been  manually  set  in  an  inopera- 
tive position  as  heretofore  described,  im- 

15  proved  means  are  employed  adapted  to  be 
actuated  by  a  movable  part  of  the  talking 
machine,  to  rotate  the  rock  shaft  20,  when 
desired,  to  swing  the  free  end  of  the  catch 
TO  downwardly  a  sufficient  distance  to  re- 

20  lease  the  inner  end  56  of  the  secondary  lever. 
One  embodiment  of  such  means  comprises, 
as  shown  in  the  drawings,  a  vertical  stud 
80  rigidly  secured  at  its  upper  end  to  the 
under  side  of  the  tone  arm  10,  and  termi- 

25  nating  at  its  lower  end  in  the  rear  of  the 
turntable  and  in  proximity  to  the  upper 
surface  of  the  top  3  of  the  motor  casing 
of  the  talking  machine. 

Arranged  between  this  stud  80  and  the 

30  collar  27  at  the  rear  end  of  the  rock  shaft 
20,  is  a  vertical  pivot  81  Avhich  projects  up- 
wardly from  the  top  3  of  the  motor  casing 
and  is  rigidly  secured  thereto  in  any  suit- 
able manner;    for   instance,  by  having  its 

35  lower  portion  extend  through  the  top  3,  and 
having  a  nut  82  threaded  u]Don  the  lower 
end  of  the  pivot  and  engaging  against  a 
washer  83  interposed  betAveen  the  nut  and 
a  counterbored  seat  84  in  the  under  side  of 

40  the  top  3,  the  pivot  being  also  provided 
with  a  flat  circular  washer  85  rigidly  se- 
cured thereto  concentric  thereAvith,  and 
bearing  against  the  upper  surface  of  the  top 
3  of  the  casing. 

45  Snugly  but  rotatablj'^  mounted  upon  the 
upper  portion  of  the  pivot  81  is  a  sleeve  86, 
the  lower  face  of  Avhich  bears  against  the 
upper  face  of  the  washer  85.  The  upper 
portion  of  this  sleeA'e  is  reduced  in  diameter 

50  to  form  a  cylindrical  bearing  87  coaxial 
with  the  pivot.  Upon  this  bearing  87  is  ro- 
tatively  mounted  one  end  of  a  substantial 
flat  horizontal  arm  88,  Avhich  extends  rear- 
wardly from  the  pivot  81,  and  the  outer  end 

55  of  Avhich  is  bifurcated  to  form  tAVO  fingers 
89  and  90,  forming  a  horizontal  yoke  Avhich 
may  be  arranged  in  the  path  of  and  to  em- 
brace the  lower  end  of  the  stud  80  of  the 
tone  arm.    This  flat  arm  is  frictionally  and 

60  adjustably  retained  in  any  desired  position 
of  rotation  Avith  respect  to  the  pivot  81  by 
means  of  two  friction  washers  91  and  92, 
made  of  fiber  or  leather  or  other  suitable 
material.     One  of  these  washers  surrounds 


the  sleeve  86,  between  the  arm  and  the  flat  65 
annular  shoulder  93,  formed  between  the 
lower  portion  and  the  upper  reduced  por- 
tion of  the  sleeve,  and  the  other  surrounds 
the  reduced  portion  of  the  sleeve  and  is  in 
engagement  Avith  the  upper  side  of  the  arm.  70 

The  arm  88  is  yieldingly  pressed  between 
these  tAvo  Avashers  91,  92,  by  means  of  a 
jdelding  spider  94  made  of  tempered  steel 
or  other  suitable  material,  the  arms  95  of 
which  engage  against  the  upper  friction  75 
washer  92.  The  spider  is  adjustably  held 
in  engagement  Avith  the  upper  friction 
Avasher,  by  means  of  a  nut  96,  which  is 
thi'eaded  upon  the  upper  end  of  the  sleeve 
86,  the  upper  end  being  preferably  reduced  ^o 
for  this  purpose  to  provide  an  annular 
shoulder  97  between  the  threaded  portion 
and  the  main  portion  of  the  sleeve,  against 
Avhich  the  nut  may  be  tightly  clamped.  The 
sleeA-e  86  is  detachably  held  against  upward  85 
movement  by  a  cap  screAV  98,  threaded  into 
the  upper  end  of  the  pivot,  the  head  of  the 
screAV  being  clamped  tightly  against  the  end 
of  the  pivot  and  overlapping  loosely  the 
upper  end  of  the  sleeve,  the  sleeve  prefer-  ^^ 
abl}^  having  a  slight  amount  of  end  move- 
ment betAveen  the  head  of  the  screAv  98  and 
the  Avasher  85. 

For  transmitting  the  rotarj^  movement  of 
the  sleeve  86  to  the  rock  shaft  20,  an  offset  ^^ 
arm  99  is  rigidly  secured  at  one  end  to 
the  lower  end  of  the  sleeve  86,  in  an  annu- 
lar recess  100  provided  therefor.  The  free 
end  of  tliis  offset  arm  is  freely  movable  in  a 
recess  105  provided  therefor  in  the  upper  ^^^ 
side  of  the  top  3  of  the  motor  casing,  and 
this  free  end  is  provided  with  an  oblong 
slot  106,  in  which  loosely  engages  the  stud 
28,  rigid  with  the  collar  27.  of  the  rock 
shaft  20.  105 

By  this  construction  the  arm  88,  carry- 
ing the  fingers  89  and  90,  is  connected  to 
the  sleeve  86  Avith  sufficient  pressure  to  re- 
lease the  brake,  through  the  action  of  the 
arm  99  and  stud  28,  Avithout  moving  the  ^^^ 
.yoke  or  fingers  89  and  90  Avith  respect  to 
the  sleeve  86.  The  arm  88,  howcA^er,  may 
be  easily  and  quickly  moved  into  any  desired 
position  of  adjustment  with  respect  to  the 
sleeve  86,  by  applying  a  pressure  to  its  free  ^^^ 
end  slightl}^  in  excess  of  the  amount  of  pres- 
sure needed  to  release  the  brake.  The  arm 
mav  thus  be  adjusted  so  that  the  stud  80 
Avill  be  brought  into  engagement  with  the 
inner  finger  89  of  the  arm  at  any  desired  ^^^ 
point  in  the  movement  of  the  tone  arm  10,  to 
apply  the  brake  automatically,  and  the 
adjustment  may  obA'iously  be  made  so  that 
when  the  tone  arm  has  reached  the  end  of  its 
path  in  playing  any  record,  the  machine  ^"^^ 
will  be  automatically  stopped. 

In  the  operation  of  this  automatic  brake, 
the  lower  end  of  the  stud  80  of  the  tone  arm 
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is  located  in  the  yoke  between  the  fingers 
89  and  90,  and  moves  freely  between  these 
fingers  in  its  path  across  the  record.    After 
the  brake  has  been  applied  by  the  engage- 
5  ment  of  the  stud  80  with  the  finger  89  as 
heretofore  described,  the  tone  arm  may  then 
be  swung  freely  outwardly  to  bring  it  into 
a  starting  position,  and  b}^  a  further  out- 
ward movement  the  stud  80  may  be  brought 
10  into  engagement  with  the  outer  finger  90  of 
the  arm  88  to  effect  an  outAvard  adjustment 
of  the  arm  with  respect  to  its  sleeve  86.    The 
arm  may  thus  be  adjusted  either  inwardly 
or  outwardly  by  the  movement  of  the  tone 
15  arm.    The  stopping  mechanism  may  be  set 
in  two  ways.    The  first  is  by  swinging  the 
t(me  arm  10  outwardly  bej^ond  the  record 
until  the  stud  80  engages  the  finger  90  and 
consequently  moves  the  inner  finger  89  to  a 
20  position  in  which  it  must  be  engaged  by  the 
stud  80,  when  the  tone  arm  10  is  swung  in- 
wardly, before  the  stylus  is  in  alinement 
with  the  innermost  convolution.    The  tone 
arm  10  is  then  swung  inwardly  until  the 
25  stylus  is  in  alinement  with  the  innermost 
con^'olution  of  the  record,  whereupon  the- 
stud  80  will  engage  the  finger  89  and  turn 
the  lever  88  u])on  its  pivot,  such  motion 
being  permitted  by  reason  of  the  friction 
30  between  the  two  arms  88  and  99.    When  the 
stylus  is  in  alinement  with  the  inner  con- 
volution of  the  record,  the  finger  89  will 
have  been  automatically  adjusted  to  stop- 
ping position.    The  tone  arm  is  then  swung 
35  outwardly  until  the  stylus  is  in  alinement 
with  the  outermost  convolution  of  the  record 
and  in  coming  to  such  position  the  stud  80 
will  not  have  engaged  the  finger  90.     The 
lever  52  is  then  operated  to  move  the  brake 
40  30  in  to  the  position  shown  in  Fig.  1  and 
the  stylus  placed  in  the  outer  encl  of  the 
groove.    After  the  tone  arm  10  has  swung 
again  over  the  record  by  reason  of  the  en- 
gagement of  the  needle  with  the  groove  of 
45  the  record  tablet,  the  stud  80  will  again  come 
into  engagement  with  the  finger  89  and  moA'- 
ing  it  slightly  will  trip  the  braking  mecha- 
nism and  stop  fiu-ther  rotation  of  the  turn- 
table.   The  engagement  of  the  stud  80  with 
50  the  finger  90  whenever  the  swinging  arm  10 
is  moved  outwardly  to  a  position  in  which 
the  stylus  is  outside  of  the  outermost  con- 
volution of  the  record  tablet,  is  for  the  pur- 
pose of  moving  the  inner  finger  89  to  a  prtsi- 
55  tion  in  which  it  must  be  engaged  by  the  stud 
80,  as  the  arm  10  is  swung  inwardly,  before 
the  stylus  is  in  registration  with  the  inner 
end  of  the  record  grooA^e,  thus  enabling  the 
operator  to  always  set  the  device  b_y  the  ,irm 
60   10  to  operate  at  the  end  of  the  reproduction 
of  sound  of  any  selected  record  if  he  so  de- 
sires, irrespective  of  the   diameter  of  the 
inner  convolution  of  the  record  groove. 
The  other  way  of  setting  of  the  mechanism 


may  be  employed  when  the  lever  88  is  in  65 
such  a  position  that  the  finger  89  would  not 
be  engaged  l:»y  the  stud  80  when  the  stylus 
is  in  the  innermost  convolution  of  the  sound 
record  groove.     The  mechanism  may  then 
be  set  so  that  it  will  operate  automatically  70 
at  the  end  of  the  reproduction  of  soimd  from 
a  particidar  record  tablet  by  sAvinging  the 
arm  10  to  bring  the  stylus  into  aHuement 
with  the  iiinermost  convolution   and  then 
swinging  ibe  outer  finger  90  outwardly  to  75 
moAc  the  lever  88  outAvardly  until  the  fiiiger 
89  is  brought  in  engagement  with  the  stud 
80.     Arte]'  that  the  stylus  is  placed  in  the 
outer   convolution   and  the  brake   pad   30 
moved  out  of  engagement  with  the  turn    80 
table. 

In  Figs.  10  and  11  is  shown  a  modified 
construction  for  imparting  the  motion  from 
the  sAvinging  tone  arm  10  to  the  machanism 
for  releasing  the  brake  automatically.    This  85 
mechanism  is  similar  to  that  illustrated  in 
Figs.  2  and  7  of  the  drawing,  but  in  this 
form  of  the  device,  the  fingers  89'  and  90' 
of  tlie  arm  88'  are  arranged  substantially 
vertical    instead    of    horizontal,    and    are  90 
mounted  firmly  upon  the  rock  shaft  20.    In 
this  form  of  the  device,  a  disk  107  is  securely 
fastened  or  attached  to  the  rock  shaft  20, 
as  by  a  pin  108,  extending  through  a  flange  or 
luib  109  on  said  disk  107,  and  through  said  95 
rock  shaft  20.    Adjacent  this  disk  107,  which 
is  provided  Avith  a  plane  face,  is  arranged 
the  friction  washer  91  loose  on  the  shaft  20, 
and  adjacent  the  Avasher  91  is  the  arm  88', 
also  loose  on  the  shaft  20.     Adjacent  and  100 
beyond  said  arm  88'  is  the  other  washer  92, 
which  is  clamped  or  pressed  against  the  arm 
88',  by  the  arms  95  of  the  yielding  spider 
94,  which,  in  turn,  may  be  held  in  a  prede- 
termined position  by  a  nut  96'  threaded  OA^er  105 
the  end  of  the  rock  shaft  20,  and  preA^ented 
from  accidental  turning  or  displacement  in 
any  suitable  manner,  as  by  a  check  nut  110. 
In  applying  this  invention,  it  is  obvious 
that  various  modifications  might  be  made  to  110 
meet  various    conditions,    and    that    many 
changes  might  be  made  in  the  constructions 
hereinbefore    described    without    departing 
from  the  spirit  of  this  invention  or  the  scope 
of  the  appended  claims.  115 

Having  thus  fully  described  this  inven- 
tion, I  claim  and  desire  to  protect  by  Let- 
ters Patent  of  the  United  States : 

1.  An     automatic    brake,     comprising    a 
brake  member,  a  rock-shaft  mounted  to  os-  120 
cillate  in  a   fixed  axis,  a  catch  carried  by 
said  rock-shaft  to  holcl  said  brake  member 

in  inoperative  position,  and  means  pivoted 
upon  an  axis  transverse  to  the  axis  of  said 
rock-shaft   for  automaticall,y  rotating  said  125 
rock-shaft  to  release  said  catch. 

2.  An  automatic  brake,  comprising  a 
brake  member,  a  rock-shaft,  a  catch  carried 
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by  said  rock-shaft  to  hold  said  brake  mem- 
ber in  inoperative  position,  and  means  for 
rotating  said  rock-shaft  'to  release  said 
catch,  said  latter  means  comprising  two  co- 
5  axially  rotatable  members  frictionally  re- 
tained in  predetermined  relationship  with 
respect  to  each  other  with  sufficient  force 
to  release  said  brake  member,  but  freely  ad- 
justable rotatably  with  respect  to  each  other 
10  ^J  ^  pressure  slightly  in  excess  of  the  pres- 
sure required  to  release  said  brake  member. 

3.  The  combination  in  an  automatic 
brake,  of  a  brake  member,  means  for  re- 
leasing said  brake  member,  comprising  two 

15  coaxially  rotatable  members  frictionally  re- 
tained in  predetermined  relationship  with  re- 
spect to  each  other  with  sufficient  force  to  re- 
lease said  brake  member,  but  freely  adjust- 
able rotatably  with  respect  to  each  other  by  a 

20  pressure  slightly  in  excess  of  the  pressure  I'c- 
quired  to  release  said  brake  member. 

4.  The  combination  in  an  automatic 
brake,  of  a  brake  juember  catch  for  hold- 
ing said  brake  member  ni  inoperative  posi- 

25   tion,   and  means   for  releasing  said   catch, 

\  ^   said  means  comprising  two  members  fric- 

w'    tionally  retained  to  predetermined  relation- 

/       ship  with  respect  to  each  other,  with  suffi- 

^         cient  force  to  release  said  catch,  but  mov- 

30  able  with  respect  to  each  other  in  response 

to  a  force  slightly  in  excess  of  the  force 

required  to  release  said  catch. 

5.  An  automatic  brake  comprising  a 
brake  member,  a  rock-shaft,  an  oscillatory 

35  catch  rigid  with  said  rock-shaft  to  hold 
said  brake  member  in  inoperative  position, 
and  oscillatory  means  pivoted  upon  a  fixed 
axis  for  automatically  rotating  said  rock- 
shaft  to  release  said  catch. 

40  6.  An  automatic  brake,  comprising  a  mov- 
able brake  member,  means  for  moving  said 
brake  member  into  operative  position,  and 
means  for  holding  said  brake  member  in 
inoperative    position,    said    last    mentioned 

45  means  comprising  a  rock -shaft,  yielding 
means  tending  to  rotate  said  rock  -  shaft 
through  a  limited  arc,  a  catch-plate  rigid 
with  said  rock-shaft  and  provided  with  a 
slot  having  a   recess  forming  an  internal 

50  shouldei',  and  a  lever  operatively  connected 
to  said  brake  member  ha^dng  a  free  end  ar- 
ranged to  reciprocate  in  said  slot  and  adapt- 
ed to  be  engaged  by  said  shoulder. 

T.  An  automatic  brake,  comprising  a  mov- 

55  able  brake  member,  means  for  moving  said 
brake  member  into  operative  position,  and 
means  for  holding  said  brake  member  in 
inoperative  position,  said  last  mentioned 
means  comprising   a   rock  -  shaft,   yielding 

60  means  tending  to  rotate  said  rock -shaft 
through  a  limited  arc,  a  catch-plate  rigid 
with  said  rock-shaft  and  provided  with  a 
slot  having  a  recess  forming  an  internal 
shoulder,  a  lever  operatively  connected  to 

S^  said  brake  member  having  a  free  end  ar- 


ranged to  reciprocate  in  said  slot  and  adapt- 
ed to  be  engaged  hj  said  shoulder,  and 
means  for  rotating  said  rock-shaft  to  re- 
lease said  lever  from  said  shoulder. 

8.  In  a  stop  mechanism,  the  combination  7q 
with  a  braking  member,  of  a  pivoted  catch 
member  arranged  to  hold  said  braking  mem- 
ber in  an  inoperative  position,  a  pivoted  arm 
for  releasing  said  catch,  and  a  frictional 
connection  intermediate  said  arm  and  said  7 
catch  member,  whereby  movement  is  com-  ^  "^' 
municated  to  said  catch  member  to  release    ' 
said   braking   member   when   said    arm   is 
moved  in  one  direction. 

9.  In  a  stop  mechanism,  the  combination  go 
of  a  brake  member,  a  catch  for  moving  said 
brake  member  to  an  operative  position, 
means  for  holding  said  brake  member  in  an 
inoperative  position,  means  for  actuating 
said  catch  and  means  including  a  frictional  85 
connection  intermediate  said  actuating 
means  and  said  catch  for  causing  said  catch 

to  move  with  the  actuating  means  to  release 
the  brake  and  also  permitting  the  actuating 
means  to  be   moved   independently   of  the  90 
catch  for  adjustment. 

10.  In  a  stop  mechanism,  the  combination 
of  a  pair  of  coaxially  pivoted  members,  one 
of  which  is  free,  braking  means  releasable 
by  the  other  of  said  members,   and   fric-  95, 
tional  means  between  said  members  causing 
said  members  to  move  together  about  their 
pivot  to  release  the  braking  means  and  also, 
permitting  said  free  member  to  be  moved 
relatively  to  the  other  member  for  adjust-  100 
ment. 

11.  In  a  stop  mechanism,  the  combination 
of  a  pair  of  coaxially  pivoted  arms,  a  mov- 
able brake  member  releasable  by  one  of  said 
arms,  and  frictional  means  connecting  said  i(\p 
arms  and  permitting  the  other  of  said  arms 

to  move  both  with  and  relatively  to  said    \ 
last  mentioned  arm  and  to  actuate  the  same^ 
when   moving   therewith   in   one    direction 
about  the  pivotal  axis  of  said  arms.  110 

12.  In  a  stop  mechanism,  the  combination 

of  a  movable  brake  member,  releasing  mech-       '^ 
anism  therefor,  and  actuating  means  for  and 
connected  to  said  releasing  mechanism,  and      ^ 
movable  both  with  and  relatively  to  said  life 
releasing  mechanism,  and  arranged  to  move  "¥ 
therewith    when    actuating    said    releasing 
mechanism. 

13.  In  a  device  of  the  class  described,  a 
swinging  member,  a  rotary  member,  a  brake  120 
and  means  for  propelling  the  same  against 

a  portion  of  the  rotary  member,  and  means 
for  releasing  said  brake  when  the  swinging 
member  reaches  a  predetermined  position,'^ 
said  brake  releasing  means  including  in  its  125 
construction  two  arms  pivoted  to  a  base  in 
frictional  relation  one  to  another,  one  adapt- 
ed to  be  automatically  adjusted  with  regard 
to  the  other  by  shifting  said  swinging  mem- 
ber over  the  rotary  member  to  the  point  130 


1,219,379 


m 


^ 
^ 


where  it  is  desired  to  stop  the  I'otary  mem- 
ber. 

IJr.  In  a  device  of  the  class  described,  a 
swinging  member  with  a  projection  secured 
5  thereto,  an  arm  adapted  to  engage  said  j)ro- 
jection,  a  pivot  on  which  said  arm  is  mount- 
ed, a  second  arm  mounted  on  said  pivot, 
frictional  means  connecting  said  arms  so 
that  one  may  be  moved  relatively  to  the 

10  other  when  siifFicipnt  force  has  been  applied 
to  overcome  the  friction  between  them,  a 
spring  actuated  brake  engaged  by  said  sec- 
ond arm,  and  a  rotary  member  against  which 
said  brake  impinges. 

15  15.  In  a  device  of  the  class  described,  a 
swinging  raember  with  a  projection  secured 
thereto,  an  an'n  adapted  to  engage  said  pro- 
jection, a  pivot  on  which  said  arm  is  mount- 
ed, a  second  arm  mounted  on  said  pivot,  f  ric- 

20  tional  means  connecting  said  arms  so  that 
one  may  be  moved  relatively  to  the  other 
Avhen  sufficient  force  has  been  applied  to 
o\'ercome  the  friction  between  them,  a  spring 
actriated   brake   controlled   by   said   second 

25  ann,  and  a  rotary  member  against  Avhich 
said  brake  impinges. 

16.  In  a  device  of  the  character  described, 
the  combination  with  a  rotatable  member 
and  a  traveling  member  movable  relatively 

30  to  said  rotatable  member,  of  braking  mecha- 
nism  and   means    adapted   to   release    said 

V  braking  mechanism  for  stopping  the  rota- 

j  table  member,  said  releasing  means  com- 
prising a   frictionally  mounted   device   ad- 

35  justable  to  a  position  for  releasing  the 
braking  mechanism  when  said  members 
reach  a  predetermined  position  by  moving 
the  traveling  member  over  the  rotatable 
member  to  said  predetermined  position. 

40  17.  In  a  stop  mechanism,  the  combination 
with  a  rotatable  element  and  a  traveling 
element  movable  relatively  to  said  rotatable 
element,  of  a  movable  member  for  effecting 
the  stopping  of  said  rotatable  element,   a 

45  catch  for  holding  said  member  in  a  position 
in  which  it  does  not  effect  the  stopping  of 
said  rotatable  element,  means  for  moving 
said  member  to  a  position  in  Avhich  it  is 
effective  for  stopping  said  rotatable  element, 

50  means  for  actuating  said  catch  to  release 
said  member,  and  means  including  a  fric- 
tional connection  intermediate  said  actu- 
ating means  and  said  catch  for  causing  said 
catch  to  move  with  said  actuating  means  to 

55  effect  the  stopping  of  said  rotatable  element, 
and  also  permitting  said  actuating  means 
to  be  moved  independently  of  said  catch  into 
predetermined  adjusted  positions  in  the 
path  of  said  traveling  element. 

60  18.  In  a  stop  mechanism,  the  combination 
with  a  rotatable  element,  of  a  pair  of  co- 
axially  pivoted  arms  one  of  which  is  free, 
a  movable  member  releasable  by  said  other 
arm  to  effect  the  stopping  of  said  rotatable 


element,    and   frictional   means   connecting  S5 
said  arms,  said  free  arm  moving  with  said 
other  arm  under  a  force  sufficient  to  actuate 
said  other  arm  and  also  moving  relatively 
to  said  other  arm  under  force  sufficient  to  . 
overcome  said  friction.  70 

19.  In  a  stop  mechanism,  the  combination 
with  a  rotatable  element  and  a  traveling 
element  movable  relatively  to  said  rotatable 
element,  of  mechanism  for  effecting  the  stop- 
ping of  said  rotatable  element,  and  means  75 
adapted  to  release  said  mechanism  to  effect 

a  stopping  of  said  rotatable  element,  said  r> 
releasing  means  comprising  a  frictionally 
mounted  device  adjustable  to  a  position  for 
releasing  said  mechanism  when  said  ele-  80 
ments  reach  a  predetermiiied  position,  by 
moving  said  traveling  element  over  said  ro- 
tatable element  to  said  predetermined  posi- 
tion. 

20.  In  a  stop  mechanism,  the  combination  85 
with  a  rotatable  element  and  a  traveling 
element  movable  relatively  to  said  rotatable 
element,  of  mechanism  for  stopping  the  said 
rotatable  element  and  means  adapted  to  re- 
lease said  mechanism  for  effecting  the  stop-  90 
ping  of  said  rotatable  elenient,  said  means 
comprising  a  pair  of  arms  pivoted  together, 
one  of  which  is  relatively  free  and  the  other 

of  which  coacts  with  said  stopping  mecha- 
nism, said   free   arm  being  provided   with  95 
separated  branches,   one  branch  being   ar- 
ranged to  be  engaged  by  said  traveling  ele- 
ment to  move  said  free  arm  with  respect  to 
the  other  arm  and  adjust  it  to  a  position  to 
actuate   said    stop    mechanism    a    predeter-  100 
mined  point  in  the  travel  of  said  traveling 
element  across  said  rotary  element,  and  the 
other  of  said  branches  being  arranged  to  be 
engaged    by    said    traveling    element    and 
moved  with  respect  to  the  other  of  said  arms  105 
in  SAvinging  said  traveling  element  to  the 
limit  of  its  motion  in  the  opposite  direc- 
tion. 

21.  In  an  automatic  brake,  the  combina- 
tion with  a  rotatable  element  and  a  travel-  no 
ing  element  movable  relatiA^ely  thereto,  of 
mechanism  for  effecting  the  stopping  of  the 
rotatable  element,  and  means  for  releasing 
said  mechanism,  said  means  including  a  pair 

of  coaxially  pivoted  members,  one  of  Avhich  ^^ 
co-acts  with  said  mechanism  and  the  other 
of  Avhich  is  relatively  free  and  is  located 
in  the  path  of  said  traveling  element  and 
adapted  to  be  operated  thereby',  and  means 
for  causing  said  first  mentioned  member  to  ^^^ 
move  Avith  said  free  member  about  their 
axis  to  release  said  stopping  mechanism  and 
for  permitting  said  free  member  to  also  have 
independent  moA'ement  relative  to  the  other 
member.  ^^5 

22.  In  a  stop  mechanism,  the  combination 
of  a  rotatable  element  and  a  traA^eling  ele- 
ment movable  relative  thereto,  of  a  brake 
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member  normally  engaging  the  rotatable 
element,  a  catch  for  holding  the  brake  mem- 
ber ont  of  engagement  with  the  rotatable 
element,  a  rock  shaft  upon  which  the  catch 
is  mounted,  and  means  located  in  the  path 
of  and  operated  by  the  movable  element  for 
turning  the  rock  shaft. 


In  witness  whereof  I  have  hereunto  set 
my  hand  this  6th  day  of  September,  1910. 

WILBUKN  N.  DENNISON. 

Witnesses : 

Frank  B.  Middleton,  Jr., 
Chaeles  F.  Willaed, 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents, 

Washington,  D,  C." 
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Specification  of  Letters  Patent.         Patented  Mar.  13,  1917. 


Original  application  filed  September  8,  1910,  Serial  No.  581,022.    Divided  and  this  application  filed  July  29, 

1911.     Serial  No.  641,274. 


To  all  tohom  it  may  concern. 

Be  it  known  that  I,  Wilbttrn  N.  Denni- 
soN,  a  citizen  of  tlie  United  States,  and  a 
resident  of  the  borough  of  Merchantville, 
5  county  of  Camden,  and  State  of  New  Jer- 
sey, have  invented  certain  new  and  useful 
Improvements  in  Brakes  for  Talking-Ma- 
chines, of  which  the  following  is  a  full, 
clear,  and  exact  disclosure,  reference  being 

10  had  to  the  accompanying  drawings,  form- 
ing a  part  of  this  specification,  this  applica- 
tion being  a  division  of  my  application,  Se- 
rial Number  581,022,  filed  September  8, 
1910. 

15  The  main  objects  of  this  invention  are, 
to  provide  an  improved  brake  adapted  to 
be  used  in  combination  Avith  a  talking  ma- 
chine; to  provide  an  improved  brake  for 
a  talking  machine  which  may  be  actuated 

20  either  automaticallj^  by  the  operation  of  the 
talking  machine,  or  which  may  be  actuated 
manually;  to  provide  an  improved  brake 
in  which  the  braking  action  will  take  place 
gradually    and    with   gradually    increasing 

25  force;  to  provide  an  improved  brake,  the 
main  portion  of  which  is  adapted  to  be  ar- 
ranged beneath  a  turn-table,  and  which  is 
adai:)ted  to  engage  against  the  inner  surface 
of  an  annular  downwardly  projecting  flange 

30  provided  therefor  on  the  turn-table;  and  to 
provide  other  improvements  as  will  appear 
hereinafter. 

In  the  drawings,  Figure  1  is  a  fragmen- 
tary pci'spective  of  a  brake  constructed  in 

35  accordance  with  this  invention;  Fig.  2  a 
fragmentary  top  plan  view  of  the  same 
sliowing  the  brake  in  inoperative  position; 
Fig.  3  a  top  plan  view  of  the  same  show- 
ing the  brake  in  operative  position;  Figs. 

40  4  and  .5  are  perspectives  of  details  of  the 
same:  Fig.  6  is  a  fragmentary  side  eleva- 
tion, partly  in  vertical  section,  of  a  por- 
tion of  the  same;  Figs.  7  and  8  are  frag- 
mentary top  plan  views  showing  a  modified 

4  5  form  of  this  invention  in  operative  and  in- 
operative position,  respectively;  and  Figs. 
9  and  10  are  fragmentary  views  of  a  modi- 
fied detail  of  construction. 

Referring  to  the  drawings,  one  embodi- 

50  ment  of  this  invention  is  shown  applied  to 
a  talking  machine  comprising  the  usual  or 
any  suitable  casing  or  cabinet  1,  containing 
the  usual  actuating  mechanism  for  rotating 
the  usual  flat  circular  turn-table  4,  arranged 


above  the  upper  side  of  the  casing  1,  and  55 
provided  with  a  downwardly  extending  mar- 
ginal annular  flange  or  rim  5,  having  a 
cylindrical  inner  surface  6,  coaxial  of  the 
axis  of  rotation  of  the  turn-table.  The 
talking  machine  is  provided  with  the  usual  60 
or  any  suitable  swinging  hollow  tone  arm 
10,  adapted  to  cooperate  as  usual  with  a  rec- 
ord mounted  upon  the  turn-table. 

Arranged  beneath  the  turn-table  4,  and 
within  the  marginal  0ange  5  thereof,  is  a  65 
plate  16,  which  forms  a  base  or  support  for 
some  of  the  movable  portions  of  this  im- 
proved brake.    This  plate  is  detachably  se- 
cured to  the  upper  surface  of  the  upper  side 
of  the  motor  casing  1  by  screv\'s  16  or  by  70 
other  suitable  means,  and  has  an  upwardly 
projecting  ear  17  at  one  end,  provicled  with 
a  circular  aperture   18  forming  a  bearing 
for  a  reduced  end  19  of  a  rock-shaft  20, 
the  shoulder  between  this  reduced  end  and  75 
the  main  portion  of  the  shaft  being  in  en- 
gagement with  the  inner  surface  of  the  ear 
17,  to  prevent  movement  of  the  shaft  lon- 
gitudinally toward  the  ear.     The  shaft  20 
preferably  extends  rearwardly  obliquely  of  80 
the  casing  1  and  parallel  to  the  upper  sur- 
face of  the  casing,  the  rear  portion  of  the 
shaft  being  rotatably  supported  in  a  bear- 
ing 22,  arranged  beneath  the  turn-table,  and 
detachably  connected  to  the  upper  side  of  85 
the  casing  by  screws  23,  through  suitable 
means.    To  prevent  longitudinal  movement 
of  the  shaft  20  rearwardly,  a  collar  24  is  ad- 
justably secured  to  the  shaft  by  means  of  a 
set  screw  25,  the  collar  being  arranged  to  90 
bear  against  the  front  end  of  the  bearing 
22,  a  recess  26  being  provided  in  the  upper 
side  of  the   casing  beneath  the  collar,  in 
which  the  collar  is  freely  rotatable.     On 
the  rear  end  of  the  shaft  20,  and  in  the  rear  9  5 
of  the  bearing  22,  is  rigidly  secured  a  collar 
27,    having    projecting    rearwardly    down- 
wardly therefrom  and    rigid    therewith,  a 
stud  28  forming  a  crank  whereby  the  shaft 
20  may  be  rotated  automatically  by  means  100 
to  be  hereinafter  described,  the  upper  side 
of  the  casing  being  provided  with  a  suitable 
recess. 

A  brake-shoe  or  pad  30  is  located  beneath 
the  turn-table  and  adjacent  the  internal  sur-  105 
face  of  the  rim  5  of  the  turn-table  4.    This 
brake-shoe  30  is  mounted  upon  the  free  end 
of  one  branch  of  an  angular  arm  or  bell 
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crank  lever  31,  the  other  branch  of  which 
is  pivoted  adjacent  its  outer  end  to  the  base 
15  of  the  brake  iip'on  a  vertical  stud  32, 
this  latter  branch  of  the  lever  being  mount- 
ed to  slide  horizontally  about  its  pivot  in 
a  horizontal  slot  33,  formed  in  the  forward 
edge  of  an  upturned  portion  34  of  the  base 
15,  the  walls  of  the  slot  33  forming  a  guide 
for  the  arm  as  it  oscillates. 

To  oscillate  the  brake-pad  30  in  a  hori- 
zontal plane  about  its  pivot  32,  to  throw  it 
into  and  out  of  engagement  with  the  in- 
ternal cylindrical  surface  G  of  the  rim  5  of 
the  turn-table,  a  flat  link  35  is  pivoted  at  one 
end  to  the  arm  31,  adjacent  its  vertex  in  the 
rear  of  the  pad  30  by  a  vertical  headed  pin- 
tle 36,  and  at  its  other  end  to  a  laterally 
movable  vertical  pintle  37,  to  which  is  also 
pivoted  one  end  of  a  flat  link  38,  the  other 
end  of  which  extends  rearwardly  and  is 
loosely  and  slidably  mounted  in  a  horizontal 
slot  30,  of  an  upturned  portion  or  bearing 
40,  of  the  base  15.  Tl\e  rear  end  of  the  lat- 
ter link  38  is  provided  with  a  pin  41  in  the 
rear  of  its  bearing  40,  and  between  the  bear- 
ing 40  and  the  pintle  37,  this  link  is  sur- 
rounded by  a  compressed  spiral  spring  42, 
which  normally  forces  this  link  forwardly 
and  keeps  the  pin  41  at  the  rear  end  of  the 
link  always  in  engagement  with  the  rear 
surface  of  the  bearing  40. 

The  two  links  35  and  38,  and  their  con- 
necting pintle  37,  are  combined  in  the  form 
of  a  toggle  joint  which  is  actuated  by  an  in- 
termediate link  45,  one  end  of  which  is  piv- 
oted upon  the  pintle  37  and  the  other  end 
of  which  extends  inwardly  and  is  provided 
with  a  stud  46,  rigid  therewith,  which  pro- 
jects above  and  below  this  link.  The  iipper 
end  of  the  stud  46  engages  loosely  in  an  ob- 
long slot  47  of  a  hand-lever  48,  which  is 
pivoted  intermediate  of  its  ends  on  the  ver- 
tical stud  32,  which  is  rigid  with  the  base 
15  of  the  brake,  and  to  which  the  brake-pad 
30  is  also  pivoted,  as  hereinbefore  described. 
The  loM'er  end  of  the  stud  46  engages  snugly 
but  rotatively  in  an  aperture  provided  there- 
for in  a  secondarj'  lever  50,  intermediate  the 
ends  thereof.  One  end  of  this  secondary  le- 
ver is  pivoted  below  the  hand-lever  48  upon 
the  stud  32,  upon  which  the  hand-lever  is 
mounted  to  oscillate.  This  secondary  lever 
50  is  thus  movable  independently  of  the 
hand-lever  48,  through  a  distance  equal  to 
the  free  movement  of  the  upper  end  of  the 
stud  46,  in  the  oblong  slot  47  of  the  hand- 
lever.  The  outer  portion  of  the  hand-lever 
48  is  looped  downwardly,  as  at  51,  freely  be- 
low the  under  edge  of  the  rim  5  of  the  turn- 
table,  to  permit  the  free  movement  of  the  le- 
ver, and  then  projects  outwardly  in  the  form 
of  a  handle  52. 

For  guiding  the  inner  end  55  of  the  hand- 
lever  and  the  inner  end  56  of  the  secondary 
lever  to  move  in  parallel  horizontal  planes, 


70 


75 


80 


the  inner  portion  of  the  base  plate  15  is  bent 
upwardly  into  a  plane  at  right  angles  to  the 
rock-shaft  20,  forming  a  guide  standard  60 
which  is  provided  with  two  oblong  parallel 
horizontal  slots  61  and  62,  the  upper  one  61 
of  which  has  a  width  equal  to  the  thickness 
of  the  inner  end  55  of  the  hand-lever,  and 
the  lower  one  62  of  which  has  a  width  equal 
to  the  thickness  of  the  inner  end  56  of  the 
secondary  lever.  The  outer  ends  of  these 
slots  terminate  in  substantially  the  same 
vertical  planes,  and  the  slots  are  of  suffi- 
cient length  to  permit  of  the  necessary 
movements  of  the  levers. 

For  automatically  swinging  the  brake- 
shoe  30  into'  an  operative  position  from  an 
inoperative  position,  a  spiral  spring  or  other 
yielding  member  65  is  connected  at  one  end 
to  the  secondary  lever  50  intermediate  of  its 
ends,  and  at  its  other  end  to  the  upturned  35 
portion  17  of  the  base  plate  15.  This  yield- 
ing member  65  is  j)referably  maintained  at 
all  times  under  a  tension  tending  to  elongate 
the  same,  and  tends  to  draw  the  free  end  of 
the  secondary  lever  rearwardly  to  actuate 
through  the  link  45  and  pintle  37,  the  two 
links  35  and  38  of  the  toggle  joint  control- 
ling the  movement  of  the  brake-pad  30. 

For  holding  the  brake-shoe  30  in  inopera- 
tive position,  a  catch  is  provided  which  com- 
prises an  oblong  flat  crank-arm  70,  arranged 
upon  the  inside  of  and  in  sliding  contact 
with  the  upturned  portion  60  of  the  base 
15.  The  inner  end  of  this  catch  70  is  pro- 
vided with  a  hub  or  collar  71,  rigid  there- 
with, surrounding  the  rock-shaft  20  and  de- 
tach ably  fixed  thereon  by  a  pin  72  extending 
through  the  collar.  This  catch-plate  70  is 
provided  upon  its  upper  edge,  adjacent  its 
outer  or  free  end,  with  an  upwardly  pro-  105 
jecting  lug  73,  the  outer  and  inner  edges 
74  of  which  converge  upwardly  and  nor- 
mally project  into  the  path  of  the  inner  end 
of  the  liand-lever  48.  This  catch-plate  is 
also  provided  in  its  outer  portion  with  an  no 
oblong  slot  75,  extending  longitudinally  of 
the  plate.  The  inner  portion  of  this  slot  75 
is  substantially  the  same  width  as  the  thick- 
ness of  the  free  end  of  the  secondary  lever 
50,  and  the  lower  wall  of  this  slot  is  recessed  115 
adjacent  the  outer  end  of  the  slot,  to  receive 
the  free  end  of  the  secondary  lever  50,  and 
to  provide  an  abnipt  outwardlj''  facing  sub- 
stantially vertical  shoulder  76,  adapted  to 
hold  the  free  end  of  the  secondary  lever  50  120 
against  movement  when  the  brake  is  set  in 
its  inoperative  position.  The  free  end  of 
the  catch-plate  70  is  normally  forced  up- 
wardly by  means  of  a  spiral  spring  77,  sur- 
rounding the  rock-shaft  20  between  the  125 
catch-plate  70  and  the  front  bearing  18  of 
tlie  rock-shaft,  one  end  of  the  spring  77  be- 
ing secured  in  an  aperture  78  provided  there- 
for in  the  catch-plate  70,  and  the  other  end 
of  the  spring  being  secured  in  an  aperture  79  130 
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provided  therefor  in  the  upturned  portion 
17  of  the  base  15. 

The  outer  inclined  edge  wall  74  of  the  lug 
73  intersects  the  upper  edge  wall  of  the 
5  catch-plate  70  in  a  line  substantially  in  ver- 
tical alinement  with  the  shoulder  76  formed 
by  the  recessed  portion  of  the  slot  75  in  the 
plate,  and  the  proportions  and  arrangement 
of  the  slot  75  and  its  recess,  and  the  pro- 

10  portions  (jf  the  secondiuy  lever  50,  hand- 
lever  48  and  oblong  slot  47  of  the  hand-lever 
are  such  that  the  inner  free  end  55  of  the 
hand-lever  may  be  brought  into  a  position 
upon  the  upper  edge  of  the  catch-plate  70, 

15  between  the  lug  73  and  the  forward  end  of 
the  plate,  and  when  in  this  position  the  inner 
end  50  of  the  secon^lary  lever  will  be  brought 
into  position  in  the  recess  in  front  of  and 
against  the  shoulder  76  of  the  slot  75  of  the 

20  plate.  The  oblong  slot  47  of  the  hand-lever 
permits  the  inner  end  of  the  hand-lever  to 
be  oscillated  inwardly  against  the  adjacent 
inclined  wall  74  of  the  lug  73  of  the  catch- 
plate,  and  to  be  brought  into  position  upon 

25  the  top  wall  of  the  lug,  forcing  the  catch- 
plate  downwardly  with  respect  to  the  sec- 
ondary lever  50,  and  releasing  the  inner  free 
end  of  the  secondary  lever  from  engagement 
with  the  shoulder  76,  whereiipon  the  free  end 

30  of  the  secondary  lever  will  Ije  drawn  in- 
wardly toward  the  rock-shaft  20  in  the  slot 
75  of  the  catch-plate  and  into  engagement 
with  the  inner  end  wall  of  the  slot,  which 
limits  the  inward  movement  of  the  secondary 

35  lever.  This  movement  of  the  secondary 
lever  takes  up  the  lost  motion  between  the 
secondary  lever  and  the  hand-lever  and  car- 
ries the  free  end  of  the  hand-lever  rear- 
wardly  to  the  inner  end  of  the  slot  61  in  the 

40  guide  standard  60.    ■ 

From  the  above  description  it  is  evident 
that  when  it  is  desired  to  release  the  brake 
from  the  turn-table  to  start  the  talking  ma- 
chine, or,  in  other  words,  Avlien  it  is  desired 

45  to  set  the  brake  in  an  inoperative  position, 
the  handle  52  of  the  hand-lever  48  is  forced 
manually  inwardly  or  toward  the  rock-shaft 
20.  This  inward  movement  of  the  handle  52 
takes  up  the  lost  motion  between  the  hand- 

50  lever  and  the  stud  46  of  the  intermediate  link 
45,  and  this  link  is  moved  outwardly,  mov- 
ing the  pintle  36  of  the  toggle  joint  out- 
wardly against  the  action  of  the  spring  65, 
and  swinging  the  brake-shoe  30  inwardly 

55  and  into  inoperative  position.  During  this 
movement  of  the  hand-lever,  the  catch-plate 
70  is  held  in  its  lowermost  position  by  the 
free  end  of  the  secondary  lever  50  sliding 
against  the  lower  wall  of  the  slot  75  of  the 

60  catch-plate,  and  the  upper  edge  of  the  lug 
73  of  the  catch-plate  is  maintained  below  the 
lower  wall  of  the  slot  61  of  the  guide  stand- 
ard 60,  until  the  free  end  of  the  secondary 
lever  passes  in  front  of  and  clears  the  shoul- 

65  der  76  of  the  catch-plate,  whereupon  the  free 


end  of  the  catch-plate  is  automatically  lifted 
by  means  of  the  spring  77.  and  the  brake  is 
thus  automatically  located  in  the  inoperative 
position,  as  shown  in  Figs.  2  and  3.  When 
the  brake  is  thus  set  in  its  inoperative  posi-  <jq 
tion,  it  may  be  released  either  manually,  by 
moving  the  hanil-lever  48,  or  automatically, 
as  will  be  described  hereinafter. 

For    manually    releasing   the   brake,   the 
handle  52  of  the  hand-lever  48  is  moved  out-  7  5 
wardly   or   away   from   the   rock-shaft   20, 
whereupon  the  inner  end  55  of  the  hand- 
lever  will  act  upon  the  inclined  shoulder  74 
of  the  catch-plate  and  force  it  downwardly, 
thus  releasing  the  inner  end  56  of  the  sec-  go 
ondary  lever  from  engagement  with  the  ab- 
rupt shoulder  76  of  the  catch-plate,  where- 
upon the  inner  end  of  the  secondary  lever 
will  be  drawn  toward  the  rock-shaft  20  by 
the  spring  05,  taking  up  the  lost  motion  be-  gg 
tween  the   secondary   lever   and   the  hand- 
lever,  and  moving  the  hand-lever  with  the 
secondary  lever. 

This  movement  of  the  secondary  lever  is 
transmitted  through  the  link  45  to  the  pintle  93 
37  of  the  toggle  joint,  and  through  the  tog- 
gle joint  to  the  brake-pad  30,  which  is  thus 
moved  outwardly  away  from  the  axis  of  the 
turn-table   and   into  engagement   v/ith   the 
inner  surface  of  its  rim.    The  brake-pad  is  0.5 
thus  brought  into  engagement  with  the  rim 
of  the  turn-table,  before  the  secondary  lever 
has  completed  its  movement  and  before  the 
pintle    37    of    the   toggle    joint    has    been 
brought  to  its  dead  center  or  into  alinement  j  :o 
with  the  outer  ends  of  the  links  35  and  38  of 
the  joint. 

The  brake-pad  having  thus  been  brought 
into  engagement  with  the  rim  of  the  turn- 
table, the  secondary  lever  continues  its  move-  ic5 
ment  imder  the  action  of  the  spring  until  the 
free  end  of  the  secondary  lever  is  brought  to 
a  stop  against  the  end  wall  of  the  slot  in  the 
catch-plate.     This  additional  movement  of 
the  secondary  lever  after  the  initial  engage-  no 
ment  of  the  brake-pad  compresses  the  spiral 
spring  42,  surrounding  the  rear  link  38  of 
the  toggle  joint,  and  forces  the  free  end  of 
this  link  rearwardly  through  its  bearing  39 
in  the  plate  40,  as  shown  in  Fig.  3,  thus  115 
gradually  applying  the  pressure  of  the  fric- 
tion pad  upon  the  rim  of  the  turn-table. 

For  automatically  applying  the  brake 
after  it  has  been  manually  set  in  an  inopera- 
tive position,  as  heretofore  described,  any  120 
suitable  means  may  be  employed  adapted  to 
be  actuated  by  a  movable  part  of  the  talking 
machine,  to  rotate  the  rock-shaft  20,  when 
desired,  to  swing  the  free  end  of  the  catch 
70  downwardly  a  sufficient  distance  to  release  125 
the  inner  end  56  of  the  secondary  lever.  One 
embodiment  of  such  means  comprises,  as 
shown  in  the  draAvings,  a  vertical  stud  80, 
rigidly  secured  at  its  upper  end  to  the  under 
side  of  the  tone  arm  10,  and  terminating  at  130 
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its  lower  end  in  the  rear  of  the  turn-table 
and  in  proximity  to  the  upper  surface  of  the 
top  of  the  motor  casing  of  the  talking  ma- 
chine. 
g  Arranged  between  this  stud  80  and  the 
collar  27  at  the  rear  end  of  the  rock-shaft 
20,  is  a  vertical  pivot  81,  wluch  projects  up- 
wardly from  the  top  of  the  motor  casing  and 
is  rigidly   secured  thereto  in  any   suitable 

2Q  manner;  for  instance,  by  having  its  lower 
portion  extend  through  the  top,  and  having 
a  nut  82  threaded  upon  the  lower  end  of  the 
pivot  and  engaging  against  a  washer  83  in- 
terposed between  the  nut  and  a  counterbored 

25  seat  81  in  the  under  side  of  the  top,  the  pivot 
being  also  provided  with  a  flat  circular 
washer  85,  rigidly  secured  thereto,  concen- 
tric therewith,  and  bearing  against  the  up- 
per surface  of  the  top  of  the  casing. 

20  Snugly,  but  rotatably,  mounted  upon  the 
upper  portion  of  the  pivot  81  is  a  sleeve  86, 
the  lower  face  of  which  bears  against  the 
upper  face  of  the  washer  85.  The  upper 
portion  of  this  sleeve  is  reduced  in  diame- 

25  ter  to  form  a  cylindrical  bearing  87,  coaxial 
with  the  pivot.  Upon  this  bearing  87  is 
rotatively  mounted  one  end  of  a  substan- 
tial flat  horizontal  arm  88,  which  extends 
rearwardly  from  the  pivot  81,  and  the  outer 

30  end  of  which  is  bifurcated  to  form  two  fin- 
gers 89  and  90,  forming  a  horizontal  yoke 
which  may  be  arranged  in  the  path  of  and 
to  embrace  the  lower  end  of  the  stud  80  of 
the  tone-arm.     This  flat-arm  is  frictionally 

35  and  adjustably  retained  in  any  desired  po- 
sition of  rotation  with  respect  to  the  pivot 
81  by  means  of  two  friction  washers  91  and 
92,  made  of  fiber  or  leather,  or  other  suit- 
able material.     One  of  these  washers  sur- 

40  rounds  the  sleeve  86,  between  the  arm  and 
the  flat  annular  shoulder  93,  formed  be- 
tween the  lower  portion  and  the  upper  re- 
duced portion  of  the  sleeve,  and  the  other 
surrounds  the  reduced  portion  of  the  sleeve 

45  and  is  in  engagement  with  the  upper  side  of 
the  arm. 

The  arm  88  is  yieldingly  pressed  between 
these  two  washers  91,  92,  by  means  of  a 
yielding  spider  94,  made  of  tempered  steel 

50  or  other  suitable  material,  the  arms  95  of 
which  engage  against  the  upper  friction 
washer  92.  The  spider  is  adjustably  held  in 
engagement  with  the  upper  friction  washer, 
by  means  of  a  nut  96,  which  is  threaded  upon 

55  the  upper  end  of  the  sleeve  86,  the  upper 
end  being  x^referably  reduced  for  this  pur- 
pose to  provide  an  annular  shoulder  97  be- 
tween the  threaded  portion  and  the  main 
portion  of  the  sleeve,  against  which  the  nut 

60  may  be  tightly  clamped.  The  sleeve  86  is 
detachably  held  against  upward  movement 
by  a  cap-screw  98,  threaded  into  the  upper 
end  of  the  pivot,  the  head  of  the  screw  being 
clamped  tightly  against  the  end  of  the  pivot 

65   and  overlapping  loosely  the  upper  end  of 


the  sleeve,  the  sleeve  preferably  having  a 
slight  amount  of  end  movement  between 
the  head  of  the  screw  98  and  the  washer  85. 

For  transmitting  the  rotary  movement  of 
the  sleeve  86  to  the  rock-shaft  20,  an  offset 
arm  99  is  rigidly  secured  at  one  end  to  the 
lower  end  of  the  sleeve  86,  in  an  annular 
recess  100  provided  therefor.  The  free  end 
of  this  offset  crank-arm  is  freely  movable 
in  a  recess  105  provided  therefor  in  the  „ 
upper  side  of  the  top  of  the  motor  casing, 
and  this  free  end  is  provided  with  an  ob- 
long slot  106,  in  which  loosely  engages  the 
stud  28,  rigid  with  the  collar  27  of  the  rock- 
shaft  20.  _ 

By  this  construction  the  arm  88,  carrying 
the  fingers  89  and  90,  is.  connected  to  the 
sleeve  86  with  sufficient  pressure  to  release 
the  brake,  through  the  action  of  the  arm 
99  and  stud  28,  without  moving  the  yoke  g^ 
or  fingers  89  and  90  with  respect  to  the  sleeve 
86.  The  arm  88,  however,  may  be  easily 
and  quickly  moved  into  any  desired  posi- 
tion of  adjustment  with  respect  to  the  sleeve 
86,  by  applying  a  pressure  to  its  free  end  qq 
slightly  in  excess  of  the  amount  of  pres- 
sure needed  to  release  the  brake  from  its 
catch.  The  arm  may  thus  be  adjusted  so 
that  the  stud  80  will  be  brought  into  en- 
gagement with  the  inner  finger  89  of  the  05 
arm  at  any  desired  point  in  the  movement 
of  the  tone  arm  10,  to  apply  the  brake  auto- 
matically, and  the  adjustment  may  ob- 
viously be  made  so  that  Avhen  the  tone  arm 
has  reached  the  end  of  its  path  in  playing  jqq 
any  record,  the  machine  will  be  automati- 
cally stopped. 

In  the  operation  of  this  automatic  brake, 
the  lower  end  of  the  stud  80  of  the  tone  arm 
is  located  in  the  yoke  between  the  fingers  io5 
89  and  90,  and  moves  freely  between  these 
fingers  in  its  path  across  the  record.  After 
the  brake  has  been  applied  by  the  engage- 
ment of  the  stud  80  with  the  finger  89,  as 
heretofore  described,  the  tone  arm  may  then  no 
be  swung  freely  outwardly  to  bring  it  into  a 
starting  position,  and  by  a  further  outward 
movement  the  stud  80  may  be  brought  into 
engagement  with  the  outer  finger  90  of  the 
arm  88,  to  effect  an  outward  adjustment  of  115 
the  arm  with  respect  to  its  sleeve  86.  The 
arm  may  thus  be  adjusted  either  inwardly 
or  outwardly  by  the  movement  of  the  tone 
arm. 

The  stopping  mechanism  may  be  set  in  120 
two  ways.  The  first  is  by  swinging  the  tone 
arm  10  outwardly  beyond  the  record  until 
the  stud  80  engages  the  finger  90  and  con- 
sequently moves  the  inner  finger  89  to  a  po- 
sition in  which  it  must  be  engaged  by  the  12  5 
stud  80,  when  the  tone  arm  10  is  swung  in- 
wardly, before  the  stylus  is  in  alinement 
Avith  the  innermost  convolution.  The  tone 
arm  10  is  then  swung  inwardly  imtil  the 
stylus  is  in  alinement  with  the  innermost  130 


1,219,380 


S. 


convolution  of  the  record,  whereupon  the 
stud  80  will  engage  the  finger  89  and  turn 
the  lever  88  upon  its  pivot,  such  motion 
being  permitted  by  reason  of  the  friction 
5  between  the  two  arms  88  and  99.  When  the 
stylus  is  in  alinement  with  the  inner  convo- 
lution of  the  record,  the  finger  89  will  have 
been  automatically  adjusted  to  stopping  po- 
sitio2i.     The  tone  arm  is  then  swung  ont- 

10  wardl}'^  until  the  stylus  is  in  alinement  with 
the  outermost  convolution  of  the  record  and 
in  coming  to  such  position  the  stud  80  will 
not  have  engaged  the  finger  90.  The  lever 
52  is  then  operated  to  move  the  brake  30  in 

15  to  the  position  shown  in  Fig.  1  and  the  sty- 
lus placed  in  the  outer  end  of  the  groove. 
After  the  tone  arrn  10  has  swung  again  over 
the  record  by  reason  of  the  engagement  of 
the  needle  with  the  groove  of  the  record 

20  tablet,  the  stud  80  will  again  come  into  en- 
gagement with  the  finger  89  and  moving  it 
slightly  will  trip  the  braking  mechanism 
and  stop  further  rotation  of  the  turntable. 
The  engagement  of  the  stud  80  with  the  fin- 

25  ger  90  whenever  the  swinging  arm  10  is 
moved  outwardly  to  a  position  in  which  the 
stylus  is  outside  of  the  outermost  convolu- 
tion of  the  record  tablet,  is  for  the  purpose 
of  moving  the  inner  finger  89  to  a  position 

30  in  which  it  must  be  engaged  by  the  stud  80, 
as  the  arm  10  is  swung  inwardly,  before  the 
stylus  is  in  registration  with  the  inner  end 
of  the  record  groove,  thus  enabling  the  op- 
erator to  always  set  the  device  by  the  arm 

3^  10  to  operate  at  the  end  of  the  reproduction 
of  sound  of  any  selected  record  if  he  so  de- 
sires, irrespective  of  the  diameter  of  the  in- 
ner convolution  of  the  record  groove. 
The  other  way  of  setting  of  the  mecha- 

40  nism  may  be  employed  when  the  lever  88  is 
in  such  a  position  that  the  finger  89  would 
not  be  engaged  by  the  stud  80  when  the  sty- 
lus is  in  the  innermost  convolution  of  the 
sound  record  groove.     The  mechanism  may 

45  then  be  set  so  that  it  will  operate  auto- 
matically at  the  end  of  the  reproduction  of 
sound  from  a  particular  record  tablet  by 
swinging  the  arm  10  to  bring  the  stylus  into 
alinement   with   the  innermost   convolution 

50  and  then  swinging  the  outer  finger  90  out- 
wardly to  move  the  lever  88  outwardly  until 
the  finger  89  is  brought  in  engagement  with 
the  stud  80.  After  that  the  stylus  is  placed 
in  the  outer  convolution  and  the  brake  pad 

55  30  moved  out  of  engagement  with  the  turn- 
table. 

As  shown  in  Figs.  7  and  8  of  the  draw- 
ings, the  automatic  features  of  the  brake 
may  be  omitted  from  the  brake  hereinbefore 

60  described,  without  otherwise  changing  the 
construction  or  mode  of  operation  of  the 
brake,  and  the  invention  may  thus  be  ap- 
plied to  provide  a  simple  and  effective  non- 
automatic  brake. 

65       In  this  modified  form  of  the  invention, 


the  brake  is  practically  identical  with  that 
hereinbefore  described,  except  that  the  au- 
tomatic features  have  been  omitted,  and  the 
base  plate  15  reduced  in  size  accordingly. 
Since  the  stops  provided  in  the  automatic  70 
construction  by  the  upturned  portion  60  of 
the  base  plate  have  been  removed,  other 
stops,  such,  as  for  instance,  two  pins  or  lugs 
107  are  arranged  rigid  with  the  base  plate 
15  and  upon  opposite  sides  of  the  inner  end  75 
of  the  hand-lever  i8,  to  limit  the  motion  of 
movement  of  the  hand-lever.  It  is  thought 
that  a  further  detailed  description  of  the 
construction  and  mode  of  operation  of  this 
modified  form  of  the  invention  is  not  neces-  sc 
sary,  as  all  of  the  parts  are  numbered  and 
have  been  fully  described  hereinbefore  in 
describing  the  automatic  form  of  the  brake. 

In  Figs.  9  and  10  is  shown  a  modified  con- 
struction  for   imparting  motion   from  the  85 
swinging  tone  arm  10  to  the  mechanism  for  re- 
leasing the  brake  automatically.   This  mecha- 
nism is  similar  to  that  illustrated  in  Figs. 
2  and  7  of  the  drawings,  but  in  this  form  of 
the  device,  the  fingers  89'  and  90'   of  the  90 
arm  88'  are  arranged  substantially  vertical 
instead    of    horizontal,    and    are    mounted 
firmly  upon  the  rock-shaft  20.     In  this  form 
of.  the  device,  a  disk  107'  is  securely  fas- 
tened or  attached  to  the  rock-shaft  20,  as  by  95 
a  pin  108',  extending  through  a  flange  or 
hub  109'  on  said  disk  107',  and  through  said 
rock-shaft    20.      Adjacent    this    disk    107', 
which   is   provided   with   a   plane   face,   is 
arranged  the  friction  washer  91'  loose  on  the  100 
shaft  20,  and  adjacent  this  washer  91'  is  the 
arm  88',  also  loose  on  the  shaft  20.     Ad- 
jacent and  be,yond  said  arm  88'  is  the  other 
washer   92',  which  is  clamped  or  pressed 
against  the  arm  88'  by  the  arms  95'  of  the  105 
yielding  spider  94',  which,  in  turn,  may  be 
held  in  a  predetermined  position  by  a  nut 
96'  threaded  over  the  end  of  the  rock-shaft 
20,  and  prevented  from  accidental  turning 
or  displacement  in  any  suitable  manner,  as  no 
by  a  check-nut  110'. 

In  applying  this  invention,  it  is  obvious 
that  various  modifications  might  be  made 
to  meet  various  conditions,  that  many 
changes  might  be  made  in  the  constructions  115 
hereinbefore  described,  and  that  the  im- 
proved brake  forming  the  subject-matter  of 
this  application  might  be  used  in  connection 
with  various  other  machines  besides  the 
talking  machine,  any  or  all  of  which  be-  120 
ing  possible  without  departing  from  the 
spirit  of  this  invention  or  the  scope  of  the 
appended  claims. 

Having  thus  fully  described  this  inven- 
tion, I  claim  and  desire  to  protect  by  Let-  125 
ters  Patent  of  the  United  States: 

1.  A  brake  comprising  frictional  stopping 
means,  means  for  moving  said  stopping 
means  into  initial  operative  position,  and 
means  cooperating  with  said  second  men-  130 
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tioned  means  for  automatically  and  grad- 
ually applying  the  braking  pressure  of  said 
stopping  means  after  it  has  reached  said  po- 
sition. 
f  2.  A  brake  comprising  f  rictional  stopping 
means,  means  for  moving  said  stopping 
means  into  an  initial  operative  position, 
said  means  including  a  toggle  joint,  and 
yielding  means  surrounding  one  member  of 

IC  said  joint  for  automatically  applying  the 
braking  pressure  of  said  stopping  means 
after  it  has  reached  said  position. 

3.  A  brake  comprising  a  frictional  brake 
member,   yielding  means   for  moving   said 

15  brake  member  into  initial  operative  posi- 
tion, and  means  actuated  by  said  yielding 
means  to  modify  the  braking  pressure  of 
said  brake  member  after  it  has  reached  its 
initial  braking  position. 

20  4.*  A  brake  comprising  a  frictional  brake 
member,  yielding  actuating  means  for  mov- 
ing said  brake  member  into  initial  operative 
position,  and  secondary  yielding  means  actu- 
ated by  said  first  mentioned  yielding  means 

2*5  for  modifying  the  pressure  of  said  brake 
member  after  it  has  reached  said  initial  po- 
sition. 

5.  A  brake  comprising  two  links  con- 
nected to  form  a  toggle  ]oint,  a  brake-shoe 

30  carried  by  one  of  said  links,  a  spiral  spring 
surrounding  the  other  of  said  links,  said 
other  link  being  longitudinally  movable,  and 
means  for  actuating  said  joint  to  apply  said 
brake-shoe,  said  spring  being  arranged  to  be 

35  compressed  by  the  movement  of  said  toggle 
joint  after  said  shoe  has  been  applied,  to 
gradually  apply  the  braking  pressure  of 
said  shoe. 

6.  A  brake  comprising  a  brake  member,  a 
-0  catch  to  hold  said  brake  member  in  inoper- 
ative position,  and  means  restrained  to  swing 
in  a  fixed  plane  only,  to  release  said  brake 
member  from  inoperative  position,  said 
means  being  movable  also  to  return  said 

■*^  brake  member  to  an  inoperative  position, 
where  it  will  be  retained  by  said  catch. 

7.  A  brake,  comprising  an  actuating  lever 
pivoted  on  a  fixed  axis  intermediate  of  its 
ends,   a   secondary  lever  pivoted  coaxially 

^^  with  said  actuating  lever,  a  brake  member 
operatively  connected  to  said  secondary 
lever,  a  yielding  catch  adapted  to  engage 
said  secondary  lever  to  hold  said  brake 
member  in  inoperative  position,  and  means 

^^  for  automatically  actuating  said  secondary 
lever  when  released  to  apply  said  brake 
member,  said  actuating  lever  being  oper- 
able to  release  said  secondary  lever  from 
said  catch,  and  also  to  return  said  secondary 

^^  lever  into  inoperative  position,  where  it  will 
be  automatically  retained  by  said  catch. 

8.  A  brake  comprising  an  actuating  lever 
pivoted  intermediate  of  its  ends  on  a  fixed 
axis,   an  arm  pivoted  coaxially  with  said 


lever,  a  brake  member  operatively  connected  65 
to  said  arm,  a  link  pivoted  to  said  arm,  a 
second  link,  a  pivot  Cvonnecting  said  links 
to  substantially  form  a  toggle  joint,  a  bear- 
ing in  which  said  second  link  is  slidable 
substantially  longitudinally,  yielding  means  70 
acting  longitudinally  of  said  second  link  for 
controlling  the  movement  thereof,  and  an 
intermediate   link   having   one   end   opera- 
tively connected  to  said  toggle  joint  and  its 
other- end  operatively  connected  to  said  actu-  75 
ating  lever, 

9.  A  brake,  comprising  an  actuating  lever, 
a  secondary  lever  cooperating  with  said  ac- 
tuating lever,  a  brake-shoe,  a  catch  arranged 

to  engage  said  secondary  lever  to  hold  said  80 
shoe  in  inoperative  position,  and  means  for 
automatically  actuating  said  secondary  lever 
when  released  to  apply  said  brake-shoe,  said 
actuating  lever  being  operable  to  release 
said  secondary  lever  from  said  catch,  and  85 
also  to  return  said  secondary  lever  into  in- 
operative position,  where  it  will  be  retained 
by  said  catch. 

10.  A    brake    mechanism    comprising    a 
toggle   joint    consisting    of  two    relatively  ^0 
movable  links  and  a  pivot  connecting  said 
links,  a  brake-shoe  operatively  connected  to 
one  of  said  links,  a  stationary  support  for 
the  other  of  said  links,  yielding  means  act- 
ing on  said  stationary  means  and  on  said  95 
other  of  said  links  tending  to  move  said 
pivot  of  said  toggle  joint  ixwaj  from  said 
support,  and  means  acting  on  said  pivot  of 
said  toggle  to  bring  said  shoe  into  braking 
position,  said  yielding  means  acting  on  said  lOO 
shoe  after  said  shoe  is  in  braking  position 

to  gradually  apply  the  brake  pressure  on 
said  shoe. 

11.  A  brake  comprising  two  links  connect- 
ed to  form  a  toggle  joint,  a  brake  shoe  op-  it's 
eratively  connected  to  one  of  said  links, 
yielding  means  surrounding  the  other  of 
said  links  for  exerting  a  pressure  longitudi- 
nally thereof,  said  latter  link  being  longitu- 
dinally movable,  and  means  for  substan-  HO 
tially  straightening  said  joint  to  apply  said 
brake  shoe. 

12.  A  brake  comprising  frictional  stop- 
ping means,  a  catch  for  holding  said  stop- 
ping means  in  inoperative  position,  means  H^ 
for  moving  said  stopping  means  into  initial 
operative  position  upon  the  release  of  said 
catch,  and  means  actuated  by  said  second 
mentioned  means  for  gradually  modifying 
the  brake  pressure  of  said  stopping  means  ^20 
after  it  has  reached  said  initial  operative 
position. 

13.  A  brake  comprising  a  brake-shoe,  a 
catch  to  hold  said  brake-shoe  in  inoperative 
position,  and  means  having  a  limited  free  125 
movement  independent  of  said  brake-shoe  to 
operate  said  catch  to  release  said  shoe  from 
inoperative  position,  said  means  being  mov- 
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able  also  to  return  said  brake-shoe  to  an  in- 
operative position  in  Avliich  it  is  automati- 
cally engaged  by  said  catcli. 

14.  In  a  brake  mechanism,  the  combina- 
5  tion  with  a  rotary  element,  of  a  brake-shoe 

arranged  to  engage  said  element,  means  for 
moving  said  brake-shoe  into  engagement 
with  said  element,  and  resilient  means  com- 
.  pressed  by  the  movement  of  said  first  men- 
10  tioned  means  and  acting  to  gradually  apply 
the  pressure  of  said  brake-shoe  against  said 
element  after  said  brake-shoe  has  been 
brought  into  engagement  with  said  element. 

15.  A  brake  comprising  two  links  connect- 
15  ed  to  form  a  toggle  joint,  a  brake-shoe  op- 

eratively  connected  to  one  of  said  links,  a 
bearing  for  the  other  of  said  links,  yielding 
means  acting  on  said  other  link  and  tending 
to  hold  said  toggle  in  its  broken  position, 
20  and  means  to  straighten  said  toggle  against 
the  action  of  said  yielding  means  to  bring 
said  shoe  into  braking  position. 

16.  In  a  brake,  the  combination  of  a  brake 
member,  a  movable  element  operatively  con- 

25  nected  to  said  brake  member,  means  acting 
on  said  element  for  moving  said  brake  mem- 
ber to  an  operative  position,  means,  includ- 
ing a  catch  element,  for  holding  said  brake 
member  in  an  inoperative  position,  one  of 

30  said  elements  being  provided  with  a  slot 
having  a  recess  providing  an  internal  shoul- 
der, and  the  other  of  said  elements  cooperat- 
ing with  said  slot  and  being  engaged  by  said 
shoulder  to  hold  tl;ie  brake  member  in  an  in- 

35  operative  position,  and  means  for  operating 
said  catch  element  to  release  the  brake  mem- 
ber. 

17.  A  brake  comprising  a  brake  member, 
a  catch  to  hold  said  brake  member  in  inop- 

40  erative  i^osition,  means  to  release  said  brake 
from  inoperative  position,  said  means  be- 
ing movable  also  to  return  said  brake  mem- 
ber to  an  inoperative  position  in  which  it  is 
retained  by  said  catch,  and  means  to  release 

45  said  catch  independent  of  said  first-men- 
tioned means. 

18.  A  brake  comprising  an  actuating  le- 


ver, a  secondary  lever  cooperating  with  said 
actuating  lever,  a  brake  shoe,  a  catch  ar- 
ranged to  engage  said  secondary  lever  to  50 
hold  said  shoe  in  inoperative  position,  means 
for  automatically  actuating  said  secondary 
lever  when  released  to  apply  said  brake  shoe, 
said  actuating  lever  being  operable  to  re- 
lease said  secondary  lever  from  said  catch  55 
and  also  to  return  said  secondary  lever  into 
inoperative  position  where  it  will  be  re- 
tained b}^  said  catch,  and  means  to  release 
said  secondary  lever  from  said  catch  inde- 
pendently of  said  actuating  lever.  60 

19.  A  brake  comprising  a  brake  shoe,  a 
catch  to  hold  said  brake  shoe  in  inoperative 
position,  means  having  a  limited  free  move- 
ment independent  of  said  brake  shoe  to  op- 
erate said  catch  to  release  said  shoe  from  in-  65 
operative  position,  said  means  being  mov- 
able also  to  return  said  brake  shoe  to  an  in- 
operative position  in  which  it  is  automati- 
cally engaged  by  said  catch,  and  means  inde- 
pendent of  said  first-mentioned  means  to  op-  70 
erate  said  catch  to  release  said  shoe  from  in- 
operative position. 

20.  In  a  brake  mechanism,  the  combination 
of  a  movable  brake  member,  an  actuating  le- 
ver pivoted  upon  a  fixed  axis,  a  secondary^  75 
lever  pivoted  upon  a  fixed  axis,  said  actuat- 
ing lever  being  provided  with  a  slot,  means 
movable  in  said  slt)t  and  operatively  con- 
nected to  said  secondary  lever  for  actuating 
said  brake  member,  a  yielding  catch  adapted  80 
to  engage  said  secondary  lever  to  hold  said 
brake  member  in  inoperative  position,  and 
means  for  actuating  said  secondary  lever 
when  released  from  said  catch,  the  slot  in 
said  actuating  member  permitting  a  limited  85 
movement  of  said  actuating  lever  with  re- 
spect to  said  secondary  lever  to  release  said 
catch  from  said  secondary  lever. 

In  witness  whereof,  I  have  hereunto  set 
my  hand  this  27th  day  of  Julv,  A.  D.,  1911.  90 
WILBUEN  N.  DENNISON. 
Witnesses : 

Frank  B.  Middleton,  Jr., 
Charles  F.  Willaed. 
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Original  application  filed  June  29,  1915,  Serial  No.  36,938.     Divided  and  this  application  filed  September  24, 

1915.     Serial  No.  52,353. 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  William  B.  Vansize, 
a  citizen  of  the  United  States,  residing  in 
Broolvlyn,  in  the  city  of  New  York,  county 
of  Kings,  State  of  New  York,  have  invented 
certain  new  and  useful  Improvements  in 
Eecording  Correhited  Light  and  Sound  Ef- 
fects, of  which  the  following  is  a  specifica- 
tion. 

This  application  is  a  division  of  my  ap- 
plication Serial  No.  3G,938,  filed  June  29, 
1915. 

This  invention  relates  to  recording  light 
and  sound  effects  which  are  correlated  in 
time  and  significance,  and  the  object  of  the 
invention  is  to  record,  in  moving-picture 
form,  as  on  a  film,  photographically,  certain 
moving  objects  or  individuals,  and  at  the 
same  time  record  on  a  sound-record  medium 
any  intelligible  sounds,  whether  purely  vo- 
cal or  purely  musical,  or  both,  due  to  said 
objects.  This  is  done  by  placing  on  each 
moving  object  independent  means  for  trans- 
mitting sound  through  the  natural  medium, 
or  Hertzian  waves,  thus  making  each  object 
absolutely  independent  of  circuit  connec- 
tions or  contacts,  with  respect  to  fixed  points 
or  circuits.  The  apparatus  employed  in- 
cludes telephonic  wireless  transmitting  and 
recording  devices,  and  the  means  employed 
for  recording  the  sound  is  preferably  a  wire 
of  hardened  magnetic  metal,  like  steel,  of 
small  diameter;  this  wire  is  magnetized  by 
the  free  pole  of  an  electro-magnet,  the  coil  of 
^vhich  magnet  is  subjected  to  electro-mag- 
netic waves  transmitted  through  the  natural 
medium;  by  natural  medium  is  meant  the 
ether  surrounding  the  eai'th,  which  Hertz 
demonstrated  to  be  a  natural  medium  subject 
to  electro-magnetic  influences,  and  it  is  here 
intended  to  include  all  the  various  means  by 
which  wireless  signaling  is  and  has  been  ac- 
complished. To  produce  these  electro-mag- 
netic waves,  each  object  photographed,  and 
emitting  sounds,  is  equipped  with  a  portable 
telephonic  w^ireless  transmitting  apparatus. 
By  this  it  is  meant  to  include  a  generator  of 
high  frequency  oscillations,  and  a  means  for 
inflecting  the  oscillations  with  variations 
due  to  sound  waves,  like  a  telephone  trans- 
mitter of  the  microphone  species.  It  is  pref- 
erable to  employ,  as  a  part  of  this  appa- 
ratus, a  vacuum  valve  adapted  for  transmit- 
ting high  frequency  oscillations ;  this  valve, 
in  addition  to  the  usual  hot  element  and 


cold  element,  preferably  has  a  third  element 
adapted  to  form  the  terminal  of  a  circuit 
and  influence  or  control  the  electrical  con- 
dition of  the  space  between  the  two  said  ele- 
ments; this  may  be  like  a  grid,  located  with-  60 
in  the  vacuum  between  the  hot  element  and 
the  cold  element ;  also  there  is  a  battery  hav- 
ing an  electro-motive'f  orce  of  about  one  hun- 
dred volts,  each  cell  is  of  diminutive  form 
and  light  weight,  of  the  Plante  or  Faure  65 
type,  and  fifty  such  cells,  arranged  in  series, 
should  supply  about  one  hundred  volts; 
these  cells  are  connected  between  the  hot  ele- 
ment and  the  cold  element;  the  telephone 
transmitter  is  included  in  or  associated  with  70 
the  radiating  circuit  and  supported  upon 
the  chest  of  the  object  or  individual.  There 
is  a  battery  for  heating  the  filament  in  the 
vacuum,  and  when  this  battery  is  adjusted 
to  produce  a  certain  degree  of  heat  and  the  75 
battery  and  the  circuit  connecting  the  hot 
and  cold  element  is  tuned  and  so  adjusted 
as  to  cause  the  valve  to  oscillate,  the  varia- 
tion of  voice  waves  or  sound  waves  due  to 
the  microphone  transmitter  will  inflect  the  80 
resulting  oscillatory  discharge,  and  as  these 
oscillations  are  radiated,  there  results  a  cor- 
responding wave  motion  in  the  ether,  as  well 
known.  The  recording  magnet  for  the  sound 
recorder  is  connected  in  circuit  with  a  85 
vacuum  detector  or  valve,  as  above  de- 
scribed, adjusted  for  the  reception  and  de- 
tection of  oscillations,  and  the  vah'e  is  as- 
sociated with  the  receiving  antenna.  The 
antenna  at  the  transmitting  station  or  ob-  90 
ject,  if  used,  is,  preferablj^,  in  the  form  of  a 
wire  of  practically  invisible  dimensions  and 
color,  and  projects  a  foot  or  two  above  the 
object.  The  lower  enil  of  this  antenna  ter- 
minates in  contacts  and  these  contacts  are  95 
adapted  to  engage  a  sheet-metal  floor  or  ca- 
pacity. These  contacts  are  preferably  placed 
in  the  soles  of  the  shoes  of  the  individual. 
The  picture  record  and  the  sound-record 
medium  or  wire  are  advanced  at  a  prede-  100 
termined  rate,  and  the  two  records  are  made 
simultaneously,  in  the  identical  correlation 
in  which  they  occur.  The  sound-record  me- 
dium or  wire  is  coiled  upon  a  spool  and  may 
be,  in  length,  coextensive  with  the  pictui-e  105 
film. 

In  the  ai'rangement  of  apparatus  for  re- 
cording the  sounds  due  to  the  several  dif- 
ferent objects  or  actors,  in  order  to  make  ef- 
fective use  of  Hertzian  oscillations,  a  re-  HO 
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ceiving  and  repeating  station  is  preferably 
located  from  one-quarter  to  one-half  wave 
length  from  the  transmitter,  that  is,  say, 
outside  the  inclosure  or  hall  and  from  1200 
e  to  2000  feet  distant  from  the  transmitters; 
the  transmitted  sound  variations  are  there 
received,  at  this  station,  by  a  valve  detector, 
such  as  has  been  described.  A  wire  circuit, 
preferably  a  complete  metallic  circuit,  is  ex- 

10  tended  back  to  the  point  where  the  sound 
record,  in  close  proximity  to  the  picture  rec- 
ord, is  to  be  made.  The  valve  detector  is 
preferably  connected  as  a  form  or  species 
of  repeater  or  relay  between  this  last-named 

15  circuit  and  the  radio  receiving  circuit.  This 
separated  station  is  used  so  as  to  provide,  for 
changes  in  position  and  movement  by  the 
moving  object,  the  extent  of  movement,  or- 
dinarily, of  the  object  being  but  a  small  part 

20  of  the  entire  distance  separating  the  object 
from  the  receiving  station.  If  this  provi- 
sion were  not  made,  re-tuning  or  re-adjust- 
ment of  the  apparatus  carried  by  the  object 
or  individual,  as  said  object  moves  about, 

25  would  be  necessary  at  frequent  intervals. 

The  accompanying  drawings  illustrate  the 
invention. 

Figure  1  shows  apparatus  employed  in  re- 
cording the  movemnt  and  vocalization  of 

SO  two  objects  or  individuals  on  a  stage.  Fig. 
2  shows,  in  dotted  outline  and  detail,  the 
transmitting  apparatus  carried  by  each  in- 
dividual. 

In  Fig.  1  the  movements  and  utterances  of 

35  two  objects  or  individuals,  15  and  16,  are 
shown  on  a  stage ;  this  stage  has  a  metal  or 
conducting  surface  or  floor,  17,  connected  to 
earth  as  shown  at  2.5.  Each  object,  15,  16, 
may  be  provided  with  a  wire  or  antenna,  18, 

40  projecting  slightly  above  the  head.  This  is 
formed  of  small-gage  wire  and  given  a  color 
which  will  not  photograph  effectively,  the 
object  being  to  avoid  its  representation  in 
the  picture;  the  antenna,  18,  is  connected  in 

45  the  circuit,  19,  containing  an  inductance,  32, 
utilized  as  the  secondary  of  an  induction 
coil  in  series  with  a  microphone  or  current- 
varying  telephone  transmitter,  20,  carried 
on  the  chest  of  the  individual,  so  that  chest 

50  vibrations  are  effective  to  control  the  tele- 
phonic transmission  by  transmitter  20.  The 
wire  19  is  bifurcated  and  continued  in  two 
divisions,  21  and  22,  to  contacts,  23  and  24, 
placed  in  the  bottom  of  the  shoe  of  the  indi- 

55  vidual,  so  as  to  make  contact  with  the  metal 
floor,  17.  In  addition  to  the  circuits  de- 
scribed, there  is  carried  by  the  individual  a 
vacuum  valve,  26,  having  a  hot  elementj  27, 
and  a  cold  element,  28,  with  an  intermectiate 

60  grid,  29 ;  the  hot  element  27  is  heated  by  a 
small  dry  battery,  35.  A  battery,  33,  of, 
say,  fifty  secondary  elements  of  small  size 
and  weight,  preferably  one  or  two  ounces 
per  cell,  is  connected  in  circuit  between  the 

65  cold  element  28  and  the  hot  element  27.    In 


■  this  circuit  is  an  inductance,  31,  employed  as 
the  primai-y  of  an  induction  coil,  and  induc- 
tively  associated   with   the   secondary,   32. 
The  third  or  grid  element,  29,  is  in  circuit 
with  six  cells  of  battery,  34,  connected  to  the  ^q 
hot  element,  and  including  an  inductance, 
30,  inductively  associated  with  the  coil,  31. 
The  inductance  30  is  adjustable  and,  when 
properly    adjusted,    the    local    circuits    de- 
scribed,  including   the    valve,   constitute    a  75 
generator    of    high-frequency    oscillations. 
On  the  stage,  I  have  shown  a  tripod  sup- 
porting a  camera,  with  a  crank  handle,  13; 
this  crank  13,  when  rotated  clockwise,  ad- 
vances the  transparent  film  of  sensitized  sur-  gQ 
face  upon  which  the  photograi^hic  record  is 
made,   as  is   well   known.     The   camera   is 
shown  at  12.    The  sound-record  medium  is 
a  tape  of  steel  or  a  steel  wire,  like  i^iano- 
string  wire,  shown  at  10.     A  supply  of  this  35 
wire  is  carried  on  a  spool  and  j)asses  around 
a  series  of  pulleys,  including  a  grooved  pul- 
ley, 14,  on  shaft  with  crank  13,  so  that  when 
the  film  is  advanced  by  turning  the  crank  13 
the  sound-record  medium  10   is  advanced  qq 
with  it  or  in  predetermined  relation,  as  may 
be  determined  by  varying  the  size  of  the 
pulley  on  the  shaft  of  crank  13.    A  magnet 
having  a  small  pole-piece  is  shown  at  11; 
this  is  in  the  corcuit  51,  52,  with  battery  50,  95 
terminating  in  the  hot  and  cold  elements  49 
and  56  of  a  vacuum  valve.     At  a  point  from 
one-quarter  to  one-half  wave  length  distant 
from  the  stage  17  there  is  erected  any  well- 
laiown   form   of  wireless   antenna,  40;   in-  ]^oo 
eluded  in  its  circuit  is  an  adjustable  con- 
denser, 41,  an  inductance,  42,  of  adjustable 
character,  and  a  ground  connection,  43.     In- 
ductance 42  is  employed  as  the  primary  of 
an  inductorium,  the  secondary  of  which,  in  io5 
inductance  form,  is  shown  at  44,  in  circuit 
with  a  battery,  45,  in  a  circuit  one  terminal 
of  which  is  connected  to  the  grid,  53;  the 
other  terminal  is  connected  to  the  hot  ele- 
ment 56  at  54,  55.     The  battery  for  heating  hq 
the  element  56  is  shown  at  46,  and  a  variable 
resistance,  47,  with  an  adjustable  contact, 
48,  provides  for  adjusting  the  heating  ca- 
pacity of  the  battery  and  the  heat  of  the 
filament  56.    It  is  to  be  noted  that  the  sounds  1x5 
emitted  by  the  objects  15  and  16  are  tele- 
phonically   transmitted,   by   means   of   the 
microphone-transmitter  20,   and  the  high- 
frequency  generator  carried  upon  the  per- 
son, as  shown  in  Fig.  2,  by  radio-signals  or  120 
Hertzian  waves,  to  the  antenna  40,  and  are 
repeated  back  to  the  valve  and  the  metallic 
circuit  61,  52,  to  the  sound-recording  mag- 
net 11,  where  the  sounds  are  recorded  on  the 
wire  10,  while  a  visible  record  is  photo-  125 
graphically    made    upon    the   'film    of    the 
camera  12  in  correlated  order. 

All  batteries  shown  in  connection  with  the 
vacuum  valves  are  to  be  adjustable  as  re- 
gards electro-motive  force.  130 
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It  is  intended  to  include  in  the  term 
"natural  medium"  used  in  the  claims,  the 
space  separating  the  transmitting  and  re- 
cording station  only  and  Hertzian  waves 
^  and  any  magnetic  or  electro-magnetic  waves, 
or  influence  of  an  intangible  nature,  operat- 
ing through  said  space,  and  where  wire  or 
material  of  a  conducting  nature  does  not 
form  a  complete  circuit. 
IQ      What  I  claim  is : 

1.  The  combination  of  a  photographic  re- 
corder, including  a  moving  record  medium, 
a  phonographic  record  medium  jnoving  with 
said  record  medium,  means  for  phonographi- 

25  cally  recording  sound  Avaves,  including  an 
electromagnet,  a  telephone  transmitter  lo- 
cated on  an  animate  moving  object,  and 
means  whereby  said  transmitter  controls  said 
electro-magnet,   including  the  natural  me- 

20  dium  in  the  space  separating  the  transmit- 
ting and  recording  points,  and  circuit  con- 
nections for  said  magnet. 

2.  The  combination,  in  a  correlated  photo- 
graphic and  phonographic  recorder,  of  two 

25  characteristic  record  mediums  •  moving  in 
predetermined  relation,  a  recording  magnet 
for  the  phonographic  recorder,  forming  part 
of  a  wireless  receiving  apparatus,  and  a 
wireless  transmitting   apparatus  controlled 

SQ  by  and  moving  with  the  moving  object 
photographed. 

3.  The  combination,  in  a  correlated  pho- 
tographic and  phonographic  recorder,  of 
two  characteristic  record  mediums  moving 

35  in  predetermined  relation,  a  recording  mag- 
net for  the  phonographic  recorder,  form- 
ing part  of  a  wireless  receiving  apparatus, 
and  a  series  of  independent,  wireless  sound- 
wave  transmitting   devices,   carried   by   a 

40  series  of  independently  moving  objects,  re- 
spectively. 

4.  Apparatus  for  recording  photographi- 
cally and  phonographically  correlated  opti- 
cal and  audible  effects,  due  to  a  moving  ob- 

45  ject,  consisting  of  the  combination  of  a  mov- 
ing photographic  record  medium,  a  lens 
therefor,  a  moving  phonographic  reciord! 
medium,  means  for  advancing  said  mediums 
in  predetermined  relation,  means  for  record- 

50  ing  sounds,  including  an  electro-magnet,  a 
telephone  transmitter  carried  by  the  moving 
object  photographed,  and  means  whereby 
said  transmitter  controls  said  magnet 
through  the  natural  medium  in  the  space 

55  separating  the  transmitting  and  recording 
points  or  stations. 

5.  In  apparatus  for  recording  correlated, 
optical  and  audible  effects  due  to  a  plurality 
of  independently  moving  objects,  the  com- 

60  bination  of  a  moving-picture  record  me- 
dium, a  lens  therefor,  a  moving  sound- 
record  medium,  a  recording  magnet  there- 
for, means  for  moving  said  record  mediums 
in  predetermined  relation,  a  plurality  of  in- 

65  dependent  telephone  transmitters,  one  car- 


ried by  each  moving  object  photographed, 
and  means  including  the  natural  medium  in 
the  space  separating  the  transmitting  and 
recording  points  or  stations  whereby  said 
transmitters  jointly  and  severally  control  7q 
said  magnet. 

6.  In  apparatus  for  recording  correlated 
light  and  sound  effects  due  to  a  moving  ob- 
ject, the  combination   of   record   mediums, 
one  for  each  species  of  record,  means  for  75 
advancing  said   record  mediums,   a   photo- 
graphic  recording   apparatus,   a   soUnd-re- 
cording  device,  a  sound-transmitting  appa- 
ratus    carried     by     the     object     operating 
through  the  natural  medium  in  the  space  33 
separating  the  transmitting  and  recording 
points  or  stations,  a  repeater  located  at  a 
station  at  least  one-quarter  wave  length  dis- 
tant   from    said    recording    device,    and    a 
local  circuit  containing  a  sound-recording  85 
magnet  located  at  the  recording  device. 

7.  In  recording  apparatus  for  correlated 
light  and  sound  effects,  the  combination  of 
a  photographic  record  medium,  a  sound 
record  medium,  means  for  advancing  both  90 
records,  a  magnet  for  recording  sound 
waves,  a  wireless  telephone  transmitting 
apparatus  carried  by  an  animate,  moving 
object,  a  wireless  receiving  device  at  a  sepa- 
rated point  and  means  whereby  said  trans-  95 
mitter  controls  said  magnet. 

8.  In  a  recording  apparatus  for  correlated 
light  and  sound  effects,  the  combination  of  a 
photographic  record  medium,  a  sound  rec- 
ord medium,  means  for  advancing  both  100 
record  mediums,  means  for  recording  sound 
waves,  wireless  telephone  transmitting  appa- 
ratus carried  by  an  animate,  moving  object, 
and  a  wireless  receiving  device  to  control  the 
sound  recording  means.  105 

9.  The  combination  of  photographic  re- 
cording apparatus,  including  a  moving  pic- 
ture record  medium,  a  moving,  independent 
sound  record  medium,  means  for  advancing 
said  mediums  in  predetermined  relation  and  no 
a  sound  I'ecording  device,  with  wireless  tele- 
phonic transmitting  apparatus  carried  by  an 
animate,  moving  object,  the  movements  and 
sounds  due  to  which  object  are  to  be  re- 
corded. 115 

10.  The  combination  of  a  record  medium 
for  light  effects,  a  record  medium  for  sound 
effects,  means  for  recording  upon  said  me- 
diums, simultaneously,  light  and  sound  ef- 
fects due  to  a  moving,  animate  object,  a  120 
wireless  detector  adapted  to  control  the 
sound  record  and  a  wireless  sound-transmit- 
ting apparatus  carried  by  said  object. 

11.  The  combination,  with  recording  ap- 
paratus for  correlated  light  and  sound  vari-  125 
ations,  of  wireless  sound-transmitting  appa- 
ratus carried  by  an  animate,  moving  object 
and  a  wireless  '^letector  adapted  to  control 
the  sound-recording  apparatus. 

12.  In  recording  apparatus  for  correlated  130 
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light  and  sound  effects,  the  combination  of  a 
moving,  photographic  recording  apparatus, 
a  moving  sound  recording  apparatus,  means 
for  advancing  both  record  mediums  in  pre- 
5  determined  relation,  wireless  telephonic 
transmitting  apparatus  carried  by  an  ani- 
mate, moving  object,  the  movements  and 
sounds  due  to  which  are  to  be  recorded,  a 
wireless  receiving  device  at  a  separated 
10  point,  and  means  whereby  said  transmitting 


apparatus  controls  said  receiving  device 
and  said  receiving  device  controls  said  sound 
recording  apparatus. 

In  testimony  whereof  I  have  signed  my 
name  in  the  presence  of  two  subscribing  wit- 
nesses 

WILLIAM  BALDWIN  VANSIZE. 
Witnesses : 

John  C.  Sanders, 
J.  Andrew  White. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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Application  filed  March  30, 1916.     Serial  No.  87,712. 


To  all  whom,  it  may  concern: 

Be  it  known  that  I,  Phillip  Majorana,  a 
subject  of  the  Bang  of  Italy,  and  residing  at 
Louisville,  county  of  Jefferson,  and  State  of 
5  Kentucky,  have  invented  certain  new  and 
useful  Improvements  in  Graphophones,  of 
which  the  following  is  a  specification. 

This  invention  relates  to  an  instrument 
for  reproducing  sounds  through  the  medium 

10  of  a  record  impressed  on  a  tape  or  ribbon. 
Sound  reproducing  machines  now  in  gen- 
eral use,  utilizing  cylinder,  or  disk  records, 
can  play  but  a  limited  time,  two  to  four 
minutes,  their  bulk  prohibiting  the  use  of 

15  larger  records. 

An  object  of  this  invention  is  to  provide 
an  instrument,  and  a  record  therefor,  which 
will  play  for  an  extended  period  of  time. 
Another  object  is  the  provision  of  an  in- 

20  strument  having  a  resonance  chamber  under- 
lying the  record  at  the  point  where  the  re- 
producing stylus  contacts  with  the  record. 

A  further  object  is  the  provision  of  a 
record  bearing  medium  comprising  a  rec- 

25  tilinear  strip  having  a  plurality  of  records 
indented  on  each  side  thereof. 

With  the  foregoing  and  other  objects  in 
view,  which  will  appear  as  the  description 
progresses,    the   invention   consists   of   the 

30  novel  construction  and  arrangement  of  parts 
set  forth,  and  illustrated  in  the  accompany- 
ing drawings  which  form  a  part  of  this 
specification,  wherein  is  set  forth  an  embodi- 
ment of  the  invention,  but  it  is  to  be  under- 

35  stood  that  such  changes,  modifications  and 

variations  may  be  resorted  to  as  come  within 

the  scope  of  the  claims  appended  hereunto. 

Referring  to  the  drawing,  wherein  similar 

reference  characters  designate  like  parts  in 

40  the  several  views.  Figure  1,  is  a  front  eleva- 
tion of  an  embodiment  of  the  invention: 
Fig.  2,  a  plan :  Figs.  3,  and  4  are  respectively, 
end  views:  Fig.  5,  a  central  longitudinal 
section  of  the  resonance  box :  Fig.  6,  a  trans- 

46  verse  section  of  the  resonance  box:  Fig.  7, 

a  longitudinal  central  section  of  the  spindle 

and  associated  bearing :  Fig.  8,  a  perspective 

view  of  the  record  ribbon. 

Referring  now  more  in  detail  to  the  draw- 

50  ings,  the  reference  character  — 1 —  desig- 
nates a  cabinet,  which  may  be  of  any  desired 
design,  or  construction.    Upon  the  cabinet  a 


tone  arm  — 2 —  is  erected  which  carries  a 
sound  box  —3^.  The  sound  box  is  connect- 
ed with  the  tone  arm  by  means  of  a  sliding  55 
sleeve  — 4 —  which  may  be  moved  in  and 
out,  to  adjust  the  sound  box  in  different 
positions,  it  being  maintained  in  adjusted 
position  by  means  of  a  pin  — 5 — ;  on  the 
sleeve,  which  engages  in  notches  — 6 —  on  60 
the  tone  arm.  A  resonator  — 7 —  is  erected 
on  and  extended  laterally  from  the  top  of  a 
vertical  hollow  column  — 8 —  which  is  erect- 
ed on  the  cabinet  in  proximity  to  the  tone 
arm,  and  in  such  relation  thereto  that  the  65 
needle  — 9 —  of  the  sound  box  will  rest  on 
the  resonator.  The  resonator  is  preferably 
a  skeleton  frame  — 10 — ■,  secured  to  and  in 
communication  with  the  interior  of  the  col- 
umn 8,  and  is  covered  with  a  suitable  mem-  70 
brane,  or  skin  — 11 — •.  As  illustrated,  the 
resonator  is  rectangular  in  cross  section  and 
inclined  on  its  longitudinal  axis  at  a  suitable 
angle  to  the  horizontal.  Shafts  — 12  and 
13—  are  suitably  journaled  in  a  frame  com-  75 
prising  front  and  back  plates  —15  and  16 — . 
Rotative  movement  is  imparted  to  one  of  the 
shafts  as  13,  by  any  suitable  means,  such  as 
a  belt  -—17 —  which  leads  to  a  suitable  source 
of  motive  power,  usually  a  spring  or  electric  80 
motor  located  in  the  cabinet.  A  suitable 
friction  device,  such  as  a  spring  — 18 — ,  bears 
on  the  other  shaft  12  and  serves  to  steady 
the  movement  thereof.  The  shafts  12  and 
13  extend  forward  a  suitable  distance  from  85 
the  frame  and  are  provided  on  the  ends 
thereof,  with  suitable  coupling  devices,  such 
as  sockets  ^19 —  which  have  bayonet  slots 
— 20 — ,  for  the  reception  of  spindles  — -21 — . 
The  spindles  are  adapted  to  fit  in  the  sockets  90 
19,  and  are  provided  at  each  end  with  a 
radial  pin  — 22 —  adapted  to  be  engaged  in 
the  slots  20.  The  spindles  are  also  provided 
with  axial  depressions  — 23 — ,  in  each  end 
for  the  reception  of  a  pivot  bearing,  to  be  95 
hereinafter  described.  The  spindles  are  also 
provided,  intermediate  their  length,  with 
suitable  means,  such  as  a  pin  — 24—,  for  the 
attachment  thei'eto  of  a  band,  ribbon  or  tape 
— 25 —  of  suitable  material,  such  as  celluloid,  100 
by  means  such  as  a  tab,  — 26 — ,  secured  to 
each  end  of  the  band  and  having  an  eye 
— 27 —  adapted  to  be  engaged  over  the  pin 
24.     The  band  has  impressed,  or  indented, 
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on  either  or  both  surfaces,  a  plurality  of 
parallel,  longitudinal  record  gi-ooves  — 28 — . 
Normally  a  record  band  is  wound  about  a 
spindle  (see  Fig.  8)  and  is  handled,  trans- 
5  ported  and  stored  in  that  shape.  In  opera- 
tion a  record  roll  would  be  connected  with 
the  primary,  or  free  shaft,  as  12,  by  insert- 
ing an  end  of  the  projecting  spindle  in  the 
socket  19,  and  giving  it  a  slight  turn  to  en- 

10  gage  the  pin  22  in  the  slot  20.  A  portion  of 
the  band  is  then  drawn  off,  passed  about  the 
resonator,  resting  thereon  between  guides 
— 29 — ,  under  a  guide  roll  — 30 — ■  and  the 
end  tab  attached  to  a  spindle  which  has  been 

15  inserted  in  the  socket  of  the  accumulator 
shaft  13.  The  sound  box  3  is  then  adjusted, 
by  sliding  it  in  or  out  of  the  tone  arm  2,  to 
adjust  the  needle  9,  in  the  desired  record 
groove.     Compartments,  or  magazines  — 31, 

20  and  32 —  are  positioned  respectively  in  front 
of  the  shafts  12  and  13  to  accommodate  the 
record  roll.  As  illustrated  these  magazines 
comprise  rear  vertical  members,  or  bars 
— 33 — ,  with  upper  and  lower  lateral  arms 

25  — 34 —  and  — 35 —  extending  forward  there- 
from a  distance  substantially  the  same  as  the 
width  of  the  record  roll.  To  one  of  these 
arms,  as  35,  a  gate  — 36 —  is  hingedly  con- 
nected and  is  adapted  to  be  engaged  with, 

30  and  held  in  closed  position,  by  a  latch  — 37 — , 
on  the  other  arm.  Intermediate  the  length 
of  each  gate,  is  a  pivot  — 38 — ,  which  is  posi- 
tioned in  a  depression  — 39 — ,  co-axially 
with  the  respective  shafts.    This  pivot  38  is 

35  adapted  to  engage  the  bearings  23  in  the 
outer  ends  of  the  spindles.  It  is  obvious  that 
the  bars  33,  arms  34  and  35,  and  gates  36 
may  be  developed,  or  extended,  to  completely 
inclose  the  record  roll.    When  a  record  has 

40  been  played,  the  record  band  accumulated  on 
a  roll  in  the  receiving  chamber,  may  be  re- 
moved and  placed  in  a  suitable  repository, 
or  it  may  be  placed  on  the  primary  shaft  and 
connected    up    as   previously    described,    in 

45  order  to  play  a  record  o'n  the  opposite  sur- 
face. The  records  run  in  opposite  directions 
on  each  side,  thus  avoiding  the  necessity  of 
rewinding  a  roll  before  it  can  be  used  again. 
Having  thus   described  my  invention  so 

50  that  anyone  skilled  in  the  art  pertaining 
thereto  may  make  and  use  the  same,  I  claim : 

1.  In  apparatus  of  the  character  de- 
scribed, a  frame,  a  shaft  mounted  in  and 
extending  therefrom  and  provided  with  a 

55  socket  in  the  extended  end  thereof,  having 
a  bayonet  slot,  a  spindle  adapted  to  fit  in 
said  socket,  radial  pins  on  the  spindle 
adapted  to  be  engaged  in  said  slots,  and  a 
gate  provided   Avith   a  bearing  adapted  to 

60  receive  the  outer  end  of  the  spindle. 

2.  In  a  device  of  the  character  described, 
a  frame,  a  shaft  rotatably  mounted  in  and 
extended  from  said  frame,  said  shaft  pro- 


vided with  a  socket  on  its  extended  end,  a 
i-eceptacle  positioned  before  said  frame  and  65 
having  an  aperture  in  alinement  with  the 
shaft,  a  spindle  adapted  to  be  projected 
through  said  aperture  and  engaged  in  said 
socket,  and  a  closure  for  said  receptacle 
provided  with  a  bearing  adapted  to  receive  70 
the  free  end  of  said  spindle. 

3.  In  a  device  of  the  character  described, 
a  frame,  a  shaft  rotatably  mounted  therein 
arid  extending  therefrom,  said  shaft  pro- 
vided on  its  extended  end  with  a  socket  75 
having  a  bayonet  slot,  a  receptacle  posi- 
tioned before  said  frame  and  having  an 
aperture  in  its  rear  wall  in  alinement  with 
the  shaft,  a  reversible  spindle  adapted  to  be 
projected  through  said  aperture  and  en-  80 
tered  in  said  socket,  a  radial  pin  near  each 
end  of  said  spindle  adapted  to  be  engaged 

in  said  bayonet  slot,  a  closure  for  said 
receptacle  provided  with  a  bearing  adapted 
to  receive  the  free  end  of  the  spindle.  85 

4.  In  a  device  of  the  character  described, 
a  frame,  a  shaft  rotatably  mounted  therein 
and  extending  therefrom,  said  shaft  pro- 
vided on  its  extended  end  with  a  socket 
having  a  bayonet  slot,  a  receptacle  posi-  90 
tioned  before  said  frame  and  having  an 
aperture  in  its  rear  Avail  in  alinement  with 
said  shaft,  a  reversible  spindle  adapted  to 

be  projected  through  said  aperture  and  en- 
tered in  said  socket,  said  spindle  having  a  95 
bearing  in  each  end  thereof,  a  radial  pin 
near  each  end  of  the  spindle  adapted  to  be 
engaged  in  said  bayonet  slot,  a  closure  for 
said  receptacle  having  a  recess  adapted  to 
receive  the  free  end  of  the  spindle  and  a  100 
pivot  bearing  in  said  recess  adapted  to  en- 
ter the  bearing  in  the  end  of  the  spindle. 

5.  In  a  device  of  the  character  described, 
a  frame,  a  pair  of  shafts  rotatably  mounted 
therein  and  extending  therefrom,  each  of  105 
said  shafts  being  provided  on  its  extended 
end  Avith  a  socket  having  a  bayonet  slot, 
means  for  rotating  one  of  said  shafts,  a  re- 
ceptacle positioned  before  said  frame  and 
having  apertures  in  its  rear  Avail  in  aline-  110 
ment  Avith  said  shafts,  reversible  spindles 
adapted  to  be  projected  through  said  aper- 
tures and  entered  in  said  sockets,  a  radial 
pin  near  each  end  of  said  spindles  adapted 

to  be  engaged  in  said  bayonet  slots,  clo-  116 
sures    for    said    receptacle    provided    with 
bearings  adapted  to  receive  the  free  ends 
of  the  spindles. 

6.  In  a  deAdce  of  the  character  described 

a  frame,  a  pair  of  shafts  rotatably  mounted  120 
therein  and  extending  therefrom,  each  of 
said  shafts  provided  on  its  extended  end 
Avith  a  socket  having  a  bayonet  slot,  a  re- 
ceptacle positioned  before  said  frame  and 
having  apertures  in  its  rear  wall  in  aline-  125 
ment  with  said  shafts,  revei'sible  spindles 
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adapted  to  be  projected  through  said  aper- 
tures and  entered  in  said  sockets,  said 
spindles  each  having  a  bearing  in  each  end 
thereof,  said  pins  being  adapted  to  be  en- 
gaged in  the  bayonet  slots,  a  closure  for 
said  receptacle  having  recesses  adapted  to 
receive  the  free  ends  of  the  spindles,  a  pivot 


bearing  in  each  recess  adapted  to  enter 
the  bearing  in  the  end  of  the  spindles,  and 
means  for  rotating  one  of  the  shafts. 

PHILLIP  MAJOEANA. 
Witnesses : 

S.  Denxjnzio, 
Phil  Pinto. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington.  S.  C." 


n 


fALKIITG-MACHOrS, 

#1.219,753 .-»»— Josepli  B.   Marshall, 

Patent ed-March  EOth,  1917 
Filed-February  8tli,   1916. 


J.  B.  MARSHALL. 
TALKING  MACHINE. 

APPLICATION    FILED    FEB.  8,   1916. 


1,219,753. 


Patented  Mar.  20, 1917. 


JZt^.l. 


TrvvenZor 


CO,.  PHO-m-\xrHe> 


UNITED  STATES  PATENT  OFEICE. 


JOSEPH  B.  MAKSHAIili,  OF  BRIDGEPORT,  CONNECTICUT,  ASSIGNOR  TO  REX  TALKING 
MACHINE  CORPORATION,  OP  WILMINGTON,  DELAWARE,  A  CORPORATION  OF  VIR- 
GINIA. 

TALKING-MACHINE. 


1,319,753. 


Specification  of  letters  Patent.         Patented  Mar.  30,  1917. 

Application  filed  Febiuaiy  8, 1916.     Serial  No.  76,928. 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  Joseph  B.  Marsiialt., 
a  citizen  of  the  United  States,  residing  in 
the  city  of  Bridgeport,  in  the  county  of 
5  Fairfield  and  State  of  Connecticut,  have  in- 
vented certain  Improvements  in  Talking- 
Machines,  of  which  the  following  is  a  speci- 
fication. 

This  improvement  in  talking  machines  re- 

10  lates  more  particularl}'^  to  the  means  for 
supporting  and  connecting  the  tone  arm  so 
as  to  secure  the  desired  limited  lateral  and 
vertical  oscillatory  movement  thereof  in  a 
simple,  convenient  and  efficient  manner. 

15  In  the  accompanying  drawings,  Figure  1 
is  a  broken  sectional  side  elevation  of -a  part 
of  a  talking  machine  embodying  my  im- 
proA^ements;  Fig.  2  is  a  sectional  side  view 
taken  on  the  line  2—2  of  Fig.  1 ;_  Fig.  3  is 

20  an  irregular  vertical  sectional  view  taken 
through  the  parts  shown  in  Fig.  2 ;  Fig.  4  is 
a  bottom  plan  view  of  the  parts  of  my  im- 
provement directly  connected  with  the  tone 
arm,  and  Fig.  5  is  a  top  plan  view  of  the 

25  tone  arm  supporting  device  to  be  fixed  on 
•  the  deck  of  the  machine. 

My  improvements,  as  illustrated  in  the 
drawings,  are  embodied  in  a  talking  ma- 
chine comprising  a  case  1,  containing  the 

30  deck  2,  the  horn  3,.  and  the  turn-table  4,  of 
usual  character. 

A  tubular  supporting  device  5  is  provided 
with  the  base  flange  o'^,  which  is  fixed  to  the 
deck  by  screws  S**  and  contains  the  sound 

35  passage  5",  which  registers  with  the  mouth 
3^  of  the  horn,  the  support  containing  the 
cross-piece  5'^  which  is  provided  with  the 
vertical  bearing  5®. 

The  tone  ai'm  6,  having  the  sound  box  7 

40  and  stylus  mechanism  8  connected  with  its 
forward  end,  is  provided  with  a  ring  or 
collar  ^^  which  is  fixed  on  the  extremity  of 
the  downward  extending  elbow  6"  at  the 
rear  end  of  the  tone  arm,  and  this  collar  or 

45  ring  is  disposed  concentrically  within  a 
ring  or  collar  9,  which  is  disposed  within 
the  tubular  support  5 ;  a  pin  10  extending 
through  the  parts  6*,  6^,  and  9,  whereby  the 


tone  arm  is  pivotally  supported'  so  that  it 
can  oscillate  in  a  vertical  plane.  50 

The  ring  9  is  provided  with  a  bottom 
cross  piece  or  bar  9^  which  extends  in  the 
general  direction  of  the  tone  arm,  with  a 
bearing  9''  which  is  adapted  to  rest  on  the 
toj)  of  the  bearing  5®,  and  with  a  vertical  55 
spindle  9"  which  slips  through  and  revolves 
in  the  bearing  5". 

The  part  9  has  a  downwardly  extending 
stud  9'^  which  is  fixed  to  the  part  9^  and 
adapted  to  make  contact,  at  the  extremities  60 
of    its    oscillatory^     movement,    with     the 
j)art  5'^. 

The  horizontal  movement  of  the  tone  arm 
is  therefore  limited  by  the  engagement  of 
the  stud  9'^  with  the  cross-bar  5'^  at  each  65 
extremity  of  the  arc  of  oscillation,  and  the 
vertical  movement  of  the  tone  arm  is 
limited  to  a  definite  arc  by  the  contact  of 
the  part  6=^  with  the  part  9''. 

Having  described  my  invention,  I  claim:  70 

1.  In  a  talking  machine,  the  combina- 
tion of  a  hollow  support  provided  with  a 
cross  piece,  a  ring  adapted  to  turn  on  said 
cross  piece  about  a  vertical  axis,  a  projec- 
tion on  said  ring  adapted  for  engaging  said  75 
cross  piece  to  limit  the  movement  of  said 
ring,  and  a  tone  arm  connected  to  said  ring 

so  as  to  oscillate  on  a  horizontal  axis,  said 
ring  and  tone  arm  having  means  for  limit- 
ing the  oscillatory  movement  of  the  latter.  80 

2.  In  a  talking  machine,  the  combina- 
tion with  the  machine  deck  and  horn,  of  a 
hollow  member  fixed  on  said  deck  in  com- 
munication with  said  horn,  said  member 
containing  a  cross  piece,  provided  with  a  85 
vertical  bearing,  a  ring  adapted  to  oscillate 
about  a  vertical  axis  within  said  member, 
said  ring  containing  a  cross  piece  provided 
with  a  vertical  bearing  coacting  with  said 
cross  piece  and  bearing  first  named,  and  a  90 
tone  arm  having  an  end  thereof  journaled 
within  said  ring  on  a  horizontal  axis. 

3.  In   a   talking   machine,   the   combina- 
tion with  a  machine  deck  and  horn,  of  a 
vertically  disposed  hollow  member  fixed  to  95 
said  deck  in  communication  with  said  horn, 
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said  member  containing  a  cross  piece  pro- 
vided with  a  vertical  spindle  bearing,  a 
ring  joiirnaled  within  said  member  on  said 
cross  piece,  said  ring  having  a  cross  piece 
6  and  a  spindle  thereon  journaled  in  said 
bearing,  a  stud  on  said  ring  and  adapted 
for  engaging  said  cross  piece  first  named 


to  limit  the  oscillatory  movement  of  said 
ring,  and  a  tone  arm  having  an  end  there- 
of journaled  in  said  ring  on  the  horizontal  lo 
bearing  means. 

In   testimony   whereof,   I   have  hereunto 
set  my  name  this  27  day  of  January,  1916. 
J.  B.  MAESHALL. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents. 

Washington,  D.  C." 


/      f 


ATTACHMMT  FOR  PHONOGRAPHIC 
REPRODUCERS, 

#1  219  934 ■ — Ednrand  Sollmer, 

Patent ed-March  20tli.  1917. 
Filed-June  30th,   1915. 


E.  GOLLMER. 
ATTACHMENT  FOR  PHONOGRAPHIC  REPRODUCERS. 

APPLICATION    FILED  JUNE  30,   1915. 


1,219,934. 


Patented  Mar.  20, 1917. 


Wttti 


0 


GoUmer. 


^tvoei-vtot. 


^/W^, 


UNITED  STATES  PATENT  OFFICE. 


EDMUND  GOLLMER,  OE  NEW  ULM,  TEXAS. 
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Specification  of  Letters  Patent.         Patented  Mar.  30,  1917. 

Application  filed  June  30, 1915.     Serial  No.  37,301. 


To  all  whoTTh  it  may  concern: 

Be  it  known  that  I,  Edmund  Gollmek,  a 
citizen  of  the  United  States,  residing  at  New 
Ulm,  in  the  county  of  Austin  and  State  of 
5  Texas,  have  invented  certain  new  and  useful 
Improvements  in  Attachments  ,for  Phono- 
graphic Eeproducers;  and  I  do  hereby  de- 
clare the  following  to  be  a  full,  clear,  and 
exact  description  of  the  invention,  such  as 

10  will  enable  others  skilled  in  the  art  to  which 
it  appertains  to  make  and  use  the  same. 

This  invention  relates  to  new  and  useful 
improvements  in  attachments  for  phono- 
graphic reproducers  and  the  principal  ob- 

15  ject  of  the  invention  is  to  provide  a  damper 
adapted  to  be  applied  to  reproducers  to  elimi- 
nate the  crackling  and  grinding  noises  usu- 
ally accompanying  the  use  of  such  instru- 
ments. 

20      Another  object  of  the  invention  is  to  pro- 
vide a  device  which  will  effectively  bring  out 
the  tones  accurately  and  clearly  and  which 
will  eliminate  other  disturbing  noises. 
A  further  object  of  the  invention  is  to 

25  provide  an  attachment  Avhich  may  be  made 
of  cork,  felt  or  other  soft  resilient  material 
which  will  effectively  take  up  the  undesir- 
able vibrations  of  the  diaphragm. 
With  these  and  other  objects  in  view,  the 

30  invention  consists  in  the  novel  combination 

and   arrangement   of  parts  which   will  be 

fully  set  forth  in  the  following  specification 

and  accompanying  drawings,  in  which : — 

Figure  1  is  a  side  view  in  elevation  of  a 

35  reproducer  showing  this  improved  device  ap- 
plied thereto. 

Fig.  2  is  a  vertical  sectional  view  through 
the  reproducer  on  line  2 — 2  of  Fig.  1  show- 
ing the  diaphragm  in  elevation   and   also 

40  showing  the  stylus  bar  in  elevation,  and 

Fig.  3  is  a  perspective  view  of  the  attach- 
ment. 

Eef  erring  now  to  the  drawings  by  charac- 
ters of  reference,  the  numeral  1  designates 

45  as  an  entirety  the  housing  of  the  reproducer 
in  which  is  mounted  the  diaphragm  2,  The 
usual  stylus  bar  3  is  secured  to  the  dia- 
phragm centrally  in  the  ordinary  manner 
and   extends   downwardly   to   the    plate    4 

50  mounted  to  rock  on  the  bearing  5.  The 
usual  stylus  retainer  6  is  provided  in  which 
the  needle  or  stylus  7  is  secured  by  means  of 
the  thumb  screw  8. 

The  attachment  best  illustrated  in  Fig.  3 

^^  is  designated  generally  by  the  numeral  9  and 
this  attachment  9   comprises   a  cylindrical 


body  10  of  a  relatively  soft  resilient  material 
such  as  rubber,  cork,  felt  or  the  like,  which 
is  formed  with  the  transversely  extending 
groove  11  in  which  the  stylus  bar  rests.  60 

It  Avill  be  apparent  from  the  foregoing 
that  in  use  the  attachment  is  slipped  beneath 
the  stylus  bar  as  illustrated  in  Figs.  1  and  2 
and  in  this  position  it  will  be  evident  that 
the  stylus  bar  will  rest  in  the  groove  11  here-  65 
inbef ore  referred  to.  The  flat  under  face  of 
the  cylindrical  body  will  engage  the  dia- 
phragm 2  and  serve  to  deaden  the  undesir- 
able noises,  thereby  eliminating  much  of  the 
crackling  and  grating  sounds  usually  ac-  70 
companying  the  use  of  talking  machines  and 
phonographs. 

"Wliile  in  the  foregoing  there  has  been 
shown  and  described  the  preferred  embodi- 
ment of  this  invention,  it  is  to  be  understood  75 
that  such  changes  may  be  made  in  the  com- 
bination and  arrangement  of  parts  as  will 
fall  within  the  spirit  and  scope  of  the  ap- 
pended claims. 

What  is  claimed  is :—  80 

1.  An  attachment  for  reproducers  com- 
prising a  cylindrical  body  of  resilient  soft 
material  adapted  to  be  positioned  between 
the  stylus  arm  and  diaphragm  to  eliminate 
undesirable  sounds.  85 

2.  In  combination  with  a  reproducer  in- 
cluding a  body  and  a  diaphragm  mounted 
within  the  body,  and  a  stylus  arm  connected 
to  the  diaphragm,  of  a  cylindrical  pad  of 
soft  resilient  material  positioned  beneath  the  90 
stylus  arm  and  bearing  on  the  diaphragm  to 
eliminate  undesirable  sounds. 

3.  An  attachment  for  reproducers  includ- 
ing the  combination  Avith  a  reproducer  hav- 
ing a  stylus  arm  attached  thereto,  the  said  95 
arm  enlarging  toward  the  end  opposite  that 
attached  to  the  diaphragm,  of  a  pad  of  a 
soft  resilient  material  positioned  between 
the  stylus  arm  and  diaphragm  and  arranged 

so  that  the  same  may  be  adjusted  along  the  100 
stylus  arm  to  vary  the  pressure  on  the  dia- 
phragm. 

4.  The  combination  with  a  reproducer 
having  a  diaphragm,  a  stylus  arm  attached 
centrally  to  the  diaphragm,  a  needle  holder  1*^5 
at  the  end  of  the  stylus  arm  opposite  that 
which  is  connected  to  the  diaphragm,  the 
same  arm  being  enlarged  toward  the  needle 
holder,  of  a  circular  pad  of  a  soft  resilient 
material  having  a  groove  extending  trans-  ^^^ 
versely  through  one  face  thereof,  said  pad 
being  adapted  to  be  positioned  between  the 
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stylus  arm  and  the  diaphragm  with  the 
stylus  arm  lying  in  the  groove  to  prevent 
lateral  movement  of  the  pad  with  relation  to 
the  stylus  arm. 

5.  The  combination  with  a  reproducer 
having  a  diaphragm,  a  stylus  arm  attached 
centrally  to  the  diaphragm,  a  needle  holder 
at  the  end  of  the  stylus  arm  opposite  that 
which  is  connected  to  the  diaphragm,  the 
same  arm  being  enlarged  toward  the  needle 
holder,  of  a  circular  pad  of  a  soft  resilient 
material  having  a  groove  extending  trans- 
versely through  one  face  thereof,  said  pad 


being  adapted  to  be  positioned  between  the 
stylus  arm  and  the  diaphagm  with  the  stylus 
arm  lying  in  the  groove  to  prevent  lateral 
movement  of  the  pad  with  relation  to  the 
stylus  arm,  said  pad  being  adapted  to  be  ad- 
justed longitudinally  of  the  stylus  arm  to 
vary  its  pressure  against  the  diaphragm. 

In  testimony  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

EDMUND  GOLLMEE. 

Witnesses : 

RoBEKT   VoiGT, 

L.  R.  Fink. 
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Application  filed  December  31, 1915.     Serial  No.  69,529. 


To  all  whom  it  may  concern: 

Be  it  ]<:n<swn  that  I.  Cixtlia  D.  McVat,  a 

citizen  of  the  United  States,  residing  in  the 

city  and  county  of  Phihidelphia,  State  of 

5   Pennsylvania,  have  invented  a  new  and  use- 

'ful  Phonographic-Disk-Eecord  Cabinet,   of 

which  the  following  is  a  specification. 

In  cabinets  for  the  reception  of  flat  disk 
records,  it  has  heretofore  been  proposed  to 

10  arrange  such  disk  records  on  their  edges  in 
rows  and  to  provide  various  forms  of  eject- 
ing devices  for  i^ropelling  the  records  from 
the  cabinet. 

It  has  been,  however,  found  in  practice 

15  that  the  records,  particularly  of  the  Victor 
and  Columbia  types,  are  sometimes  liable  to 
warp  or  change  their  shape  somewhat  if 
allowed  to  stand  on  their  edges  for  any 
length  of  time,  unless  some  special  provision 

20  is  made  to  prevent  this,  and  my  present  in- 
vention consists  of  a  novel  construction  of 
disk  record  cabinet  provided  with  a  series 
of  horizontal  partitions,  whereb}^  horizontal 
compartments  are  formed  in  which  the  rec- 

26  ords  are  at  all  times  supported  flat  upon 
their  sides  in  a  lateral  or  horizontal  plane, 
each  compartment  being  provided  with  an 
individual  ejector  of  sirnple  construction, 
which  is  i^ivotally  supported,  preferably  in 

30  proximity  to  the  horizontal  compartments, 
one  ejector  lever  being  provided  for  each 
record  or  for  each  compartment,  whereby  a 
slight  oscillation  of  said  ejector  lever  by 
the  pressure  of  the  thumb  or  finger  on  the 

35  portion  thereof  protruding  from  the  casing 
will  serve  to  propel  the  record  horizontally 
from  the  cabinet,  so  that  they  can  be  grasped 
by  the  fingers  of  the  user  and  withdrawn 
therefrom. 

40  Another  advantage  of  my  construction  is 
that  a  single  standard  type  of  cabinet  of 
my  invention  is  applicable  for  the  reception 
of  records,  and,  the  same  type  of  cabinet 
can  be  employed  for  ten-inch  as  well   as 

45  twelve-inch  records,  so  that  it  is  necessary 
to  employ  only  a  single  standard  size  of 
cabinet  for  the  reception  of  any  or  all  rec- 
ords. 

In  certain  cabinets  of  this  general  charac- 

50  ter  which  have  heretofore  been  proposed, 
there  has  been  no  provision  made  for  the 
ready  ejection  of  a  ten-inch  record,  if  im- 
properly or  inadvertently  placed  in  the 
larger  compartment  adapted  for  a  twelve- 

55  inch  record,  since  in  such  event  the  ejecting 
devices  for  the  twelve-inch    record    might 


'©ot  be  applicable  to  or  cooperative. with  the 
ten-inch  record,  or  vice  versa,  but  in  my 
novel  construction,  the  same  ejector  device 
is  applicable  to  and  efficient  with  either  a  GO 
thin  ten-inch  or  twelve-inch  record  or  a 
thicker  ten-inch  record. 

It  further  consists  of  other  novel  features 
of  construction,  all  as  will  be  hereinafter 
fully  set  forth.  65 

For  the  purpose  of  illustrating  my  inven- 
tion, I  have  shown  in  the  accompan3dng 
drawings  one  form  thereof  which  is  at 
present  preferred  b}'  me,  since  the  same  will 
give  in  practice  satisfactory  and  reliable  re-  70 
suits,  although  it  is  to  be  understood  that 
the  various  instrumentalities  of  which  my 
invention  consists  can  be  variously  arranged 
and  organized  and  that  my  invention  is  not 
limited  to  the  precise  arrangement  and  75 
organization  of  these  instrumentalities  as 
herein  shown  and  described. 

Figure  1  represents  a  perspective  view  of 
a  phonographic  disk  record  cabinet  having 
horizontal   compartments   therein,  and   ap-  80 
propriate  ejector  devices  embodying  my  in- 
vention. 

Fig.  2  represents  a  front  elevation  of  Fig. 
.1,  partly  in  section. 

Fig.  3  represents  a  section  on  line  x — x  85 
Fig.  2. 

Fig.  4  represents  a  perspective  view  show- 
ing one  manner  of  supporting  the  levers  in 
position. 

Fig.  5  represents  a  fragmentary  perspec-  90 
tive  view  of  a  mpdifiication. 
-    Similar   numerals   of   reference   indicate 
corresponding  parts  in  the  figures. 

Referring  to  the  drawings : — 

1  designates  my  novel  construction  of  disk  95 
record  cabinet,  the  same  comprising  a  cas- 
ing having  the  side  walls  2  and  3,  the  top 
member  4  and, the  back  or  rear  wall  5.    The 
inner  walls  of  the  sides  2  and  3  are  pro- 
vided with   alining  grooves   or  recesses   6,  100 
in  which  are  inserted  the  horizontal  shelves 
7,  Avhich  may  be  made  of  wood,  paste-board, 
fiber,  thin   sheet  nietal   or   other   material, 
whereby  compartments    8    are    formed    in 
which  are  contained  always  in  horizontal  po-  105 
sition,  the  flat  disk  records  9.     In  order  to 
propel  the  records  forwardly  in  a  lateral 
or  horizontal   direction,   I  provide   one  of 
the  sides,  preferably  the  right-hand  side  3, 
with  a  series  of  slots  10,  through  each  of  H^ 
which  jDrojects  an  end  11  of  an  ejector  lever 
12,  there  being  a  lever  for  each  compartment 
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and  said  levers  being  fulcrumed  on  the  rod 
13  and  each  provided  with  the  deflected  or 
projecting  terminal  member  or  finger  14, 
which  may  be  of  angular  or  other  shape, 
g  as  will  be  understood  from  Fig.  4,  and 
which  is  adapted  to  contact  with  the  rear 
edge  of  the  juxtaposed  record  9. 

The  outer  portions  of  each  of  the  ejector 
levers  11  arc  provided  with  finger  pieces  15, 

10  which  haA'e  thereon  suitable  numerals  or 
indicia  corresponding  to  numerals  or  indicia 
on  the  index  card  IG. 

It  Avill  be  understood  from  the  foregoing 
that   each   horizontal   record   compartment 

15  8  is  provided  with  its  individual  ejector, 
whose  finger  piece  has  a  suitable  numeral  or 
the  like  thereon,  said  numeral  correspond- 
ing to  a  nanie  and  number  on  the  index  card 
16,  so  that  when  it  is  desired  to  play  a  par- 

20  ticular  record,  it  is  only  necessary  to  glance 
at  the  index  16  located  in  proximity  to  the 
ejector  levers  12  and  to  press  backwardly  the 
proper  ejector  lever,  whose;  number  can  be 
easily     simultaneously     ascertained     at     a 

25  glance. 

The  back  5  of  the  cal.dnet  can  be  made  re- 
movable, so  that  ready  access  can  be  had  at 
all  times  to  the  ejector  levers  or  to  the  rear 
of  the  horizontal  compartments  8,  if  desired 

30  for  any  purpose.  The  ejector  levers  12  can 
be  cheaply  manufactured,  as  they  can  be 
sawed,  stamped  or  pressed  out  of  sheet 
metal  and  are  readily  assembled  upon  their 
fulcrum,  comprising  the  single  rod  13,  which 

35  ma}-  be  provided  with  a  series  of  spacing 
sleeves  18  or  the  like,  which  are  located  be- 
tween the  superposed  levers  12,  as  will  be 
understood  from  Fig.  4.  The  front  termi- 
nus 19  of  the  slot  10,  as  also  the  back  5, 

40  limits  the  forward  movement  of  the  portion 
11  of  tlie  ejector  levers,  while  the  rear  ter- 
minus 20  of  said  slot  limits  the  opposite 
movement  of  said  ejector  levers  12. 

It  will  be  seen  from  the  foregoing  that 

45  my  novel  construction  of  cabinet  is  exceed- 
ingly simjjle,  as  it  has  no  complicated  inter- 
nal mechanism  and  no  springs  are  required 
to  reset  the  ejector  devices,  since  the  mere 
replacing  of  the  records  in  their  horizontal 

50  compartments  and  pushing  them  back- 
Avardly,  will  cause  the  ejector  devices  to 
assume  the  desired  operative  position,  and 
after  any  lever  has  been  actuated  to  propel 
a  record  forwardly,  it  is  apparent  that  said 

55  lever  Avill  remain  in  the  position  seen  dotted 
in  Fig.  3,  and  thus  serve  as  a  telltale  to  in- 
dicate at  a  glance  the  compartment  in  which 
to  replace  the  record. 

As  will  he  understood  from  Figs.  2  and  4, 

60  the  terminal  14  of  each  ejector  lever  rests 
upon  the  top  of  its  proper  shelf  7,  so  that 
no  guiding  or  supporting  devices  are  re- 
quired for  the  ejector  levers  other  than  the 
vertical   fulcrum   rod   17   and   the   support 

65   afforded  hj  the  bottom  shelf  of  each  of  the 


compartments  8.  as  vvill  be  seen  from  Fig. 
2,  and  if  desired,  I  may  slightly  weight  the 
terminal  14,  so  that  it  will  at  all  times  prop- 
erly contact  with  the  bottom  of  its  respec- 
tive compartment.  70 

If  desired,  the  top  surfaces  of  the  shelves 
7  may  be  lined  with  a  suitable  lining  of  felt 
or  cloth,  as  indicated  at  22,  and  if  it  is  de- 
sired' to  equip  a  portion  of  the  cabinet,  as 
the  upper  half,  with  compartments  especially  75 
adapted  only  for  ten-inch  records  and  the 
loAver  half  for  twelve-inch  records,  this  can 
be  readily  clone  by  merel,y  inserting   filler 
pieces,  as  indicated  at  23  in  Fig.  1,  in  the^ 
outer  portions  of  such  compartments  as  are  so 
desired  to  be  used  exclusively  for  ten-inch 
records.     This,  however,  is  not  essential  or 
necessary,  as  the  same  size  of  compartments 
can  be  emplo^'ed  in  connection  with  either 
a  ten-inch  record  or  a  twelve-inch  record,  as  85 
above  stated. 

In  the  use  or  operation  of  my  device,  it 
will  be  apparent  that  the  records  are  at  all 
times  supported  flat  upon  their  sides,  so 
that  all  liability  of  their  warping  or  chang-  90 
ing  their  contour  is  reduced  to  a  minimum 
and  the  stability  and  life  of  the  record  is 
thus  assured  and  prolonged. 

In  many  instances,  particularly  in  the 
case  of  expensive  records,  the  owners  there-  95 
of  prefer  them  to  be  kept  in  their  inclosing 
envelops  when  not  in.  use,  and  it  will  be  ap- 
parent that  my  novel  collocation  of  ejector 
levers  is  readily  applicable  to  the  ejection 
of  the  records,  either  with  or  without  their  100 
inclosing  envelops. 

It  will  be  obvious  that  any  number  of 
horizontal  compartments  8  may  be  em- 
]ilo3'ed,  and  that  my  device  may  be  con- 
structed of  units  after  the  manner  of  a  sec-  105 
tional  bookcase,  vv^hich  maj^  be  superposed 
upon  each  other,  according  to  requirements. 

While  I  have  shown  the  preferred  form  of 
ejector  device  which  may  be  employed,  it 
will  be  apparent  that  the  shape  of  the  same  llO 
may  be  changecl,  and  that  I  may  if  desired 
employ  a  series  of  movable  push  buttons  lo- 
cated in  the  back  wall  5,  as  will  be  under- 
stood from  Fig  5. 

In  this  construction,  which  I  may  employ  115 
in  lieu  of  the  ejector  devices  seen  in  the 
other  figures,  it  is  only  necessary  to  pro\'ide 
the  back  wall  with  a  row  of  slots  24,  in 
which  the  ejector  push  buttons  or  bars  25 
are  located,  the  latter  having  the  deflected  120 
terminal  or  the  like  26,  which  is  slidabl_y 
inounted  on  the  top  of  its  appropriate  shelf 
7,  said  bars  25  being  provided  with  the 
finger  pieces  15,  of  the  same  character  as 
already  described.  125 

In  the  construction  seen  in  Fig.  5,  it  will 
be  apparent  that  the  pushing  of  the  rec- 
ords rearwardly  will  push  the  ejector  but- 
tons or  bars  outwardly  into  their  proper 
position,  and  when  it  is  desired  to  use  a  130 
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particular  record,  the  same  can  be  propelled 
forwardly  by  pushing  inwardly  the  proper 
button.  The  device  seen  in  Fig.  5  can  be 
cheaply  manufactured,  as  the  back  wall  5 

■5  carries  all  the  ejector  mechanism,  which  can 
be  readily  assembled  or  dismantled,  as  de- 
sired. I  may  apply  felt  or  other  cushion- 
ing material  to  the  terminals  14  or  26,  if 
desired. 

10  The  vertical  rod  13  may  be  supported  in 
suitable  bearings,  or,  as  shown  in  the  pres- 
ent instance,  may  be  stepped  into  seats  or 
recesses  27  and  28  in  the  base  29  and  top  4, 
respectively. 

15  It  will  be  apparent  that  in  assembling  my 
device,  the  base  29  and  the  sides  2  and  3 
can  first  be  assembled  together  with  the 
horizontal  shelves  7.  The  vertical  rod  13 
can  be  supported   in   openings   formed   in 

20  said  shelves  7,  and,  if  desired,  merely  abut 
on  the  top  of  the  base  29  and  the  bottom  of 
the  top  4,  as  will  be  apparent,  the  top  4  and 
the  rear  wall  5  being  last  placed  in  posi- 
tion.    If,  however,  it  should  be  desired  to 

25  have  the  ends  of  the  vertical  rod  13  secured 
in  suitable  seats,  the  construction  shown  in 
Fig.  2  can  be  employed. 

When  the  construction  shown  in  Fig.  5 
is  employed,  it  will  be  apparent  that  it  will 

30  only  be  necessary  to  assemble  the  rear  wall 
5  in  position  after  the  other  parts  have  been 
assembled. 

The  sides,  top  and  rear  wall  can  be  se- 
cured in  assembled  position  with  respect  to 

35  each  other  or  to  the  base  29  and  secured  by 
any  suitable  fastening  devices. 

By  the  removal  of  the  rear  wall  5,  it  will 
be  apparent  that  ready  access  can  be  had  to 
the  rear  of  the  compartments  8  at  all  times. 

40  It  will  now  be  apparent  that  I  have  de- 
vised a  novel  and  useful  construction  of  a 
phonographic  disk  record  cabinet,  which 
embodies  the  features  of  advantage  enu- 
merated as  desirable  in  the  statement  of  the 

45  invention  and  the  above  description,  and 
while  I  have,  in  the  present  instance,  shown 
and  described  a  preferred  embodiment  there- 
of which  will  be  found  in  practice  to  give 
satisfactory  and  reliable  results,  it  is  to  be 

50  understood  that  the  same  is  susceptible  of 
modification  in  various  particulars  Avithout 
departing  from  the  spirit  or  scope  of  the 
invention  or  sacrificing  any  of  its  advan- 
tages. 

55  Having  thus  described  my  invention,  what 
I  claim  as  new  and  desire  ito  secure  by  Let- 
ters Patent,  is : — 

1.  In  a  phonographic  disk  record  cabi- 
net, a  casing  having  a  series  of  superimposed 


substantially -horizontal  phonographic-rec-  60 
ord  receiving  compartments,  a  plurality  of 
substantially-horizontally-movable  ejector 
devices,  one  for  each  of  said  compartments 
and  guides  on  said  casing  for  insuring  the 
horizontal  oscillation  of  said  ejector  devices,  65 
said  ejector  devices  being  movable  in  said 
guides  and  having  their  inner  ends  located 
in  said  compartments  and  movable  in  paral- 
lelism therewith  and  their  outer  ends  pro- 
jecting therefrom.  70 

2.  A  phonographic  disk  record  cabinet, 
comprising  a  casing  provided  with  a  series 
of  horizontal  compartments,  a  portion  of 
said  casing  having  a  vertical  series  of  slots 
therein,  in  proximity  to  said  compartments,  75 
a  plurality  of  oscillatory  ejector  levers  sup- 
ported within  said  casing  and  having  their 
inner  terminals,  laterally  movable  in  paral- 
lelism with  the  shelf  of  the  alining  com- 
partment, the  outer  terminals  constituting  80 
finger-pieces  for  said  ej.ector  levers,  a  sin- 
gle rod  serving  as  a  fulcrum  and  passing 
vertically  through  said  levers,  and  spacing 
devices  carried  Iby  said  rod  and  interposed 
between  said  levers.  85 

3.  A  phonographic  disk  record  cabinet, 
comprising  a  casing  provided  with  a  series 
of  substantially-horizontal  compartments,  a 
portion  of  said  casing  having  a  vertical  se- 
ries of  slots  therein,  in  proximity  to  said  90 
compartments,  a  plurality  of  oscillatory 
ejector  levers  supported  in  said  slots  and 
having  their  inner  terminals  substantially- 
horizontally-movable  in  parallelism  with 
the  shelves  of  the  alining  compartments,  95 
the  outer  terminals  constituting  operating 
members  for  said  ejector  levers  and  a  single 
rod  serving  as  a  fulcrum  and  passing  verti- 
cally through  said  levers. 

4.  A  phonographic  disk  record  cabinet,  100 
comprising  a  casing  provided  with  a  series 

of  horizontal  compartments,  a  portion  of 
said  casing  having  a  series  of  slots  therein 
in  alinement  with  said  compartments  and 
a  plurality  of  laterally  movable  ejector  105 
levers  pivotally  supported  in  proximity  to 
said  slots,  one  portion  of  each  of  said  ejector 
levers  projecting  outside  of  said  slots  and 
provided  with  finger  ]Dieces  and  the  inner 
terminals  of  said  ejector  levers  extending  110 
into  their  proper  compartments  and  adapt- 
ed to  contact  with  the  rear  edge  of  the  rec- 
ords placed  therein. 

CECILIA  D.  McVAY. 

Witnesses : 

F.  P.  Felton,  Jr., 
M.  E.  Btene. 
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To  all  whom  it  may  concern : 

Be  it  known  that  I,  Peter  Webek,  a  citi- 
zen of  the  United  States,  and  a  resident  of 
Orange,  in  the  county  of  Essex  and  State 
5  of  New  Jersey,  have  invented  certain  new 
and  useful  Improvements  in  Phonographs, 
of  which  the  following  is  a  description. 

My  invention  relates  to  phonographs,  and 
particidarly  to  phonographs  of  the  type  in 

10  which  the  relative  feed  between  the  repro- 
ducing stylus  and  the  record  is  obtained  by 
the  shifting  of  the  record  mandrel  axially 
past  the  reproducer  which  is  stationary,  al- 
though my  invention  is  not  limited  as  to  all 

15  its   features  to   a   phonograph   having  an 
axially  movable  mandrel.     Among  the  ob- 
jects of  my  invention  are  the  provision  of 
.   improved  starting  and  stopping  means,  both 
manual   and   automatic,  means   for   raising 

20  the  floating  weight  of  the  reproducer  to 
withdraw  the  reproducing  stylus  out  of 
operative  position  when  the  machine  is 
stopped,  and  for  at  the  same  time  with- 
drawing the  feed  nut  from  the  feed  screw, 

25  and  also  improved  means  for  changing  the 
rate  of  feed  of  the  phonograph,  so  that  the 
same  may  be  adapted  to  operate  upon  differ- 
ent kinds  of  records,  as,  for  example,  the 
so-called  2-minute  and  4-minute  records.  My 

30  invention  comprises  the  starting  and  stop- 
ping of  the  rotating  mandrel  by  a  lever  or 
other  simple  manipulative  means,  which, 
at  the  same  time  controls  the  adjustment 
of  the  stylus  into  or  out  of  operative  posi- 

35  tion,  and  also  the  engagement  or  non-en- 
gagement of  the  feed  nut  Avith  the  feed 
screw,  this  starting  and  stopping  lever  being 
preferablj^  mounted  upon  the  ti'aveling  car- 
riage  of   a   movable  mandrel   phonograph, 

40  which  is  also  provided  with  an  automatic 
stopping  means  adapted  to  be  operated  to 
stop  the  rotation  of  the  record,  stop  the 
feed,  and  place  the  stylus  in_  inoperative 
position   at  a   predetermined   point   in   the 

45  travel  of  the  carriage,  as  at  the  end  of  the 
record.  Other  objects  of  my  invention  will 
appear  in  the  following  specification  and  ap- 
pended claims. 

In  order  that  a  clearer  understanding  of 

50  my  invention  may  behad,  attention  is  here- 
by directed  to  the  accompanying  drawings, 
forming  part  of  this  specification,  and  dis- 
closing one  embodiment  of  my  invention. 
The  same  reference  characters  will  be  used 


throughout  the  figures  to  denote  correspond-  55 
ing  parts.    In  the  drawings.  Figure  1  rep- 
resents a  side  elevation,  partly  in  section, 
-of  a  phonograph  embodying  my  invention. 
Fig.  2  represents  a  plan  view  of  the  same. 
Fig.  3  represents  an  end  view  looking  in  the  60 
direction  of  the  arrow  in  Fig.  2.     Fig.  4  is 
a  cross  section  on  line  4 — 4  of  Fig.  2,  some 
of  the  parts  being  shown  in  side  elevation. 
Figs.  5  and  6  are  details  of  the  mechanism 
shown  in  Fig.  4  for  raising  and  lowering  65 
the  floating  Aveight,  the  mechanism  being  in 
such  a  position  in  Fig.  5  that  the  Aveight  may 
be  lifted,  and  the  lifting  device  in  retracted 
position  being  shoAvn  in  Fig.  6.    Figs.  7  and 
8  are  cross  sections  taken  on  line  7 — 7  of  70 
Fig.  2,  Fig.  7  representing  the  mechanism 
Avhen  the  machine  is  stopped,  and  Fig.  8  shoAv- 
ing  the  mechanism  Avhen  in  running  position. 
Figs.  9,  10,  11  and  12  are  enlarged  detail 
views   of  the  starting  and  stopping  lever  75 
and  cooperating  parts  illustrated  in  Figs. 
7  and  8,  the  mechanism  being  shoAvn  in  Fig. 

12  in  stopped  position,  in  Fig.  11  in  running 
position,  and  in  Figs.  9  and  10  the  latched 
stopping  lever  is  being  tripped  to  stop  the  80 
mechanism.  Figs.  13  and  14  are  enlarged 
vieAvs  similar  to  Figs.  7  and  8,  the  manually- 
operated  lever  shoAvn  in  Figs.  9  to  12  being 
omitted  for  clearness.  Fig.  15  is  an  isometric 
vicAA'  partly  in  section  of  the  stopping  drum  85 
carried  by  the  mandrel  shaft  shoAvn  in  Figs. 

13  and  14  Avith  the  coacting  projection  car- 
ried by  the  stopping  lever.  Fig.  16  is  a  par- 
tial vertical  section  taken  on  line  16 — 16  in 
Fig.  2.  Fig.  17  is  a  side  elevation  of  the  90 
phonograph  Avith  the  casings  inclosing  the 
change  gears  and  the  starting  and  stopping 
mechanisms  in  place  shoAving  the  operation 

of  the  automatic  stopping  device.     Fig.  18 
is  a  partial  plan  shoAving  the  adjustment  of  95 
the  stop  contacted  by  the  starting  and  stop- 
ping device.     Figs.   19   and  20  are  partial 
plan  vieAvs  of  the  automatic  stopping  de- 
vice carried  by  the  traveling  carriage,  the 
carriage  approaching  the  end  of  its  travel  100 
in  Fig.  20  Avith  the  stopping  lever  held  in 
latched  position,  the  automatic  stopping  de- 
vice having  contacted  the  stopping  lug  in 
Fig.  19  and  the  latch  being  tripped.     Fig. 
21  is  a  partial  section  taken  on  line  21 — 21  of  105 
Fig.  2,  and  Fig.  22  is  a  plan  vieAV  made  on  a 
larger  scale  of  the  change  gear  mechanism 
shoAvn  in  Fig.  21.  part  of  the  mechanism 
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shown  being  located  beneath  and  part  above 
the  bed  plate  of  the  phonograph  which  is 
not  illustrated  in  this  figure  for  clearness. 
Referring  to  the  drawings,  the  mandrel  1 
5  adapted  to  support  a  cylindrical  sound  rec- 
ord is  rigidly  mounted  on  hollow  shaft  2 
carried  by  traveling  carriage  3  which  is 
adapted  to  travel  back  and  forth  upon  rod  4 
and  slideway  5  projecting  upwardly  from 

IQ  the  top  of  bed  plate  6  of  the  phonograph. 
Guide  rod  4  is  carried  in  brackets  7  and  8 
rising  from  bed  plate  6  and  is  preferably 
provided  with  a  spiral  channel  9  for  holding 
oil  for  lubricating  the  sliding  bearing  of 

15  the  traveling  carriage  upon  the  same.  Man- 
drel 1  and  shaft  2  are  rotated  by  means  of 
shaft  10  which  is  rotatably  mounted,  one 
end  of  the  same  shown  to  the  left  in  Fig.  1 
being  supported  by  bracket  11  rising  from 

20  bed  plate  6  of  the  phonograph,  the  other 
end  of  shaft  10  being  supported  within  the 
hollow  shaft  2  of  mandrel  1.  The  right- 
hand  end  of  shaft  10,  referring  to  Fig.  1, 
is  provided  with  a  key  which  is  adapted  to 

25  be  located  within  a  keyway  on  the  inner 
surface  of  hollow  shaft  2,  so  that  rotation 
may  be  imparted  to  shaft  2  from  shaft  10, 
while  at  the  same  time,  shaft  2  may  be  moved 
lengthwise  along  shaft  10  during  the  travel 

30  of  carriage  3.  Rotation  is  imparted  to  shaft 
10  from  spring  motor  12  through  belt  13 
which  runs  over  belt  wheel  14  on  shaft  15 
and  belt  wheel  16  mounted  on  shaft  10.  The 
motor  12  is  governed  by  the  usual  centrifu- 

85  gal  governor  17. 

The  governor  shaft  18  is  provided  with 
the  usual  friction  disk  19  with  which  coacts 
the  friction  pad  20  carried  by  arm  21  to  stop 
and  start  the  motor  in  the  usual  manner. 

40  The  manner  of  moving  the  friction  pad  into 
and  out  of  contact  with  the  friction  disk  is, 
however,  a  feature  of  my  invention.  Arm 
21  is  integral  with  vertical  rod  22  which  ex- 
tends through  a  sleeve  23  secured  to  or  inte- 

45  gral  with  the  lower  side  of  the  horizontal 
portion  24  of  the  motor-carrying  frame  25, 
as  shown  in  Figs.  1  and  21.  On  the  upper 
end  of  rod  22  is  secured  above  horizontal 
frame  member  24  the  arm  26  having  integral 

50  therewith 'or  secured  thereto  a  handle  27.  A 
spiral  spring  28  encircles  sleeve  23,  the  up- 
per end  of  the  spring  being  secured  to  the 
under  side  of  frame  member  24,  and  the 
lower   end    of   the   spring   being   wrapped 

53  about  and  secured  to  arm  21  carrying  pad 
20  in  such  a  manner  that  the  tendency  of 
spring  28  is  always  to  force  pad  20  into  con- 
tact with  disk  19.  A  small  lug  or  pin  29 
rises  from  the  upper  surface  of  frame  mem- 

C3  ber  24  to  form  a  stop  or  abutment  to  hold 
arm  26  in  such  position  that  pad  20  is  out 
of  contact  with  disk  19  and  the  motor  is  free 
to  run.  When  it  is  desired  to  stop  the  mo- 
tor, arm  26  is  oscillated  by  means  of  handle 

65   27  in  the  direction  to  bring  pad  20  into  con- 


tact with  disk  19,  arm  26  rising  above  stop 
29  as  it  contacts  the  same,  a  sufficient  amount 
of  vertical  play  being  permitted  rod  22  in 
sleeve  23,  spring  28  tending  to  depress  rod 
22  and  arm  21  into  their  lower  position. 
When  arm  26  is  passed  over  stop  29,  spring 
28  forces  pad  20  into  contact  with  disk  19. 
When  the  motor  is  to  be  allowed  to  run, 
handle  27  is  pressed  in  the  opposite  direc- 
tion until  it  passes  over  stop  29,  when  spring 

28  lowers  rod  22  to  latch  arm  26  back  of  stop 

29  to  hold  pad  20  out  of  contact  with  disk  19. 
The  reproducer  sound  box  30  which  is 

provided  with  floating  weight  31  carrying 
stylus  lever  32  and  stylus  33  is  supported 
rigidly  by  vertical  bracket  34  rising  from 
and  secured  to  bed  plate  6  of  the  phono- 
graph. Bracket  34  is  hollow  and  contains 
mechanism  for  lifting  floating  weight  31  to 
move  stylus  33  out  of  operative  position,  as 
will  be  described.  When  stylus  33  is  opera- 
tively  positioned  it  is  adapted  to  coact  with 
a  phonograph  record  carried  by  mandrel  1, 
the  mandrel  and  record  being  rotated 
through  shaft  10  as  has  been  described,  and 
the  relative  feed  between  the  record  and  the 
stylus  being  secured  by  the  longitudinal 
movement  in  a  straight  line  of  the  mandrel 
1  carried  by  traveling  carriage  3.  This 
travel  is  imparted  to  carriage  3  by  any  suit- 
able means,  such  as  the  coaction  of  the  usual 
half  mit  35  caiTied  by  carriage  3  with  the 
feed  screw  36  which  is  supported  in  brackets 
rising  from  bed  plate  6.  Screw  36  is  ro- 
tated from  shaft  10  by  means  of  gearing  37, 
as  shown  in  Figs.  1  and  22,  at  either  of  two 
desired  speeds,  as  will  hereinafter  be  de- 
scribed. Feed  nut  35  is  carried  by  arm  38 
secured  to  a  member  39  pivotally  mounted 
upon  a  stud  40  carried  by  bracket  41  rising 
from  one  end  of  traveling  carriage  3,  as 
shown  in  Figs.  2  and  13.  Member  39  to 
which  arm  38  carrying  feed  nut  35  is  secured 
has  formed  integral  therewith  an  arm  42  to 
which  is  secured  a  spiral  spring  43,  the 
other  end  of  which  is  attached  at  44  to  the 
end  member  45  of  traveling  carriage  3, 
spring  43  tending  to  move  member  39  about 
its  pivot  40  to  move  nut  35  into  contact  with 
feed  screw  36.  The  engaging  position  of 
the  feed  nut  with  the  feed  screw  may  be 
adjusted  by  means  of  a  suitable  screw  46 
mounted  in  arm  47  secured  to  or  integral 
with  member  39  pivoted  on  stud  40,  the  end 
of  stop  screw  46  engaging  the  side  surface 
of  bracket  41  to  limit  the  movement  of  the 
nut  into  engagement  with  the  feed  screw, 
as  shown  in  Figs.  13  and  14,  the  nut  being 
shown  in  engagement  in  Fig.  13,  and  out  of 
engagement  in  Fig.  14. 

The  nut  is  moved  out  of  engagement  with 
the  feed  screw  against  the  elastic  force  of 
spring  43  by  means  of  a  cam  surface  48  upon 
a  sleeve  49  secured  to  a  horizontal  shaft  50, 
which  is  rotatably  mounted  in  depending 
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flanges  51  at  the  lower  part  of  traveling  car- 
riage 3,  as  shown  in  Fig.  16.  Cam  48  upon 
the  oscillation  of  shaft  50  contacts  the  lower 
surface  of  arm  42  secured  to  member  39  piv- 
g  oted  on  stud  40  to  raise  nut  35  out  of  contact 
with  screw  36,  thereby  tensioning  spring  43. 
Rock  shaft  50  may  be  oscillated  to  move 
the  feed  nut  into  and  out  of  engagement 
with  the  feed  screw  by  means  of  hand  lever 

jQ  52  secured  to  rock  shaft  50  and  having  its 
handle  extending  downwardly  through  a 
slot  53  in  the  casing  54  Avhich  covers  the 
mechanism  being  described  upon  carriage  3 
as  shown  in  Fig.  17.     The  oscillation  of  rock 

j5  shaft  50  is  adapted  not  only  to  move  the  feed 
nut  into  or  out  of  engagement  with  the  feed 
screw,  but  at  the  same  time  to  operate  the 
starting  and  stopping  lever  to  permit  the  ro- 
tation of  the  mandrel  1  or  to  prevent  the 

20  same,  and  also  to  operatively  position  the 
stylus    33  or  to  move  the  same  into  inoper- 
ative position.     These  means  will  now  be  de- 
scribed. 
Mandrel  shaft  2  carries  a  flanged  disk  or 

25  drum  55  which  carries  a  band  56  encircling 
the  major  portion  of  the  disk  or  drum  be- 
tween the  flanges  of  the  same,  said  band  56 
preferably  being  provided  with  outwardly 
extending  lug  57.     A  pin  58  carried  by  a 

30  horizontal^  extending  portion  59  of  an  arm 
60  loosely  movmted  upon  rock  shaft  50  is 
adapted  to  be  brought  into  the  path  of  lug 
57  upon  band  56  to  stop  the  rotation  of  shaft 
2  and  mandrel  1  whenever  it  is  desired  to 

35  stop  the  phonograph,  at  the  same  time  that 
the  feed  nut  is  moved  out  of  engagement 
with  the  feed  screw,  so  that  the  traveling 
carriage  3  can  be  returned  to  its  starting 
point.     Pivoted  arm  60  is  given  a  constant 

40  tendency  to  cause  pin  59  to  contact  brake 
band  56  and  place  the  same  in  the  path  of 
lug  57  by  spiral  spring  61  secured  to  the  up- 
per side  of  pivoted  arm  60  and  at  its  other 
end  secured  to  an  arm  62  carried  by  travel- 

45  ing  carriage  3  as  shown  in  Figs.  2,  7  and  8. 
Arm  60  carries  at  its  upper  end  a  knife- 
edged  pin  63  adapted  to  coact  with  pin  64 
which  is  horizontally  disposed  and  secured 
to  bell  crank  65  pivoted  at  66  to  traveling 

50  carriage  3,  as  illustrated  in  Figs.  2,  19  and 
20,  the  engagement  of  pin  63  with  pin  64 
serving  to  latch  arm  60  in  its  lower  position 
with  pin  58  out  of  the  path  of  lug  57,  so 
that   the  mandrel  is   free  to   rotate.     Bell 

£5  crank  65  is  held  in  position  to  cause  pin  64 
to  engage  over  pin  63  carried  by  arm  60 
when  arm  60  is  depressed  by  means  of  spiral 
spring  67  attached  to  bell  crank  65  and  to 
the   end   member   of   traveling   carriage   3. 

e  :  When  bell  crank  65  is  oscillated  to  the  right, 
as  shown  in  Figs.  19  and  20,  the  latch  will 
be  tripped,  pin  63  released  from  pin  64, 
and  arm  60  moved  forwardly  by  spring  61 
to  cause  pin  58  to  engage  the  band  56  upon 

65  drum  55  to  stop  the  mandrel  when  lug  57 


on  band  56  contacts  pin  58  in  the  revolution 
of  the  drum. 

Bell  crank  65  may  be  oscillated  to  trip  the 
latch  and  release  arm  60  either  by  means  of 
hand  lever  52  at  any  time  or  automatically  ■-/(- 
when  the  carriage  reaches  a  predetermined 
point  in  its  travel  at  the  end  of  the  record. 
Arm  60  carries  pivoted  thereto  at  68  a  bell 
crank  trigger  69.     Pins  70  and  71  mounted 
on  arm  60  coact  with  the  lower  arm  of  bell  75 
crank  69  to  limit  the  movement  thereof  in 
either   direction.    Lever  52   has   extending 
downwardly  therefrom  an  arm  72  carrying 
a  lateral  lug  73   which,  upon  the  upward  ■ 
movement  of  lever  52  is  adapted  to  strike  go 
the  lower  part  of  bell  crank  69  and  cause  the 
same  to  oscillate  to  the  left,  referring  to 
Figs.  9  to  12  inclusive.     As  trigger  69  is 
moved  to  the  left,  the  end  of  its  upper  arm 
contacts  pin  64  and  moves  the  same  to  the  §5 
left,  as  shown  in  Fig.  9,  pin  63  being  re- 
leased from  pin  64  and  arm  60  moving  up- 
wardly to  stop  the  rotation  of  the  mandrel. 
The  relative  positions  of  levers  52  and  60, 
trigger  69,  and  pin  64,  when  the  pin  58  is  in  90 
contact  with  stop  lug  57  and  the  mandrel  is 
stopped,  are  shown  in  Fig.  12.    In  Fig.  11  the 
parts  are  shown  in  latched  position,  the  pho- 
nograph running,  and  in  Figs.  9  and  10  the 
latch  is  just  being  tripped  to  stop  the  ma-  95 
chine. 

The  latch  may  be  tripped  to  release  arm 
60  automatically  by  the  engagement  of  the 
pin  74  pivot  ally  connected  at  75  to  bell  crank 
65  with  an  adjustable  stop  76  carried  by  the  100 
casing  77  surrounding  the  change  gears  37 
as  shown  in  Figs.  17  to  20  inclusive.  The 
pin  74  extends  through  an  opening  in  the 
end  member  of  traveling  carriage  3  as  shown, 
and  adjustable  stop  76  extends  through  an  105 
opening  in  casing  77,  the  position  of  stop  76 
being  adjusted  by  means  of  thumb  screw  78 
which  is  adapted  to  clamp  stop  76  at  any  de- 
sired position  along  the  slot  79  in  casing  77. 
In  Fig.  20,  the  traveling  carriage  is  shown  no 
approaching  the  adjustable  stop  76  with  arm 
60  in  latched  position.  In  Fig.  19,  pin  74 
has  contacted  stop  76  and  bell  crank  65  has 
been  moved  to  the  right  to  release  the  alrm 
60  and  permit  the  phonograph  to  be  stopped,  ns 
In  practice,  when  one  plays  a  record  which 
has  been  placed  on  mandrel  1,  the  traveling 
carriage  is  moved  to  the  left  to  position  the 
stylus  opposite  the  end  of  the  record,  when 
stop  76  may  be  adjusted  into  position  to  en-  120 
gage  pin  74,  so  that  when  the  record  is 
played,  the  machine  will  automatically  stop 
exactly  at  the  end  of  the  record. 

When  arm  60  is  released  manually 
through  the  movement  of  hand  lever  52  to  125 
stop  the  machine,  lever  62  moves  a  sufficient 
distance  before  lug  73  contacts  the  lower 
member  of  trigger  69  to  cam  the  feed  nut  35 
out  of  engagement  with  feed  screw  36,  since 
lever  52  is  secured  to  rock  shaft  50,  to  which  130 
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also  is  secured  cam  lug  48  which  lifts  arm 
38  carrying  the  feed  nut  upon  the  oscilla- 
tion of  rock  shaft  50.  When,  however,  the 
latch  is  tripped  automatically  through  the 
5  engagement  of  pin  74  with  stop  76,  the  nec- 
essary movement  of  rock  shaft  50  is  obtained 
by  the  engagement  of  surface  80  upon  the 
upper  side  of  lever  60  with  the  u.nder  side  of 
a  lateral  projection  81  on  hand  lever  52,  so 

10  that  hand  lever  52  will  be  carried  up  with 
arm  60  as  the  latter  is  moved  to  stopping  po- 
sition by  spring  61,  and  shaft  50  will  be 
rocked  as  before  to  move  the  feed  nut  out  of 
engagement  with  the  screw.    When  the  ma- 

15  chine  is  to  be  started,  lever  52  is  depressed, 
lug  81  thereon  forcing  arm  60  downwardly 
until  pin  63  moves  under  pin  64  to  latch 
arm  60  in  lowered  position  with  the  feed  nut 
engaging  the  feed  screw  and  the  mandrel  in 

20  rotation. 

Band  56  encircling  the  drum  55  is  pref- 
erably not  positively  secured  to  the  same,  but 
engages  the  drum  closely  by  friction,  thus 
relieving  shock  when  pin  58  contacts  lug  57 

25  on  the  band  56.  It  is  obvious  that  in  place 
of  forming  band  56  with  the  lug  57  and 
thus  stopping  the  phonograph  by  positive 
contact,  lug  57  might  be  omitted  and  band 
56  made  continuous,  and  the  machine  stopped 

30  by  the  braking  action  of  pin  58  upon  the 
band  50. 

As  stated,  the  floating  weight  31  of  i-epro- 
ducer  30  is  adapted  to  be  positioned  by  the 
oscillation  of  rock  shaft  50  at  the  same  time 

35  that  the  feed  and  rotation  of  the  mandrel 
are  adjusted.  Eock  shaft  50  has  pivotally 
secured  thereto  a  rod  82  of  approximately 
the  same  length  as  rock  shaft  50,  rod  82 
being    pivotally    connected    to    rock    shaft 

40  50  adjacent  its  two  ends  by  means  of  arms 
83,  as  shown  particularly  in  Fig.  16.  As 
the  traveling  carriage  travels  along  its 
path,  rod  82  carried  by  the  carriage  slides 
between  the  arms  84  of  a  forked  lever  85 

-5  pivoted  on  rod  86  mounted  below  the  bed 
plate  6  of  the  phonograph,  the  forked  arms 
84  of  lever  85  extending  through  a  slot  in 
the  bed  plate.  Rod  86  is  secured  to  bed  plate 
6  by  means  of  bracket  87.     A  lever  88  is  se- 

50  cured  upon  the  end  of  rod  86  opposite  to  bell 
crank  65,  referring  to  Figs.  4  and  16,  and  the 
vertical  link  89  is  pivotally  connected  to  the 
opposite  end  of  lever  88,  and  extends  up- 
wardly within  the  hollow  stationary  repro- 

55  ducer  supporting  arm  34,  being  guided  by 
pin  90  engaging  within  slot  91  of  link  89. 
It  is  obvious  that  the  oscillation  of  shaft  50 
causes  the  vertical  reciprocation  of  link  89 
by  the  enagement  of  rod  82  with  one  arm 

60  or  the  other  84  of  lever  85.  The  upper  end 
of  link  89  is  formed  with  a  cam  lug  92.  A 
trigger  or  bell  crank  93  is  pivoted  at  94  to 
bracket  34,  above  the  top  of  link  89,  spring 
94'   attached  to  bell  crank  93  and  to  the 

65  bracket  34  tending  constantly  to  move  bell 


crank  93  to  the  right,  referring  to  Fig.  4. 
Floating  weight  31  has  pivotally  secured 
thereto  an  inverted  U-shaped  member 
95,  the  upward  movement  of  which  is  lim- 
ited by  engagement  with  stirrup  96  car-  ^q 
ried  by  floating  weight  31.  The  lower  end  of 
member  95  contacts  the  upper  arm  of  bell 
crank  93,  so  that  when  the  bell  crank  is 
moved  to  the  right  by  spring  94',  the  upper 
arm  of  bell  crank  93  lifts  member  95  and  75 
floating  weight  31  to  move  stylus  33  out  of 
contact  with  the  record  carried  by  mandrel 
1.  This  position  of  the  parts  is  shown  in  full 
lines  in  Fig.  4,  the  opposite  position  in  which 
the  floating  weight  is  loAvered  and  the  stylus  gg 
is  in  engagement  with  the  record,  being 
shown  in  Fig.  4  in  dotted  lines.  Trigger  93 
has  formed  upon  the  lower  end  of  the  lower 
arm  thereof  a  cam  lug  97,  which  is  adapted 
to  coact  with  lug  92  upon  the  upper  end  of  §5 
link  89.  When  the  machine  is  stopped,  hand 
lever  52  being  in  its  upper  position,  lug  92 
on  link  89  is  situated  above  lug  97  on  trigger 
93,  the  latter  being  moved  into  its  raised 
position  to  elevate  the  floating  weight.  90 
When  rock  shaft  50  is  rocked  to  the  left, 
hoAvever,  referring  to  Fig.  4,  as  by  the  down- 
ward movement  of  hand  lever  52,  to  permit 
the  mandrel  to  rotate  to  cause  the  engage- 
ment of  the  feed  nut  with  the  feed  screw,  95 
link  89  is  moved  downwardly,  lug  92  on  the 
link  camming  lug  97  on  the  bell  crank  93  to 
the  right  to  permit  the  stylus  to  descend  into 
engagement  with  the  record.  The  positions 
of  the  link  and  the  bell  crank  when  the  ma-  loo 
chine  is  running  are  shown  in  Fig.  6,  and  the 
positions  of  the  same  parts  when  the  ma- 
chine is  stopped,  in  Fig.  5. 

As  has  been  stated,  the  feed  screw  36  is  ro- 
tated from  shaft  10  by  means  of  gearing  37,  105 
when  it  is  desired  to  operate  upon  two  kinds 
of  records  upon  the  same  machine,  as  the  so- 
called  2 -minute  and  4-minute  records,  means 
for  changing  the  rate  of  rotation  of  feed 
screw  36  should  be  provided.  I  have  shown  110 
such  feed  changing  means  in  Figs.  2,  21  and 
22,  and  in  Fig.  22  particularly.  As  there 
illustrated,  the  hand  knob  98  extends  verti- 
cally through  bed  plate  6  and  is  provided 
v\dth  a  pointer  99  adapted  to  coact  with  suit-  115 
able  indicia  upon  the  bed  plate  as  the  words 
"4-minute"  and  "2-minut6"  to  indicate  the 
position  of  the  gears  for  playing  either  2- 
minute  or  4-minute  records.  As  shown, 
shaft  10  is  provided  with  fixed  gears  100,  120 
and  101,  gears  102  and  103  being  mounted 
upon  a  stud  104  which  is  slidably  mounted 
in  bracket  8  rising  from  bed  plate  6. 
Gears  102  and  103  are  adapted  to  be  shifted 
to  the  right  or  left,  referring  to  Fig.  22,  by  125 
means  of  shifting  lever  105  pivoted  at  106 
and  carrying  pin  107  engaging  between 
shoulders  secured  to  gears  102  and  103  for 
shifting  the  same.  Gear  103  is  a  narrow 
gear,  and  gear  102  is  a  broad  gear,  which  in  130 
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both  positions  engages  with  gear  108  se- 
cured to  the  shaft  of  feed  screw  36.  When 
the  change  gears  are  moved  to  the  right, 
gear  103  engages  gear  101  and  shaft  36  is 
5  driven  from  sb_aft  10  throiigh  gears  101, 
103,  102  and  108.  When  the  change  gears 
are  moved  to  the  left,  however,  gear  103  is 
mo\ed  out  of  contact  v.ith  gear  101  and 
gear  102  moved  into  contact  with  gear  100, 

10  the  feed  screv,-  then  being  driven  through 
gears  100,  102  and  108  at  a  different  speed 
from  that  imparted  to  the  feed  screw  by  the 
first  combination.  Vertical  pin  106  upon 
which  is  pivoted  shifting  lever  105  is  mount- 

15  ed  in  an  offset  of  braclcet  8  and  extends 
downwardly  through  bed  plate  6,  the  lower 
end  of  pivot  pin  106  having  pivoted  thereto 
at  109  link  110.  Knob  98  extends  down- 
wardly through  bed  plate  6  and  has  secured 

20  to  it  beneath  the  bed  plate  the  member  111. 
Link  110  'is  connected  to  member  111  by 
means  of  the  pin  and  slot  connection  112. 
Member  111  has  formed  thereon  surfaces 
113  and  111:  which  are  adapted  to  contact 

25  stop  pin  115  extending  downwardly  from 
the  bottom  of  bed  plate  6  to  position  mem- 
ber 111  and  the  change  gears  102  and  103  in 
proper  position  for  operating  upon  either 
the  2-minute  or  the  4-minute  record.    Mem- 

30  ber  111  has  an  arm  116  extending  therefrom 
on  the  opposite  side  of  pivot  117  of  mem- 
ber 111  from  the  stop  lugs  113  and  114, 
and  a  spiral  spring  118  is  attached  to  the 
end  of  arm  116,  the  other  end  of  spring  118 

35  being  secured  to  bed  plate  6  as  indicated  at 
the  point  119  in  Fig.  22.  The  positions  of 
link  110,  member  111  and  spring  118  when 
gear  102  is  in  engtigement  with  gear  100  are 
shown  in  full  lines  in  Fig.  22,  the  corre- 

40  sponding  positions  being  shown  in  dotted 
lines  for  the  opposite  position  in  which  gear 
103  engages  gear  101.  When  the  knob  98 
is  turned  to  move  member  111  from  the  full 
line  to  the  dotted  line  position,  it  will  be 

45  noted  that  spring  118  is  stretched  as  it 
moves  to  the  right,  referring  to  Fig.  22,  un- 
til it  has  passed  across  pivot  117  of  member 
111.  After  this  point,  the  tendency  of  the 
spring   is  to   continue  the   rotation   of   the 

50  member  111  in  the  same  direction,  it  only 
being  necessary  to  move  knob  98  slightly 
more  than  half  way  from  one  position  to 
the  other,  the  force  of  spring  118  complet- 
ing  the   movement.      Similarly,    when   the 

55  knob  is  moved  in  the  o]5posite  direction  and 
membei-  111  returned  from  the  dotted  line 
to  the  full  line  i^osition,  spring  118  is  ex- 
tended until  it  has  crossed  center  117  when 
it  acts  to  complete  the  movement  and  re- 

SO  turn  member  111  to  its  full  line  position. 
While  I  have  described  particular  mech- 
anism for  the  sake  of  clearness,  it  is  obvi- 
ous that  my  invention  is  not  limited  to  the 
particular  details  of  construction  described, 

**  but  that  various  modifications  and  equiva- 


lents may  be  employed  within  my  invention 
and  Avithin  the  scope  of  the  appended 
claims. 

Having  now  described  my  invention,  what 
I  claim  and  desire  to  protect  by  Letters  Pat- 
ent is  as  follows: — 

1.  In  a  phonograph,  in  combination,  a  ro- 
tatable  record  support,  a  reproducer,  means 
for  producing  a  relative  feeding  movement 
along  a  substantially  straight  line  betvveen 
said  reproducer  and  record  support,  said 
means  comprising  coacting  members  mov- 
able into  and  out  of  operative  engagement 
with  each  other,  means  for  rotating  said 
record  support,  means  for  holding  the  same 
against  rotation,  means  for  latching  said  last 
named  means  in  inoperative  position,  a 
single  controlling  member,  and  connections 
from  said  controlling  member  operable 
thereby  at  any  desired  point  in  the  relative 
feeding  movement  between  said  reproducer 
and  said  record  support  to  render  said  latch- 
ing means  operative  or  inoperative  and  to 
simultaneously  cause  said  coacting  members 
to  be  respectively  engaged  with  or  disen- 
gaged from  each  other,  substantially  as  de- 
scribed. 

2.  In  a  phonograph,  in  combination,  a  ro- 
tatable  record  support,  a  reproducer  pro- 
vided with  a  stylus,  said  record  support  be- 
ing movable  with  respect  to  said  reproducer 
in  a  direction  longitudinally  of  the  record 
support,  means  for  rotating  said  record  sup- 
port, frictional  braking  means  for  holding 
the  same  against  rotation,  a  single  control- 
ling member,  and  means  controllable  by  said 
member  at  any  desired  position  of  said 
record  support  relatively  to  said  reproducer 
to  render  said  braking  means  inoperative  or 
operative  and  simultaneously  therewith  to 
cause  said  stylus  to  be  moved  respectively 
into  c:r  out  of  engagement  V\dth  the  surface 
of  a  record  carried  by  said  record  support, 
substantially  as  described. 

3.  In  a  phonograph,  in  combination,  a 
rotatable  record  support,  means  for  rotating 
the  same,  a  brake  band  frictionally  engaged 
upon  said  support  and  having  a  lug  formed 
thereon,  a  stylus  adapted  to  be  operatively 
positioned  with  respect  to  a  record  carried 
hj  said  support,  a  member  adapted  to  move 
into  the  path  of  said  lug  to  stop  said  sup- 
port, a  member  adapted  to  disengage  said 
stylus  from  said  support,  and  a  single  con- 
trolling member  to  cause  said  stopping  and 
disengaging  movements  of  said  members, 
substantially  as  described. 

4.  In  a  phonograph,  in  combination,  a  ro- 
tatable record  support,  driving  means  there- 
for comprising  a  member  having  a  cylindri- 
cal brake  surface,  and  means  for  rendering 
said  driving  means  inoperative,  said  second 
named  means  comprising  a  device  movable 
with  and  yieldingly  and  non-positively  con- 
nected to  said  cylindrical  surface,  and  stop- 
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ping  means  adapted  to  engage  said  device  to 
stop  said  driving  means,  substantially  as  de- 
scribed. 

5.  In  a  phonograph,  in  combination,  a  rota- 
5  table  record  support,  driving  means  therefor, 

a  member  rotatable  with  said  driving  means, 
a  brake  band  encircling  the  major  portion  of 
said  member  and  rotatable  therewith,  and 
means  adapted  to  cooperate  with  said  brake 
10  band  to  stop  said  driving  means,  substan- 
tially as  described. 

6.  In  a  phonograph,  in  combination,  a  ro- 
tatable driving  member,  a  record  support 
mounted  thereon,  a  stylus  movable  into  and 

15  out  of  engagement  with  the  surface  of  a 
record  carried  by  said  support,  said  driving 
member  having  a  projection  extending  there- 
from, a  member  adapted  to  be  moved  into 
the  path  of  said  projection  to  stop  the  rota- 

20  tion  of  said  record  support,  means  for  dis- 
engaging said  stylus  from  the  record  sur- 
face, and  means  comprising  a  single  control- 
ling member  for  moving  said  second  named 
member  into  the  path  of  said  projection  and 

25  for  operating  said  stylus  disengaging  means, 
substantially  as  described. 

7.  In  a  phonograph,  in  combination,  a  ro- 
tatable record  support,  means  for  rotating 
the  same,  a  reproducer  provided  Avith  a  float- 

30  ing  weight  and  a  stylus  carried  thereby,  said 
record  support  having  a  lug  connected  there- 
with, a  member  adapted  to  move  into  the 
path  of  said  lug  to  stop  said  support,  a  mem- 
ber adapted  to  lift  said  weight  to  disengage 

35  said  stylus  from  the  record,  and  a  single 
controlling  means  moA^able  to  cause  the  said 
stopping  and  lifting  movements  of  said 
members,  substantially  as  described. 

8.  In  a  phonograph,  in  combination,  a  ro- 
40  tatable  record  support,  driving  means  there- 
for, and  means  for  rendering  said  driving 
means  inoperative,  said  second  named  means 
comprising  a  substantially  cylindrical  brake 
band  movable  with  said  driving  means  and 

45  frictionally  held  against  movement  with  re- 
spect to  the  same,  and  means  movable  into 
engagement  with  said  brake  band  to  stop 
said  driving  means,  substantially  as  de- 
scribed. 

50  9.  In  a  phonograph,  in  combination,  a  ro- 
tatable record  support,  driving  means  there- 
for, a  stylus  movable  into  and  out  of  en- 
gagement Avith  the  surface  of  a  record  car- 
ried by  said  support,  braking  means  movable 

55  with  said  driving  means  and  frictionally 
held  against  movement  with  respect  to  the 
same,  means  adapted  to  resist  moA^ement  of 
said  braking  means  to  stop  said  driving 
means,  means  for  disengaging  said  stylus 

69  from  the  record  surface,  and  means  for  si- 
multaneously causing  the  operation  of  said 
third  and  fourth,  named  means,  substan- 
tially as  described. 

10.  In  a  phonograph,  in  combination,  a 

65  rotatable  record  support,  means  for  rotating 


the  same,  a  reproducer  provided  Avith  a; 
stylus,  a  traveling  carriage  carrying  said 
record  support,  means  for  progressing  the 
same  axially  of  the  record  support  past  the 
reproducer  to  produce  a  relative  feed,  and 
means  for  automatically  stopping  the  rota- 
tion of  the  record  support  by  frictional 
braking  action,  stopping  the  traA^el  of  the 
carriage,  and  lifting  the  stylus  out  of  con- 
tact with  the  record  at  a  predetermined  point 
in  the  travel  of  the  carriage,  substantially  as 
described. 

11.  In  a  phonograph,  in  combination,  a 
traveling  carriage,  a  rotatable  record  sup- 
port carried  thereby,  means  for  rotating 
said  record  support,  means  comprising  mem- 
bers movable  into  and  out  of  engagement 
with  each  other  for  imparting  a  progressive 
traA^el  to  said  carriage,  and  means  for  simul- 
taneously stopping  the  rotation  of  said 
record  support  and  moving  said  members 
out  of  engagement  Avith  each  other  at  any 
desired  point  in  the  travel  of  said  carriage, 
said  last  named  means  comprising  a  motion 
arresting  device  carried  by  said  carriage, 
substantially  as  described. 

12.  In  a  phonograph,  in  combination,  a 
traveling  carriage,  a  rotatable  record  sup- 
port carried  thereby,  means  for  rotating  the 
same,  means  for  imparting  a  progressive 
travel  to  said  carriage,  and  means  for  stop- 
ping the  rotation  of  said  record  support 
automatically  or  manually,  said  means  com- 
prising motion  arresting  mechanism  carried 
by  said  carriage  and  including  a  member  ro- 
tatable with  said  record  support,  substan- 
tially as  described. 

13.  In  a  phonograph,  in  combination,  a 
traveling  carriage,  a  rotatable  record  sup- 
port carried  thereby,  means  for  rotating  the 
same,  means  for  imparting  a  progressive 
travel  to  the  same,  and  means  for  stopping 
the  rotation  of  said  record  support  and  the 
travel  of  said  carriage  automatically  or 
manually,  said  means  comprising  motion  ar- 
resting mechanism  carried  by  said  carriage 
and  including  a  member  rotatable  with  said 
record  support,  substantially  as  described. 

14.  In  a  phonograph,  in  combination,  a 
traveling  carriage,  a  shaft  carried  thereby, 
a  stationary  frame,  a  rotatiA'e  shaft  carried 
thereby  having  an  operative  connection  with 
said  first  shaft,  a  record  support  mounted  on 
said  first  shaft,  a  brake  member  carried  by 
said  first  shaft,  a  brake  lever  carried  by  said 
carriage  adapted  to  cooperate  with  said 
member  to  stop  the  rotation  of  said  record 
support,  and  means  for  operating  said  le- 
ver, substantially  as  described. 

15.  In  a  phonograph,  in  combination,  a 
traveling  carriage,  a  shaft  carried  thereby, 
a  record  support  secured  to  said  shaft,  a 
lug  rotatable  with  said  shaft,  a  pivoted  le- 
ver carried  by  said  carriage  carrying  a  pro- 
jection and  spring- impelled  to  move  said 
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projection  into  the  path  of  said  lug,  a  latch 
for  holding  said  projection  out  of  the  path 
of  said  lug,  and  means  for  tripping  said 
latch,  substantially  as  described. 
5  16.  In  a  phonograph,  in  combination,  a 
traveling  carriage,  a  shaft  carried  thereby,  a 
record  support  secured  to  said  shaft,  a  band 
carrying  a  lug  and  connected  to  rotate  with 
said  shaft,  a  pivoted  lever  carried  by  said 

10  carriage  carrying  a  projection  and  spring- 
impelled  to  move  said  projection  into  the 
path  of  said  lug,  a  latch  for  holding  said 
projection  out  of  the  path  of  said  lug,  and 
means  for  tripping  said  latch,  substantially 

15  as  described. 

17.  In  a  phonograph,  in  combination,  a 
traveling  carriage,  a  shaft  carried  thereby, 
a  record  support  secured  to  said  shaft,  a 
lug  rotatable  with  said,  shaft,  a  pivoted  le- 

20  ver  carried  by  said  carriage  carrying  a 
projection  and  spring-impelled  to  move  said 
projection  into  the  path  of  said  lug,  a  latch 
for  holding  said  projection  out  of  the  path 
of  said  lug,  means  for  tripping  said  latch 

25  and  a  lever  carried  by  said  carriage  for  op- 
erating said  tripping  means,  substantially 
as  described. 

18.  In  a  phonograph,  in  combination,  a 
traveling  carriage,  a  shaft  carried  thereby, 

'  30  a  record  support  secured  to  said  shaft,  a 
member  connected  with  and  rotated  by  said 
shaft,  a  pivoted  lever  carried  by  said  car- 
riage carrying  a  projection  and  spring-im- 
pelled to  move  said  projection  against  said 

!  36  member,  a  latch  for  holding  said  projection 
out  of  contact  with  said  member,  and  means 
carried  by  said  carriage  for  trip^Ding  said 
latch,  substantially  as  described. 

19.  In  a  phonograph,  in  combination,  a 
I  40  traveling  carriage,  a  movable  feed  nut  car- 
ried by  said  carriage,  a  stationary  frame,  a 
feed  screw  carried  thereby  with  which  said 
nut  is  adapted  to  cooperate,  spring  means 
for  holding  said  nut  in  engagement  with 

'  45  said  screw,  means  carried  by  said  carriage 
and  comprising  a  rotatable  cam  for  forcing 
said  nut  out  of  engagement  with  said  screw, 
spring  means  for  operating  said  forcing 
means,  a  latch  for  holding  said  forcing 
50  means  in  inoperative  position,  and  means 
for  tripping  said  latch,  substantially  as  de- 
scribed. 

20.  In  a  phonograph,  in  combination,  a 
traA'eling  carriage,  a  pivoted  feed  nut  car- 

55  ried  by  said  carriage,  a  stationary  frame, 
a  feed  screw  carried  thereby  with  which 
said  nut  is  adapted  to  cooperate,  spring 
means  for  holding  said  nut  in  engagement 
with  said  screw,  means  carried  by  said  car- 

60  riage  for  forcing  said  nut  out  of  engage- 
ment with  said  screw,  spring  means  for  op- 
erating said  forcing  means,  a  latch  for  hold- 
ing said  forcing  means  in  inoperative  posi- 
tion, a  lever  for  tripping  said  latch  and  an 

65  abutment  contacted  by  said  lever  during  the 


travel  of  said  carriage  to  operate  the  lever, 
said  abutment  being  adjustable  to  cause 
said  lever  to  trip  said  latch  at  different 
points  in  the  travel  of  said  carriage,  svib- 
stantially  as  described. 

21.  In  a  phonograph,  in  combination,  a 
traveling  carriage,  a  rotatable  record  sup- 
port carried  thereby,  a  rock  shaft  carried 
by  said  carriage,  a  stationary  reproducer 
having  a  floating  weight,  and  means  for 
raising  and  lowering  said  weight  independ- 
ently of  the  body  of  said  reproducer  from 
the  oscillation  of  said  rock  shaft  at  any 
point  in  the  travel  of  said  carriage,  sub- 
stantially as  described. 

22.  In  a  phonograph,  in  combination,  a 
traveling  carriage,  a  rotatable  record  sup- 
port carried  thereby,  a  rock  shaft  carried 
by  said  carriage,  a  stationary  reproducer 
having  a  floating  weight,  and  a  stylus  car- 
ried thereby,  means  for  raising  said  weight 
to  place  said  stylus  in  inoperative  position, 
means  for  latching  said  raising  means  in 
inoperative  position,  and  connections  from 
said  rock  shaft  for  releasing  said  raising 
means  from  said  latching  means,  substan- 
tially as  described. 

23.  In  a  phonograph,  in  combination,  a 
traveling  carriage,  a  rotatable  record  sup- 
port carried  thereby,  a  rock  shaft  carried 
by  said  carriage,  a  stationary  reproducer 
having  a  floating  weight,  a  bell  crank  and 
connections  therefrom  for  adjusting  the  po- 
sition of  said  weight,  and  a  connection  be- 
tween said  rock  shaft  and  bell  crank  per- 
mitting relative  movement  between  the  same 
longitudinally  of  said  shaft  for  operating 
the  latter  from  the  former,  substantially  as 
described. 

24.  In  a  phonograph,  in  combination,  a 
stationary  reproducer  having  a  floating 
weight,  a  traveling  carriage,  a  rotatable  rec- 
ord support  carried  thereby,  a  rock  shaft 
carried  by  said  carriage,  a  rod  secured  to 
said  rock  shaft  and  extending  longitudinally 
thereof,  a  bell  crank  having  a  slidable  con- 
nection with  said  rod  and  adapted  to  be  os- 
cillated thereby,  and  means  coacting  with 
said  bell  crank  to  raise  said  floating  weight, 
substantially  as  described. 

25.  In  a  phonograph,  in  combination,  a 
support,  a  reproducer  secured  thereto  and 
carrying  a  stylus  having  an  operative  and 
inoperative  position,  and  means  for  deter- 
mining the  position  of  the  stylus  comprising 
a  lever  pivoted  to  said  support  and  spring 
pressed  to  move  said  stylus  into  inoperative 
position,  a  link  movable  to  cam  said  lever 
into  inoperative  position,  and  means  for 
moving  said  link,  substantially  as  described. 

26.  In  a  phonograph,  in  combination,  a 
support,  a  reproducer  secured  thereto  and 
provided  with  a  pivoted  floating  weight,  a 
bell  crank  pivoted  to  said  support  spring- 
pressed  to  raise  said  weight  into  inoperative 
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position  and  having  a  depending  arm  with 
a  hig  thereon,  a  link,  and  means  for  recipro- 
cating said  link  to  cam  said  lug  against  said 
spring  pressure  and  to  release  the  same,  sub- 
5  stantially  as  described. 

27.  In  a  phonograph,  in  combination,  a 
rotatable  record  support,  a  reproducer  hav- 
ing a  floating  v^eight,  means  comprising  a 
traveling  carriage  for  producing  a  relative 

10  feeding  movement  between  said  record  sup- 
port and  said  reproducer,  a  rock  shaft, 
means  connected  thereto  for  adjusting  the 
position  of  said  weight,  braking  means  car- 
ried by  said  carriage  and  controlled  by  said 

X5  rock  shaft  for  stopping  said  record  support, 
and  a  lever  movable  at  will  for  rocking  said 
shaft  in  opposite  directions,  substantially  as 
described. 

28.  In  a  phonograph,  in  combination,  a 
20  rotatable  record  support,  a  reproducer  hav- 
ing a  floating  weight,  a  rock  shaft,  a  feed 
screw  and  a  nut  movable  into  and  out  of 
engagement  with  the  same,  means  operated 
b_y  said  rock  shaft  for  positively  stopping 

25  said  record  support  and  moving  said  nut 
away  from  said  screw,  and  means  compris- 
ing a  single  member  movable  at  will  for 
rocking  said  shaft  in  opposite  directions, 
substantial^  as  described. 

30  29.  In  a  phonograph,  in  combination,  a 
rotatable  record  support,  a  reproducer  hav- 
ing a  floating  weight,  a  rock  shaft,  a  feed 
screw  and  a  nut  movable  into  and  out  of 
engagement  with  the  same,  means  operated 

35  by  said  rock  shaft  for  positively  stopping 
said  mandrel,  moving  said  nut  away  from 
said  screw,  and  lifting  said  weight,  and 
means  comprising  a  single  member  mov- 
able at  will  for  rocking  said  shaft  in  oppo- 

40  site  directions,  substantially  as  described. 

30.  In  a  phonograph,  in  combination,  a 
rotatable  record  support,  a  shaft  therefor,  a 
lug  rotating  with  said  shaft,  a  rock  shaft,  a 
lever  loosely  mounted  on  said  shaft,  having 

45  a  projection  thereon,  and  spring-impelled  to 
move  said  projection  into  the  path  of  said 
lug,  a  latch  for  holding  said  lever  with  said 
p]X)jection  out  of  the  path  of  said  lug,  and  a 
^  leA'er  secured  to  said  rock  shaft  having  a 
50  projection  thereon  adapted  to  trip  said  latch, 
substantially  as  described. 

31.  In  a  phonograph,  in  combination,  a 
rotatable  record  STipport,  a  shaft  therefor,  a 
lug  rotating  with  said  shaft,  a  lever  carry- 

55  ing  a  projection  and  spring  impelled  to 
move  said  projection  into  the  path  of  said 
lug,  a  latch  for  holding  said  lever  with  said 
projection  out  of  the  path  of  said  lug,  and  a 
lever  adapted  on  movement  in  one  direction 

60  to  trip  said  latch,  and  on  movement  in  the 
opposite  direction,  to  force  said  first  named 
lever  into  latched  position,  substantially  as 
described. 

32.  In  a  phonograph,  in  combination,  a 
65  traveling  carriage,  a  rotatable  record  sup- 


port, and  means  carried  by  said  carriage 
for  stopping  the  rotation  of  said  record  sup- 
port, comprising  a  pivoted  lever  carrying 
a  brake  lug,  spring  means  impelling  said 
lever  to  braking  position,  a  spring  pressed  ^q 
lever  one  arm  of  which  is  adapted  to  en- 
gage said  first  lever  to  latch  the  same  in  in- 
operative position,  and  means  for  rocking 
said  second  lever  to  trip  said  latch,  substan- 
tially as  described.  75 

33.  In  a  phonograph,  in  combination,  a 
traveling  carriage,  a  rotatable  record  sup- 
port, and  means  carried  by  said  carriage 
for  stopping  the  rotation  of  said  record  sup- 
port, comprising  a  pivoted  lever  carrying  a  go 
brake  lug,  spring  means  impelling  said 
lever  to  braking  position,  and  a  spring 
pressed  lever  one  arm  of  which  is  adapted 

to  engage  said  first  lever  to  latch  the  same 
in  inoperative  position,  and  the  other  arm  35 
of  which  extends  beyond  said  carriage,  sub- 
stantially as  described. 

34.  In  a  phonograph,  in  combination,  a 
traveling  carriage,  feeding  means  for  the 
same  comprising  a  feed  screw  and  a  piv-  90 
oted  feed  nut,  a  rock  shaft  carried  by  said 
carriage  and  operable  to  disengage  said  feed 
nut  from  said  feed  screw  to  render  said  feed- 
ing means  inoperatiA-e,  means  comprising  a 
spring  to  so  operate  the  rock  shaft,  and  95 
means  for  latching  said  last  named  means 
against     operation,     substantially     as     de-    . 
scribed. 

35.  In  a  phonograph,  in  combination,  a 
traveling  carriage,  feeding  means  for  the  100 
same  comprising  a  feed  screw  and  a  pivoted 
feed  nut,  a  rock  shaft  carried  by  said  car- 
riage and  operable  to  disengage  said  feed 
nut  from  said  feed  screw  to  render  said 
feeding  means  inoperative,  means  compris-  105 
ing  a  spring  to  so  operate  the  rock  shaft, 
means  for  latching  said  last  named  means 
against  operation,  and  means  for  automati- 
cally tripping   said  latching  means   when 
the  carriage  reaches  a  predetermined  point,  no 
substantially  as  described. 

36.  In  a  phonograph,  in  combination,  a 
traveling  carriage,  feeding  means  for  the 
same  comprising  a  feed  screw  and  a  pivoted 
feed  nut,  a  rock  shaft  carried  by  said  car-  115 
riage  and  operable  to  render  said  feeding 
means  inoperative,  manually  operable  means 

to  operate  the  rock  shaft  at  will,  means 
comprising  a .  spring  co  -  acting  with  said 
manually  operable  means  to  operate  the  rock  120 
shaft,  means  for  latching  said  last  named 
means  against  operation,  and  means  for  au- 
tomatically tripping  said  latching  means 
when  the  carriage  reaches  a  predetermined 
point,  substantially  as  described.  125 

37.  In  a  phonograph,  in  combination,  a 
traveling  cai'riage,  feeding  means  for  the 
same,  a  rock  shaft  carried  by  said  carriage 
and  operable  to  render  said  feeding  means 
inoperative,  spring-impelled  means  to  so  op-  130 
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erate  the  rock  shaft,  means  for  latching  said 
spring  impelled  means  against  operation, 
and  manual  means  for  moving  said  spring- 
impelled  means  into  latched  position,  sub- 
6  stantially  as  described. 

38.  In  a  phonograph,  in  combination,  a 
traveling  carriage,  feeding  means  for  the 
same,  a  rock  shaft  carried  by  said  carriage 
and  operable  to  render  said  feeding  means 

10  inoperative,  spring-impelled  means  to  so  op- 
erate the  rock  shaft,  means  for  latching  said 
spring  impelled  means  against  operation, 
and  a  hand  lever  attaclied  to  said  rock  shaft 
for  operating  the  latter  independently  of 

15  said  spring-impelled  means,  substantially  as 
described. 

39.  In  a  phonograph,  in  combination,  a 
rotatable  record  support,  driving  means 
therefor,  a  reproducer,  means  for  produc- 

20  ing  a  relative  feeding  movement  between 
said  reproducer  and  said  record  support, 
means  for  rendering  said  last  named  means 
inoperative,  braking  means  movable  with 
said   driving  means   and  frictionally  held 

25  against  movement  with  respect  to  the  same, 
means  adapted  to  resist  movement  of  said 
bralring  means  with  respect  to  said  driving 
means,  and  means  for  simultaneously  con- 
trolling the   operation   of   said   third   and 

30  fifth  named  means,  substantially  as  de- 
scribed. 

40.  In  a  phonograph,  in  combination,  a 
rotatable  record  support,  driving  means 
therefor,  and  means  for  automatically  ren- 

35  dering  said  driving  means  inoperative  at  a 
desired  point  in  the  reproduction  of  a  rec- 
ord carried  by  said  support,  said  second 
named  means  comprising  a  substantially 
cylindrical  brake  band  movable  with,  and 

40  yieldingly  and  non-positively  connected  to 
said  driving  means,  and  stopping  means 
adapted  to  engage  said  brake  band  to  stop 
said  driving  means,  substantially  as  de- 
scribed. 

45  41.  In  a  phonograph,  in  combination,  a 
rotatable  record  support,  a  sound  box,  means 
for  producing  a  relative  feeding  movement 


between  said  sound  box  and  record  support, 
said  means  comprising  coacting  members 
movable  into  and  out  of  operative  engage-  50 
ment  with  each  other,  means  for  rotating 
said  record  support,  means  for  holding  the 
same  against  rotation,  means  for  latching 
said  last  named  means  in  inoperative  posi- 
tion, a  single  controlling  member,  and  con-  55 
nections  from  said  controlling  member  op- 
erable thereby  at  any  desired  point  in  the 
relative  feeding  movement  between  said 
sound  box  and  said  record  support  to  ren- 
der said  latching  means  operative  or  inop-  60 
erative  and  to  simultaneously  cause  said  co- 
acting  members  to  be  engaged  with  or  dis- 
engaged from  each  other,  substantially  as 
described. 

42.  In  a  phonograph,  in  combination,  a  65 
rotatable  record  support,  a  sound  box  pro- 
vided with  a  stylus,  means  for  producing 
a  relative  feeding  movement  between  said 
sound  box  and  record  support,  said  means 
comprising  coacting  members  movable  into  70 
and   out  of  engagement  with  each   other, 
means    for    rotating    said   record    support, 
means  for  holding  the  same  against  rota- 
tion, means  for  latching  said  last  named 
means  in  inoperative  position,  a  single  con-  75 
trolling  member,  and  connections  from  said 
controlling  member  operable  thereby  at  any 
desired  point  in  the  relative  feeding  move- 
ment between  said  sound  box  and  said  rec- 
ord support  to  render  said  latching  means  80 
operative    or    inoperative    and    simultane- 
ously therewith  to  cause  said  coacting  mem- 
bers to  be  engaged  with  or  disengaged  from 
each  other  and  said  stylus  to  be  moved  re- 
spectively into  or  out  of  engagement  with  85 
the  surface  of  a  record  carried  by  said  sup- 
port, substantially  as  described. 

This  specification  signed  and  witnessed 
this  2d  day  of  August  1910. 


PETER  WEBER. 


Witnesses : 

Dyer  Smith, 
H.  H.  Dyke. 
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spocification  of  letters  Patent.        Patented  Mar.  37,  1917. 
Application  filed  August  28, 1915.     Serial  No.  47,757. 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  William  W.  Dean,  a 
citizen  of  the  United  States,  residing  at 
Rochester,  in  the  county  of  Monroe  and 
5  State  of  New  Yoi'k,  have  invented  a  certain 
neAv  and  useful  Improvement  in  Sound- 
Amplifiers,  (Case  2*,)  of  which  the  follow- 
ing is  a  full,  clear,  concise,  and  exact  descrip- 
tion, reference  being  had  to  the  accompany- 

10  ing  drawings,  forming  a  part  of  this  speci- 
fication. 

The  present  invention  relates  to  a  sound 
amplifier. 
It  is  a  well-known  fact  that  sound  travels 

15  more  readily  through  an  elastic  solid  than 
through  a  gas.  I  employ  this  fact  in  detect- 
ing and  amplifying  sounds  that  are  diffi- 
cult to  perceive.  The  detector  and  amplifier 
which  is  the  subject  of  the  present  invention 

20  is  employed  in  detecting  knocks  in  en- 
gines, sounds  indicative  of  unusual  condi- 
tions in  machinery  of  all  kinds,  leaks  in 
pipes,  and,  in  fact  vibrations  and  noises  of 
all  kinds. 

25  In  the  accompanying  drawings  which 
form  a  part  of  the  present  specification,  and 
in  which  I  have  illustrated  the  preferred 
embodiment  of  my  invention, 

Figure  1  is  a  side  elevation  with  the  cas- 

30  ing  shown  in  section ; 

Fig.  2  is  a  front  elevation  with  the  cas- 
ing sectioned  on  the  line  2 — 2  of  Fig.  1 ;  and 
Fig.  3  is  an  elevation  of  an  extension-rod 
for  adjusting  the  length  of  the  sound-trans- 

35  mitting  rod. 

I  am  aware  that  microphonic  devices  have 
been  employed  to  detect  and  amplify  sounds, 
but,  as  heretofore  constructed,  these  devices 
have  been  cumbersome  and  constructed  on 

40  faulty  design. 

The  device  shown  in  the  drawings  com- 
prises a  casing  1,  which  contains  the  inertia 
microphone  2,  and  the  transmitting-mem- 
ber  3,  which  comprises  a  jointed  rod.    The 

45  casing  1  comprises  a  cylindrical  shell  4, 
through  the  top  of  which  a  push-button- 
member  5  projects  and  into  the  bottom  of 
which  the  upper  section  of  the  jointed  rod 
3  is  screw -threaded  at  6.     The  cylindrical 

50  casing  4  is  closed  by  end-plates  7  and  8, 
which  are  secured  in  any  suitable  manner,  as 
by  means  of  the  screws  9.  A  pair  of  nor- 
mally-open contact-springs  10  and  11  are 
mounted  in  a  block  of  insulation  12,  which  is 

55  secured  to  one  of  the  end-plates  7.     The 


springs  10  and  11  have  their  free  ends  ex- 
tending beneath  the  push-button  5  in  such 
manner  that  pressure  upon  the  button  5 
closes  contact  between  the  springs.  The  up- 
per section  of  the  jointed  rod  3  extends  into  60 
the  casing  4  and  has  secured  thereto  within 
the  casing  4  the  inertia  microphone  2,  one 
terminal  of  which  is  connected  to  the  spring 
11  and  the  other  of  which  is  grounded  on 
the  rod  3.  The  cooperating  contact  spring  65 
10  is  connected,  through  the  primary  wind- 
ing 13  of  an  induction  coil,  to  the  battery 
14,  the  other  side  of  which  is  connected  to 
the  inner  electrode  of  the  microphone  2. 
The  secondary  winding  15  of  the  induction  70 
coil  is  connected  to  a  suitable  telephone  re- 
ceiver, which  may  be  of  the  familiar  watch- 
case  type,  so  as  to  be  easily  clamped  to  the 
ear  of  the  operator.  The  transmitting- 
member  3  is  composed  of  a  number  of  sec-  75 
tions  which  are  screw-threaded  together,  as 
shown  at  17,  so  as  to  form,  for  the  purpose 
of  sound-transmission  therethrou;gh,  one 
continuous  rod.  The  lowermost  section  18  is 
formed  of  a  hardened  steel  point,  so  that  the  80 
rod  may  be  brought  into  firm  molecular  en- 
gagement with  the  object  from  which  sound 
is  to  be  received. 

In  Fig.  3  I  have  shown  an  extension  rod, 
which  is  provided  with  a  male  coupling  end  85 
19  and  a  female  coupling  end  20,  whereby 
the  sound-transmitting  member  3  may  be 
made  extensible  as  desired,  so  as  to  gain  ac- 
cess to  remote  points. 

The   casing  which  surrounds  the  micro-  90 
phone    is    preferably    made    of    insulating 
material,  so  that  the  same  may  safely  be 
grasped  by  the  operator  without  fear  of  elec- 
trical shock.    The  button  5  which  closes  the 
operating  circuit  of  the  device,  is  so  placed  95 
that  when  the  hand  of  the  operator  pushes 
the  point  18  against  the  object  to  be  tested, 
the  circuit  will  be  automatically  closed  to 
render  the  device  operative.    While  the  cas- 
ing 1  is  secured  to  the  sound-transmitting  100 
member  3  so  that  this  member  may  readily 
be  manipulated  by  the  hand  of  the  operator, 
there  is  no  connection  otherwise  between  the 
casing  and  the  microphone  2.  so  that  pres- 
sure upon  the  casing,  or  knocking  the  same,  105 
as  by  accidental  dropping,  will  not  change 
the  adjustment  of  the  parts. 

It  will  be  apparent  from  the  above  de- 
scription that  I  have  provided  an  efficient 
and  convenient  sound-amplifier  which  em-  110 
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bodies   marked   mechanical    and    operating 
features. 
What  I  claim  is : 

1.  In  combination,  a  rod  having  at  one 
5  end  a  hardened  steel  point,  a  granular  car- 
bon microphone  directly  connected  to  the 
other  end  of  said  rod  only,  a  casing  secured 
to  said  rod  independently  of  said  micro- 
phone and  surrounding  said  microphone,  and 

10  a  switch  for  said  microphone,  said  switch 
being  carried  by  said  casing. 

2.  In  combination,  a  jointed  rod  compris- 
ing a  plurality  of  sections  secured  end  to 
end,  the  outermost  section  having  a  hard- 

15  ened  steel  point,  a  microphone  connected  to 
the  opposite  end  of  said  rod,  a  casing  secured 
to  said  rod  and  surrounding  said  micro- 
phone, a  switch  in  said  casing,  said  switch 
being  operated  by  act  of  the  operator  in 

20  pressing  the  point  of  the  rod  against  an  ob- 
ject. 

3.  In  combination,  a  rod  having  a  hard- 
ened point,  an  inertia  microphone  connected 
to  the  opposite  end  of  said  rod,  a  casing 

25  surrounding  said  microphone  and  secured  to 
said  rod,  and  a  switch  having  a  projecting 
member,  said  member  passing  through  said 
casing  and  having  its  end  adapted  to  be 
depressed  by  the  hand  of  the  operator  in 


pressing  the  point  of  the  rod  against  an  30 
object. 

4.  In  combination,  a  transmitting-member 
comprising  a  rod  having  screw-threaded  sec- 
tions secured  end  to  end,  the  outer  end  of 
said  member  comprising  a  hardened  point,  35 
an  inertia  microphone  secured  to  the  inner 
end  of  said  rod,  a  casing  surrounding  said 
microphone  and  secured  to  said  rod,  a  nor- 
mally-open switch  in  said  casing,  said  switch 
having  an  operating  member  projecting  40 
through  the  top  of  the  casing  in  position  to 
be  depressed  by  the  hand  of  the  operator  in 
pressing  the  point  of  the  transmitting-mem- 
ber against  an  object. 

5.  In  combination  a  rod  having  at  one  end  4  5 
a  hardened  steel  point,  a  granular  carbon 
microphone  directly  connected  to  the  other 
end  of  said  rod  only,  a  casing  surrounding- 
said  microphone  but  being  out  of  contact 
therewith,  said  casing  being  secured  to  said  50 
rod  adjacent  the  point  of  attachment  of  said 
microphone,  said  casing  being  substantially 
closed  and  forming  a  guard  against  the 
entry  of  extraneous  noises  or  vibrations  and 

as  a  handle  for  the  operator.  55 

'In  witness  whereof,  I  hereunto  subscribe 
my  name  this  25  day  of  Aug.  A.  D.  1915. 
WILLIAM  W.  DEAN. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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Specification  of  Letters  Patent.         Patented  Mar.  37,  1917. 

Application  filed  February  24,-1914.     Serial  No.  820,643. 


To  all  whom,  it  may  concern: 

Be  it  known  that  I,  Alva  D.  Jones,  a  citi- 
zen of  the  United  States,  residing  in  the  city 
and  county  of  Philadelphia,  State  of  Penn- 
5  sylvania,  have  invented  a  new^  and  useful 
Sound-Box,  of  "which  the  following  is  a 
specification. 

In  sound  boxes  for  talking  machines,  as 
generally  constructed,  the  sound  reproducing 

10  diaphragm  is  held  in  position  by  one  or  more 
detachable  annuli  of  rubber  or  similar  ma- 
terial, and  the  sound  box  is  composed  of  a 
plurality  of  metallic  arid  rubber  parts, 
united  by  screws,  the  various  parts  having 

15  rubber  insulation  betAveien  them,  whereby  the 
cost  of  production  is  greatly  increased. 

It  is  further  well  known  that  most  sound 
boxes  in  use  emit  a  metallic  or  scratchy 
sound    accompanying  the   reproduction   of 

20  sound  from  the  sound  reproducing  tablet. 
By  my  present  invention,  I  construct  the 
sound  box  of  a  single  body  of  rubber  or  simi- 
lar suitable  material,  within  which  I  cast, 
mold  or  otherwise  secure  the  diaphragm  or' 

25  disk  to  which  the  stylus  arm  of  the  usual 
construction  is  secured,  whereby  the  expense 
of  production  is  reduced  to  a  minimum,  and 
I  obtain  a  sound  box  as  a  whole,  which  pos- 
sesses marked  advantages  over  those  of  the 

30  prior  art,  and  wherein  the  sound  box  body 
is  composed  of  a  single,  integral  piece  of  ma- 
terial. 

In  carrying  out  my  invention,  I  simulta- 
neously with  the  production  of  the  one  piece 

35  sound  box  body  arid  the  securing  of  the  mica 
or  other  diaphragm  therein  also  cast  within 
or  to  said  sound  box  body,  the  bearings  in 
which  the  stylus  holder  is  mounted,  and  I 
provide  said  stylus  holder  with  a  novel  con- 

40  struction  of  jeweled  bearings  by  which  lat- 
ter I  attain  a  most  faithful  and  accurate  re- 
production of  the  sound  to  be  reproduced  or 
transmitted. 

To  the  above  ends,  my  invention  consists 

45  of  a  novel  method  of  producing  a  sound  box, 
wherein  the  sound  box  body  is  in  one  piece 
and  has  the  mica  disk  or  diaphragm  cfvst, 
molded  or  otherwise  secured  thereto,  si- 
multaneously with  the  production   of  the 

50  sound  box  body,  the  bearings  for  the  stylus 
arm  being  also  cast  or  molded  into  or  upon 
said  body  j^ortion  at  the  same  time. 

It  further  consists  of  a  novel  construc- 
tion of  a  sound  box  having  a  one  piece  body 

55  of  rubber  or  similar  suitable  material  within  ■ 


which  the  mica  or  other  diaphragm  is  cast 
or.  molded,  without  necessitating  the  employ- 
ment of  extraneous  fastening  devices. 

It  further  consists  of  other  novel  features 
of  construction,   all   as  will  be  hereinafter  60 
fully  set  forth. 

For  the  purpose  of  illustrating  my  inven- 
tion  I   have   shown   in   the   accompanying 
drawings  one  form  thereof  which  is  at  pres- 
ent preferred  by  me,  since  the  same  will  give  65 
in  practice  satisfactory  and  reliable  results, 
although  it  is  to  be  understood  that  the  vari-    ^ 
ous  instrumentalities  of  which  my  invention 
consists  can  be  variously  arranged  and  or- 
ganized and  that  my  invention  is  not  limit-  70 
ed  to  the  precise  arrangement  and  organiza- 
tion   of   these    instrumentalities    as   herein 
shown  and  described. 

Figure  1  represents  a  side  elevation  of 
a  sound  box  embodying  my  invention.  75 

Fig.  2  represents  a  section  on  line  x — x 
Fig.  1. 

Fig.  3  represents  on  a  reduced  scale,  a  sec- 
tion similar  to  Fig.  2,  but  showing  the  sound 
box  as  applied  to  the  coacting  element  of  a  80 
talking  machine,  and  the  rear  inner  por- 
tion of  the  sound  box  being  of  softer  rubber 
or  similar  material. 

Fig.  4  represents  a  sectional  view  of  a 
portion  of  the  sound  box  seen  in  Fig.  3  on  85 
an  enlarged  scale. 

Fig.  5  represents  a  sectional  view,  partly 
in  elevation,  showing  another  modification 
of  my  invention. 

Fig.  6  represents  a  front  elevation  of  the  90 
mica  or  other  diaphragm  emploved,  in  de- 
tached position. 

Fig.  i  represents,  in  detached  position,  a 
perspective  view  of  a  band  Avhich  may  be 
cast  or  molded  in  the  sound  box  body,  show-  95 
ing  also  the  lugs  for  the  reception  of  the 
bearings  of  the  stylus  holder. 

Fig.  8  represents  a  sectional  view,  partly 
in   elevation,   showing   a   slightly   different 
form  of  securing  or  casting  the  bearings  for  100 
the  stylus  holder  in  the  sound  box  body. 

Fig.  9  represents  a  front  elevation  on  an 
enlarged  scale,  showing  one  manner  of 
mounting  the  bearings  for  the  stylus  holder, 
whereby  a  very  delicate  and  sensitive  i*epro-  105 
duction  of  the  soimd  waves  may  be  pro- 
duced. 

Fig.  10  represents  on  an  enlarged  scale,  a 
front  elevation  of  a  portion  of  the  stylus 
holder  and  its  adjuncts,  seen  in  Fig.  9.  no 
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Fig.  11  represents  a  sectional  view  of  the 
diaphragm  and  its  adjuncts  showing  the 
manner  of  securing  the  stylus  holder  to  said 
diaphragm.  Fig.  12  represents  a  sectional 
g  view  of  another  embodiment  of  my  inven- 
tion. Fig.  13  represents  a  side  elevation  of 
a  modification.  Fig.  14  represents  a  plan 
view  of  Fig.  13.  Fig.  15  represents  a  sec- 
tion  on   line  x — «,   Fig.   13.     Similar  nu- 

jQ  merals  of  reference  indicate  corresponding 
parts  in  the  figures. 

Eef erring  to  the  drawings: 
1    designates   mj^   novel    construction    of 
sound  box,  the  same  comprising  a  one  piece 

J  5  body  portion  and  the  diaphragm  2,  having 
the  ports  3  therethrough,  through  which 
ports  the  rubber  or  other  plastic  material  of 
the  sound  box  body  is  adapted  to  pass  or 
interlock  during  the  action  of  molding  and 

2Q  become  set,  as  indicated  at  the  points  4  in 
Figs.  2  and  4.  5  designates  the  rear  Avail 
of  the  one  piece  sound  box  body  which  has 
an  outer,  annular,  peripheral  groove  or  in- 
dentation 6,  formed  during  the  action  of 

25  molding  or  by  the  action  of  the  molds,  said 
sound  box  having  the  outer  peripheral  solid 
portion  7,  which  surrounds  the  outer  periph- 
eral edge  8  of  the  diaphragm  2,  and  is  con- 
tinued around  said  outer  periphery  of  the 

30  diaphragm  and  is  annularly  deflected  as  at 
9,  so  as  to  terminate  in  the  outwardly  pro- 
jecting lip  10,  the  outer  peripher;/  of  the 
diaphragm  being  jDinched  between  the  mem- 
bers 6  and  9,  as  will  be  understood  from  the 

35  enlarged  views  in  Figs.  2  and  4.  Simul- 
taneously with  the  casting  of  the  body  por- 
tion of  rubber  or  other  similar  material 
around  the  diaphragm  2,  I  also  cast  or  mold 
in  position  the  band  11,  best  seen  in  Fig.  7, 

40  which  is  provided  at  its  terminals  with  the 
outwardlj''  projecting  arms  12,  which  termi- 
nate in  the  bearings  13,  having  the  openings 
14  therein,  in  which  openings  are  mounted 
the  smooth  portions  16  of  the  stems  15,  the 

45  latter  having  the  threaded  portions  17  and 
18,  said  portion  17  terminating  in  a  conical 
point  19,  which  is  received  in  the  jeweled 
bearing  or  block  20,  inserted  in  the  block  or 
stylus  holder  21. 

50  22  designates  a  nut  engaging  the  threaded 
portion  17,  whereby  the  tension  of  the 
spring  23  can  be  adjusted,  according  to  re- 
quirements. 24  designates  an  outer  nut  en~ 
gaging  the  threaded  portion  18,  whereby  the 

55  tension  of  the  spring  25  can  be  adjusted,  ac- 
cording to  requirements.  The  block  or 
stylus  holder  21  is  adapted  to  receive  the 
chuck  or  stylus  26  in  the  usual  manner 
which  engages  the  groove  of  the  tablet  27  in 

60  the  customary  manner,  the  stylus  or  the 
stylus  chuck  being  held  in  position  by  a 
screw  28  of  the  usual  construction. 

The    stylus    arm    29    projects    upwardly 
from  the  "stylus  block  21  and  has  its  upper 

65  extremity  deflected  laterally  as  at  30  and 


suitably  secured  to  the  diaphragm  2,  as  in- 
dicated at  31,  by  any  suitable  cementing  or 
fastening  means,  so  that  no  metal  contacts 
with  the  diaphragm  2.  During  the  opera- 
tion of  casting  the  sound  box  body,  I  also  yr, 
cast  the  laterally  extending  neck  or  tubular 
extension  32  thereon,  and  provide  the  same 
with  the  ridges  33,  which  are  adapted  to  en- 
gage the  tubular  extension  34  of  the  tone 
arm,  as  will  be  understood  from  Fig.  3,  and  75 
I  also  provide  the  pin  35  to  form  the  bayonet 
joint  connection  with  the  extension  or  tone 
arm  34  of  the  usual  construction. 

If  desired,  I  may  employ  in  lieu  of  the 
construction  seen  in  Fig.  7,  for  producing  go 
the  bearings  for  the  stylus  arm,  the  con- 
struction seen  in  Fig.  8,  which  shows  the 
bearings  36  as  mounted  on  arms  37  con- 
nected by  the  bar  38,  said  bar  and  arms 
being  cast  in  the  sound  box  body  simultane-  35 
ously  with  the  casting  of  the  diaphragm  2 
therein,  as  will  be  understood  from  said 
Fig.  8. 

In  all  the  embodiments  of  my  invention, 
it  will  be  seen  that  the  front,  rear  and  outer  90 
peripheral  portion  of  the  sound  box  body  is 
of  one  piece  and  composed  of  a  single  mass 
of  rubber  or  similar  material  which  during 
the  process  of  casting  or  molding  is  prop- 
erly shaped  to  produce  the  construction  seen  95 
in  Fig.  2,  and  has  its  outer  portions  com- 
pressed during  molding  upon  the  outer  por- 
tions of  the  diaphragm  2.  All  screws,  metal 
plates,  washers,  packings  for  the  diaphragm 
and  the  like  are  dispensed  with,  my  novel  100 
sound  box  body  being  made  integral  or  in 
one  piece  and  comprising  merely  the  body 
itself  with  the  diaphragm  and  bearings  for 
the  stylus  holder  cast  therein  at  one  and  the 
same  operation.  i05 

It  Avill  be  further  apparent  that  during 
the  casting  of  the  diaphragm,  the  plastic 
material  of  Avhich  the  sound  box  body  is 
composed,  will  be  caused  to  enter  the  open- 
ings 3  in  the  outer  periphery  in  the  dia-  110 
phragm  2  at  the  points  4,  so  that  the  outer 
periphery  of  said  diaphragm  will  be  prop- 
erly and  intimately  interlocked  with  the 
sound  box  body,  as  indicated  at  the  points 
4  best  seen  in  Figs.  2  and  4.  In  Fig.  5  is  115 
illustrated  a  partly  sectional  view  of  the 
sound-box,  in  which  the  diaphragm  is  illus- 
trated as  without  the  perforations  near  its 
periphery  and  with  the  diaphragm  simply 
secured  between  the  contiguous  portions  of  120 
the  sound-box. 

The  body  of  the  sound-box  has  an  an- 
nular channel,  39,  in  its  XDeripheral  wall, 
into  Avhich  the  edge  of  the  diaphragm  ex- 
tends, and  segmental  slots,  40  and  41,  are  125 
formed  in  the  front  and  back  of  the  body 
Avhich  lead  into  said  channel,  to  provide 
means  for  removing  the  core  forming  the 
channel  and  to  lighten  the  weight  of  the 
sound-box  whereby  the  core  can  be  readily  130 
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removed,  if  desired,  during  or  after  the  act 
of  casting.  The  st3dus  arm  29  can  be  assem- 
bled ^vith  respect  to  the  diaphragm  at  any 
desired  stage  during  or  prior  to  the  produc- 
5  tion  or  casting  of  the  sound  box  body  by  the 
molding  jaws  43,  which  are  mounted  on  the 
curved  spring  45,  said  jaws  shaping  and  se- 
curing the  fastening  material  31  in  posi- 
tion.   The  bearmgs  20  which  I  employ,  seen 

20  in  Figs.  9  and  10  are  preferably  jewel  bear- 
ings, which  can  be  inserted  in  the  block  or 
stylus  holder  21  in  any  convenient  way,  so 
that  upon  the  proper  adjustment  of  the  nuts 
22  and  24,  the  desired  tension  of  the  springs 

15  23  and  25  on  both  sides  of  the  stylus  holder 
can  be  obtained,  so  as  to  cause  a  most  deli- 
cate and  faithful  reproduction  of  the  sounds 
desired  to  be  reproduced.  In  casting  my 
novel  construction  of  sovmd  box,  I  prefer- 

20  ably  employ  rubber  or  similar  suitable  rub- 
ber composition  which  can  be  cured  or  vul- 
canized to  the  requisite  degi'ee  of  hardness 
or  resiliency,  as  will  be  apparent  to  those 
skilled  in  the  art,  and  if  desired,  I  may,  at 

25  any  suitable  stage  of  the  production  of  my 
novel  one  piece  sound  box,  make  the  rear 
inner  wall  of  the  same  of  material  42,  as 
best  seen  in  Fig.  4,  Avhich  may  be  softer 
than  the  sound  box  body,  whereby  a  repro- 

30  duct  ion  of  sounds  similar  to  the  sounds 
made  by  the  human  throat,  of  great  fidelity, 
may  be  had.  The  lining  42  may  be  con- 
tinued to  form  the  sleeve  44,  and  the  inter- 
locking pin  35  may  be  secured  to  the  sleeve 

35  44  or  to  the  inclosing  tubular  extension  32, 
as  may  be  desired. 

In  carrying  out  my  invention,  I  do  not 
desire  to  be  limited  to  any  particular  con- 
struction of  molds,  for  the  production  of 

40  the  sound  box  body,  as  the  same  may  be  of 
any  suitable  construction  and  will  form  the 
subject-matter  of  a  separate  application,  the 
office  of  said  molds  being  to  retain  and  com- 
press the  rubber  or  other  plastic  material, 

45  of  which  the  sound  box  body  is  composed, 
with  respect  to  the  diaphragm  2,  so  that  the 
resultant  shape  of  the  body  will  appear  as 
seen  in  Fig.  2  and  the  material  of  the  sound 
box    body    will    simultaneously    encompass 

50  and  interlock  with  the  ports  3  of  the  dia- 
phragm, as  already  described,  the  stylus  arm 
bearings  of  the  metal  band  11  or  the  equiva- 
lent construction  seen  in  Fig.  8,  being  simul- 
taneously cast  or  molded  within  the  sound 

55  box  body  at  the  same  time  the  latter  is 
molded  around  the  diaphragm  2. 

In  the  molding  or  casting  of  my  novel 
sound  box,  the  rubber  or  similar  material, 
in  a  sufficiently  plastic  condition,  is  placed 

GO  within  suitable  molds,  which  latter  may  be 
made  so  as  to  facilitate  the  proper  manipu- 
lation, the  molds  being  of  such  contour  that 
after  the  same  are  assembled,  the  rubber  or 
other  material  can  be  compressed  into  the 

65  desired  shape,  and  thereafter  cured  or  other- 


wise treated,  so  that  the  resultant  product 
when  withdrawn  from  the  molding  appa- 
ratus will  be  a  one-piece,  unitary  sound  box 
having  the  advantages  described.  So  far 
as  I  am  aware,  I  am  the  first  in  the  art  to  70 . 
produce  a  sound  box  having  a  one-piece 
sound  box  body  of  rubber  or  similar  ma- 
terial cast  around  and  into  operative  en- 
gagement Avith  the  diaphragm,  and  I  am 
also  the  first  to  carry  out  the  steps  of  my  75 
novel  method  herein  disclosed,  and  my 
claims  are  therefore  to  be  interpreted  with 
the  corresponding  scope  which  is  accorded 
to  a  pioneer  or  primary  invention. 

It  will  be  apparent  to  those  skilled  in  the  80 
art,  that  by  my  novel  invention    I    have 
greatly  reduced  the  number  of  parts  and  by 
a  single  operation  am  enabled  to  produce 
a  one  piece  sound  box  body  within  which  is 
secured  and  inclosed  simultaneously  at  the  85 
one  and  same  operation  of  molding  or  cast- 
ing both  the  diaphragm  and  the  bearings 
for  the  stylus  arm  and  its  adjuncts.    My  in- 
vention will  also  be  applicable  to  telephone 
receivers   and   sound  recording  devices    as  90 
well  as  sound  boxes  or  the  like. 

In  the  construction  seen  in  Fig.  12, 1  have 
shown  another  embodiment  of  my  invention, 
wherein  the  sound  box  and  the  goose  neck 
applicable  to  the  well-known  Victor  type  of  95 
talking  machine  are  cast  or  molded  in  one 
piece  out  of  rubber  or  similar  material,  in 
lieu  of  the  plurality  of  parts  at  present  em- 
ployed. In  Fig.  12,  46  represents  a  goose 
neck  or  return  bend,  and  47  the  sound  box  100 
body,  which  is  cast  simultaneously  with  the 
curved  or  return  bend  portion  46,  and  has 
secured  therein,  the  diaphragm  2,  the  con- 
struction of  the  sound  box  body  and  the 
manner  of  assembling  it  with  respect  to  the  105 
diaphragm  being  the  same  as  already  de- 
scribed with  reference  to  Figs.  1  and  2,  it 
being  understood  that  the  bearings  for  the 
stylus  holder  are  cast  in  the  sound  box  47 
in  the  same  manner  as  already  described  110 
Avith  reference  to  Figs.  7  and  8,  and  that  I 
also  employ  in  the  construction  seen  in  Fig. 
12,  the  construction  of  bearings  seen  in  Figs. 
9  and  10.  I  close  the  end  48  of  the  goose 
neck  seen  in  Fig.  12  by  means  of  a  plate  49,  115 
having  a  port  50  therethrough,  which  is 
adapted  to  register  with  the  port  51  in  the 
plate  52,  which  turns  upon  the  bearing  68, 
the  construction  being  such  that  the  plate 

49  is  fast  or  stationary  upon  the  extremity  120 
of  the  goose  neck  48,  while  the  plate  52  can 

be  turned  thereon  so  as  to  bring  the  ports 

50  and  51  into  or  out  of  alinement,  as  may 
be  desired,  thereby  increasing  or  diminish- 
ing the  sound  reproduced  from  the  dia-  125 
phragm  2  at  the  will  of  the  operator.  By 
the  employment  of  the  construction  seen  in 
Fig.  12,  it  will  be  apparent  that  I  combine 

in  a  single  structure  the  return  bend  mem- 
ber and  the  sound  box  member,  which  have  130 
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heretofore  generally  been  made  cletacliable 
or  in  a  plurality  of  parts,  so  that  in  my 
construction,  the  cost  of  manufacture  is 
greatly  simplified  and  reduced  to  a  mini- 
5  mum. 

In  the  construction  seen  in  Figs.  13,  14 
and  15,  I  show  mj  invention  in  its  broad 
aspects  as  applied  to  the  tapering  arm  of  a 
Columbia  talking  machine,  wherein  the  ta- 

10  pering  tone  arm  53  is  provided  with  the  bell- 
shaped  head  54  of  the  usual  construction,  said 
tone  arm  terminating  at  its  opposite  end  in 
the  sound  box  body  55,  which  is  cast  or 
molded  as  an  integral  member  with  the  said 

15  tone  arm,  as  will  be  understood  from  Fig. 
15,  said  sound  box  body  having  the  dia- 
phragm 2  and  ring  11  seen  in  Fig.  7  molded 
therein  in  the  same  manner  as  already  de- 
scribed, and  provided  with  the  stylus  arm 

20  29  and  the  stylus  holder  21  and  the  stylus 
26  of  the  same  character  as  already  de- 
scribed with  reference  to  Figs.  9  and  10,  so 
that  I  deem  it  unnecessary  to  repeat  the  de- 
scription thereof.     The  tapering  tone  arm 

25  53,  the  sound  box  body  55  and  the  diaphragm 
2  may  be  cast  in  one  piece  from  rubber  or 
other  similar  material  by  molds  of  any  suit- 
able description,  as  will  be  apparent  to  those 
skilled  in  the  art,  and  I  do  not  therefore  de- 

30  sire  to  be  limited  to  any  form  of  mold  for 
their  production. 

In  order  to  regulate  the  volume  of  sound 
created  hj  the  vibrations  of  the  diaphragm 
2, 1  employ  in  the  construction  seen  in  Figs. 

35  13,  14  and  15,  a  valve  56,  which  I  locate  in 
the  larger  portion  of  the  tone  arm,  and  pro- 
vide the  same  at  one  end  with  a  pintle  57, 
and  at  its  opposite  end  with  a  stem  58,  which 
passes  through  a  plate  59,  which  is  secured 

40  to  the  boss  60  in  any  suitable  manner,  and  is 
provided  with  the  port  61  therein,  adapted 
to  register  with  the  port  62  of  the  finger 
piece  63,  which  may  be  laiurled  as  indicated 
at  64.    It  will  be  understood  that  the  closure 

45  or  plate  59  is  fast  on  the  boss  60,  while  the 
movable  member  63  freely  rotates  thereon 
and  has  connected  there^dth  the  stem  58  in 
such  a  way  that  the  rotation  of  the  plate  63 
will  cause  the  rotation  of  the  stem  58  and 

50  the  valve  66,  so  that  the  latter  can  be  set  at 
any  desired  point  so  as  to  increase  or  di- 
minish the  volume  of  the  sound  through  the 
outlet  opening  65.  If  desired,  I  may  secure 
the  pin  66  to  the  stationary  apertured  mem- 

55  ber  59  and  permit  the  same  to  project 
through  the  slot  67  in  the  flanged  or  knurled 
r>ortion  64  of  the  movable  member  63,  so 
that  by  turning  said  movable  member  63 
into  one  or  the  other  of  its  extreme  posi- 

60  tions,  the  controlling  valve  56  will  be  in 
open  or  closed  position,  according  to  re- 
quirements. By  locating  the  valve  56  in  the 
position  shown  in  Figs.  13,  14  and  15  and 
employing  the  port  controlling  device  63, 

65  it  will  be  apparent  that  the  regulation  of 


the  ^^olume  of  sound  will  be  effected  in  a 
most  efficient  manner,  and  the  shutters  or 
doors'  in  the  front  of  the  talking  machine 
cabinet  now  generally  employed  may  be 
dispensed  with  entirely,  if  desired.  70 

I  desire  to  call  special  attention  to  the 
manner  in  Avliich  I  secure  the  stylus  arm  29 
to  the  diaphragm  2,  as  indicated  at  31  in 
Figs.  2  and  15,  since  it  Avill  be  apparent 
from  these  figures  that  by  embedding  the  75 
terminus  30  of  the  stylus  arm  in  cement  or 
similar  material  31  in  the  manner  indi- 
cated in  said  Figs.  2  and  15,  I  am  enabled 
to  make  the  desired  connection  with  the 
diaphragm  in  such  a  Avay  that  there  is  no  go 
contact  of  the  metal  of  the  stylus  arm  with 
the  diaphragm,  Avhereby  reproduction  of 
any  scratchy  or  metallic  sounds  is  entirelj' 
obviated  or  reduced  to  a  minimum.  In  all 
the  embodiments  of  my  invention,  as  seen  in  35 
Figs.  2,  12  or  15,  it  will  be  apparent  that  I 
have  greatly  simplified  and  cheapened  the 
construction,  and  have  done  away  with  the 
surplus  number  of  parts  heretofore  em- 
ployed. 90 

It  will  now  be  apparent  that  I  have  de- 
vised a  novel  and  useful  construction  of  a 
sound  box  which  embodies  the  features  of 
advantage  enumerated  as  desirable  in  the 
statement  of  the  invention  and  the  above  95 
description,  and  while  I  have,  in  the  pres- 
ent instance,  shown  and  described  a  pre- 
ferred embodiment  thereof  which  Avill  give 
in  practice  .satisfactory  and  reliable  results, 
it  is  to  be  understood  that  the  same  is  sus-  100 
ceptible  of  modification  in  various  particu- 
lars without  departing  from  the  spirit  or 
scope  of  the  invention  or  sacrificing  any  of 
its  advantages. 

Having    thus    described    my    invention,  105 
what  I  claim  as  new  and  desire  to  secure 
by  Letters  Patent,  is : — 

1.  The  herein  described  method  of  pro- 
ducing a  sound  box,  which  consists  in  as- 
sembling a  diaphragm  with  respect  to  a  no 
body  of  plastic  material,  causing  the  outer 
portions  of  said  material  while  in  a  i^lastic 
condition  to  inclose  and  engage  the  outer, 
front  and  rear  surfaces  of  said  diaphragm, 
whereby  the  latter  is  secured  to  said  body  115 
during  the  act  of  casting  and  simultaneouslj^ 
casting  the  bearings  for  the  stylus  arm  on 
said  sound  box  body. 

2.  The  herein  described  m.ethod  of  pro- 
ducing a  sound  box,  Avhich  consists  in  assem-  120 
bling  a  sound  box  diaphragm  with  respect 

to  a  bcd.y  of  plastic  material,  and  next  caus- 
ing outer  portions  of  said  plastic  material 
to  be  compressed  and  be  cast  around  the 
outer  peripheral  portions  and  front  and  125 
rear  surfaces  of  said  diaphragm,  whereby 
the  latter  becomes  engaged  with  said  body 
during  the  act  of  casting  the  latter. 

3.  The  herein  described  method  of  pro- 
ducing a  sound  box,  which  consists  in  pro-  130 
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dncing  the  rear  wall,  outer  peripheral  and 
front  i^ortions  of  the  sound  box  body,  in  a 
single  operation  and  causing  said  sound  box 
body  to  be  cast  through  and  to  be  inter- 
5  locked  at  intervals  witli  the  outer  periph- 
eral portions  of  the  diaphragm  in  one  and 
the  same  casting  operation, 

4.  The  herein  described  method  of  pro- 
ducing a  sound  box,  which  consists  in  cast- 

10  ing  the  rear  wall,  outer  peripheral  and 
front  portions  of  the  sound  box  body,  and  a 
rearvrardly  extending  neck  in  a  single  oper- 
ation, and  causing  portions  of  said  sound 
box  body  to  be  interlocked  with  and  at  in- 

15  tervals  to  pass  through  the  outer  peripheral 
portions  of  the  diaphragm  in  one  and  the 
same  casting  operation. 

5.  The  herein  described  method  of  pro- 
ducing a  sound-box,  Avhich  consists  in  pro- 

20  ducing  the  rear  wall,  outer  peripheral  and 
front  portions  and  the  rearwardly  extend- 
ing neck  of  the  sound-box  body  in  a  single 
operation  while  casting  said  sound-box  body 
ar(inid  the  outer  peripheral  portions  of  a 

25  sound-box  diaphragm  and  simultaneously 
therewith  casting  on  said  sound-box  body 
the  bearings  for  the  stylus  arm. 

6.  As  an  improved  article  of  manufac- 
ture, a  sound  box  for  talking  machines,  com- 

30  prising  a  diaphragm,  a  one  piece  body  por- 
tion of  rubber  or  other  similar  material  cast 
around  and  inclosing  the  outer  portions  of 
said  diaphragm  and  interlocked  therewith, 
and  bearings  for  a  stylus  arm  also  cast  in 

35  said  body  portion. 

7.  As  an  improved  article  of  manufacture, 
a  sound  box  for  talking  machines  compris- 
ing a  diaphragm,  and  a  one  piece  body  por- 
tion of  rubber  or  other  similar  material  in- 

40  closing  said  diaphragm  and  interlocked 
therewith  and  comprising  front,  peripheral, 
and  rear  walls  and  a  rearwardly  extending 
neck  portion,  and  stylus  arm  bearings  also 
cast  on  said  body  portion. 

45  8.  As  an  improved  article  of  manufac- 
ture, a  sound  box  for  talking  machines,  com- 
prising a  diaphragm,  and  a  one  piece  body 
-  portion  of  rubber  or  other  similar  material 
cast  around  and  inclosing  the  outer  periph- 

50  eral  portion  of  said  diajihragm  and  inter- 
locked therewith. 

9.  As  an  improved  article  of  manufacture, 
a  sound  box  body  cast  of  one  piece  of  mate- 
rial, in  combination  with  a  diaphragm  cast 

55  therein,  and  constituting  therewith  a  unitary 
structure. 

10.  As  an  improved  article  of  manufac- 
ture, a  sound  box  body  cast  of  one  piece  of 
material,  and  having  bearings  for  a  stylus 


arm  also  cast  on  said  body,  in  combination  60 
with  a  diaphragm  cast  in  said  body  and  con- 
stituting therewith  a  unitary  structure. 

11.  As  an  improved  article  of  manufac- 
ture, a  sound  box  body  having  a  rearwardly 
extending  neck,  both  being  cast  from  a  mass  65 
of  rubber,  in  combination  with  a  diaphragm 
cast  in  said  body  and  constituting  therewith 

a  unitary  structure. 

12.  The  method  of  making  a  sound  box, 
which  consists  in  casting  a  sound  box  body  70 
around  and  into  operative  engagement  with 

a  diaphragm. 

13.  The  method  of  making  a  sound  box, 
which  consists  in  casting  a  sound  box  body 
from  a  mass  of  rubber  around  and  into  oper-  75 
ative  engagement  with  a  diaphragm. 

li.  The  method  of  making  a  sound  box 
which  consists  in  casting  a  sound  box  body 
from  a  mass  of  rubber  and  simultaneously 
therewith   interlocking   a    diaphragm   with  80 
the  sound  box  body. 

15.  In  a  diaphragm  mounting,  the  com- 
bination with  a  mica  diaphragm,  of  a  hold- 
ing ring  of  hard  rubber  vulcanized  in  place 
upozi  the  periphery  of  said  diaphragm  so  as  85 
to  firmly  embrace  the  same  and  form  a  secure 
mounting  therefor. 

16.  In  a  diaphragm  mounting,  the  com- 
bination with  a  mica  diaphragm  having  per- 
forations adjacent  its  peripheral  edge,  of  a  90 
holding  ring  of  hard  rubber  vulcanized  in 
place  upon  the  periphery  of  said  diaphragm 

so  as  to  firmly  embrace  the  same  and  form  a 
secure  mounting  therefor,  said  holding  ring 
having  integral  portions  from  both  sides  of  95 
said  diaphragm  extending  through  the  per- 
forations of  the  periphery  of  said  dia- 
phragm. 

17.  In  a  diaphragm  mounting,  the  com- 
bination with  a  mica  diaphragm  having  per-  100 
f orations  adjacent  its  peripheral  edge,  of  a 
holding  ring  of  hard  rubber  vulcanized  in 
place  upon  the  periphery  of  said  diaphragm 

so  as  to  firmly  embrace  the  same  and  form  a 
secure  mounting  therefor,  said  holding  ring  105 
having  portions  of  equal  thickness  at  both 
sides  of  said  diaphragm  and  having  integral 
portions  extending  from  said  side  portions 
through  the  perforations  of  the  periphery 
of  said  diaphragm.  HO 

18.  As  an  article  of  manufacture,  a  dia- 
phragm of  flexible  material  surrounded  at 
its  edge  by  a  mounting  ring  of  rubber  vul- 
canized to  such  diaphragm. 

ALVA  D.  JONES. 
Witnesses : 

E.  Hatwaed  Fairbanks, 
C.  D.  McVat. 
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Application  filed  June  5, 1916.     Serial  No.  101,847. 


To  all  whom,  it  may  concern : 

Be  it  known  that  I,  Alrart  Epri,  a  sub- 
ject of  the  King  of  Italy,  and  a  resident  of 
Philadelpliia,  county  of  Philadelphia,  State 
5  of  Pennsylvania,  have  invented  certain  Im- 
provements in  Phonograph-Tables,  of  which 
the  following  is  a  specification. 

One  object  of  my  invention  is  to  so  con- 
struct an  ornamental  center  table  that  a 
10  phonograph  can  be  located  within  the  table, 
and  to  provide  for  the  sliding  of  the  top  of 
the  table  to  one  side  to  expose  the  phono- 
graph without  disturbing  the  articles  on  the 
table. 
iS  A  further  object  is  to  utilize  the  legs  of  the 
table  for  inclosing  the  horn  of  the  phono- 
graph. 

A  still  further  object  is  to  provide  means 
for  holding  the  records  of  the  phonograph  in 
20  the  table. 

In  the  accompanying  drawings : — 

Figure  1,  is  a  side  view  of  my  improved 
table  with  the  top  in  the  closed  position ; 

Fig.  2,  is  a  similar  view  showing  the  top 
25  moved  to  one  side  to  expose  the  phonograph; 

Fig.  3,  is  an  end  view  of  the  table  shown 
in  Fig.  1; 

Fig.  4,  is  a  plan  view,  drawn  to  an  en- 
larged scale,  of  the  table  showing  the  phono- 
30  graph  in  dotted  lines; 

Fi^.  5,  is  a  side  view,  partly  in  section, 
showing  the  phonograph  in  dotted  lines  and 
the  horns  in  full  lines; 

Fig.  6,  is  a  longitudinal  sectional  view 
35  showing  the  method  of  arranging  the  sliding 
top; 

Fig.  7,  is  a  section  on  the  line  7 — 7,  Fig.  6 ; 
and 

Fig.  8,  is  a  view  of  my  invention  used  in 
40  connection   with   a   table   having   a   single 
pedestal. 

1  is  the  base  of  the  table,  which  may  be 
ornamented  in  any  suitable  manner.  2,  2 
are  the  pedestals  which  support  the  upper 
45  section  3  of  the  table;  this  upper  section  3 
has  a  deep  apron  4  and  a  top  5.  The  upper 
section  3  of  the  table  is  hollow  and  is  of  such 
a  depth  that  it  will  receive  a  phonograph, 
such  as  illustrated  at  6,  Fig.  5,  and  shelves  7 
50  for  large  record  disks,  also  shown  in  dotted 
lines.  Fig.  5. 

In  the  present  instance,  on  one  side  of  the 

upper  section  is  a  hinged  door  8  so  that  on 

opening  the  door  the  records  can  be  removed. 

55      In  Fig.  1, 1  have  shown  two  pedestals  sup- 


porting the  top  section,  while  in  Fig.  8,  I 
have  illustrated  a  single  jjedestal.  These 
pedestals  are  of  such  a  size  as  to  accommo- 
date a  sound  amplifying  member  such  as  the 
horn  9  of  the  phonograph.  Where  two  ped-  60 
estals  are  used  I  prefer  to  divide  the  horn, 
as  in  Fig.  5,  having  branches  9"-  and  9''  ex- 
tending through  the  upper  portions  of  the 
pedestals.  The  horn  connects  with  the  sound 
arm  10  of  the  phonograph  in  the  ordinary  65 
manner. 

The  space  below  the  horns  in  each  pedestal 
may  be  used  for  containing  the  records,  as 
indicated  at  11 ;  suitable  doors  12  being  pro- 
vided which  can  be  opened  so  that  any  of  70 
the  records  can  be  removed  from  the  shelves 
illustrated  in  the  drawings. 

The  pedestals  are  preferably  made  square 
and  the  size  of  the  pedestals  will  depend 
greatly  upon  the  size  of  the  records  used  in  75 
connection  with  the  phonograph. 

In  some  instances,  as  in  Fig.  8,  the  horn 
may  be  located  wholly  within  a  single  ped- 
estal, as  at  9*=,  and  if  two  pedestals  are  used, 
the  other  pedestal  may  be  made  to  accommo-  80 
date  records  for  the  whole  height,  but  I  pre- 
fer the  construction  illustrated  in  Fig.  5, 
where  the  horn  is  divided,  part  extending 
through  one  pedestal  and  the  other  extend- 
ing through  the  other  pedestal.  85 

In  Figs.  1  and  6,  a  central  web  13  is  shown 
which  connects  the  two  pedestals  and  also  in- 
closes the  narrow  portion  of  the  horn. 

Any  suitable  cover  14  may  be  used  to 
close  the  mouths  of  the  horns,  and  this  cover  90 
may  be  hinged  and  adjusted  in  any  position 
desired  to  regulate  the  volume. 

In  order  to  expose  the  phonograph  with- 
out disturbing  the  articles  on  the  table  top, 
I  provide  means  for  sliding  the  table  top  95 
to  the  position  illustrated  in  Fig.  2,  so  as  to 
expose  the  phonograph  located  directly 
above  the  right  hand  pedestal,  in  the  pres- 
ent instance.  The  table  top  5  has  an  under- 
cut longitudinal  rib  15  adapted  to  slide  in  a  1^0 
groove  in  the  portion  4  of  the  upper  section 
3,  as  clearly  illustrated  in  Figs.  2,  3  and  6, 
and  secured  to  the  underside  of  the  table  top 
5  is  a  tube  16  having  a  slot  17  therein  con- 
necting with  notches  18  at  each  end,  as  ^^^ 
shown  clearly  in  Fig.  6,  and  adapted  to  this 
tube  is  a  rod  19  having  a  handle  20  beyond 
the  apron  4  at  one  end  of  the  table  and 
having  a  pin  21  at  the  opposite  end  extend- 
ing into  the  slot  17. 
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By  this  coBstruction  the  handle  20  can  be 
turned,  so  as  to  move  the  pin  out  of  one  of  the 
notches  18  and  then  drawn  out  until  it  comes 
opposite  the  other  notch,  when  it  can  be 
5  turned  and  locked,  and  by  forcing  the  rod 
in  it  Avill  carry  the  table  top  with  it  from 
the  closed  position.  Fig.  1,  to  the  open  posi- 
tion. Fig.  2,  and,  when  it  is  desirecl  to  close 
the  table,  the  rod  can  be  pulled  out  carrying 

10  with  it  the  top  to  the  closed  position,  after 
which  the  rod  can  be  turned  and  pushed  in 
to  the  position  illustrated  in  Fig.  6.  Thus 
the  top  is  moved  entirel.y  by  the  rod  and  the 
rod  does  not  project  be3'ond  the  edge  of  the 

15  table  top  when  the  top  is  in  the  closed -posi- 
tion. 

The  handle  22  of  the  iDhonograph  is  made 
detachable  and  can  be  located  in  the  upper 
section  of  the  table  when  not  in  use. 

20  By  the  above  construction,  it  will  be  seen 
that  I  can  provide  a  table  which  can  be  used 
in  a  parlor  or  other  room  and,  when  closed, 
has  all  the  appearance  of  an  ordinary  center 
table  and,  when  it  is  desired    to    use    the 

25  phonograph  contained  in  the  table,  all  that 
is  necessary  is  to  operate  the  handled  rod 
19  to  slide  the  top  to  one  side  without  dis- 
turbing the  articles  carried  by  the  table  so 
as  to  expose  the  phonograi^h,  and  the  records 

30  can  be  taken  out  from  the  side  of  the  pivoted 
section  of  the  table  or  from  the  pedestals, 
as  desired,  and  when  it  is  wished  to  discon- 
tinue the  use  of  the  phonograph  the  handle 
can  be  again  pulled  out  so  as  to  slide  the 

35   top  back  to  its  original  position. 
I  claim: — 

1.  The  combination  of  a  table  adapted  for 
use  as  a  carrier  for  a  phonograph ;  and  hav- 
ing a  base,  a  pedestal,  an  upper  section  pro- 

40  vided  Avith  a  movable  top,  said  upper  section 
being  adapted  to  receive  a  phonograph,  and 
a  downwardly  extending  sound  amplifying 
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60 


member  for  connection  with  the  phonograph 
and  located  in  the  pedestal. 

2.  The  combination  in  a  table,  of  a  base, 
two  pedestals,  an  upper  section,  said  section 
being  arranged  to  receive  a  phonograph,  a 
sliding  top  for  the  upper  section,  and  a 
downwardly  extending  sound  amplifying 
member  arranged  to  be  connected  Avith  the 
phonograph  and  provided  Avith  two  branches, 
one  branch  being  located  in  one  pedestal  and 
the  other  branch  being  located  in  the  other 
pedestal. 

3.  The  combination  in  a  table,  of  a  base, 
two  pedestals,  a  hollow  upper  section  haA'ing 
a  sliding  top  and  arranged  to  receive  a 
phonograph  in  a  portion  thereof,  the  other 
portion  of  the  upper,  section  being  arranged 
to  receive  records,  a  sound-amplifying  mem- 
ber adapted  for  connection  with  the  phono- 
graph and  extending  down  throiigh  the  cen- 
ter of  the  upper  section  and  extending  later- 
ally through  each  of  the  pedestals. 

4.  The  combination  in  a  table,  of  a  base,  65 
tAvo  pedestals,  a  holloAV  upper  section  having 

a  sliding  top,  oncjlialf  of  the  upper  section 
being  arranged  to  receive  a  phonograph  and 
the  other  half  being  arranged  to  receive 
records,  a  sound-amplifying  member  adapt- 
ed for  connection  Avith  the  phonograph  and 
located  centrally  at  the  upper  section  and 
extending  through  each  of  the  pedestals,  the 
lower  portions  of  the  pedestals  being  hollow 
for  the  reception  of  phonograph  records. 

5.  The  combination  in  a  table,  of  a  pedes- 
tal, a  hollow  upper  section  having  a  sliding 
top,  guides  for  the  top,  a  slotted  tube  notched 
at  each  end  of  the  slot  and  secured  to  the 
top  of  the  table,  an  operating  rod  having  a 
pin  an-anged  to  travel  in  the  slot  and  engage 
either  notch. 

In  Avitness  whereof  I  affix  my  signature. 
ALBART  EPEI. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Robebt  G.  Brown, 
a  citizen  of  the  United  States,  and  residing 
at  Cincinnati,  in  the  coTint}''  of  Hamilton 
5  and  State  of  Ohio,  have  invented  a  new  and 
useful  Improvement  in  Sound-Reprodncing 
Machines,  of  which  the  following  specifica- 
tion is  a  full  disclosure. 

This  invention  relates  to  mechanisms  for 

10  automatically  re-playing  any  given  record 
on  a  phonograph  and  it  more  particularly 
attem^Dts  to  reduce  such  mechanisms  to  a 
high  state  of  mechanical  simplicity;  espe- 
cially to  an  extent  such  that  they  may  be  em- 

15  bodied  in  the  form  of  an  attachment  easily 
applied  to  a  conventional  phonograph. 

The  object  of  this  invention  is  to  provide 
a  mechanism  adapted  first  to  be  set  in  op- 
eration by  being  connected  with  the  motor 

20  and  then  after  a.  predetermined  time  inter- 
val to  in  turn  automatically  withdraw  from 
the  same. 

The  primary  object  is  to  provide  a  mecha- 
nism that  will  very  effectiA^ely  enable  a  given 

25  record  to  be  automatically  replayed  as  many 
times  as  desired  and  then  to  automatically 
disconnect  the  machine  from  the  source  of 
power. 

Another   object  is  to   provide   a   unitary 

30  self-contained  mechanism,  which  can  be  eas- 
ily a]:)plied  to  a  conventional  type  of  phono- 
graph and  which  will  render  the  same  auto- 
matic to  the  extent  of  enabling  it  to  replay 
a  record  any  ]Dredetermined  number  of  times 

35  and  then  automatically  discontinue  the  op- 
eration of  the  machine  after  normalizing  its 
parts. 

An  object  of  the  herein  illustrated  spe- 
cific embodiment  of  this  invention  is  to  pro- 

40  vide  a  mechanism  that  will  normally  be  en- 
tirely free  from  the  turn-table,  but  which  by 
an  appropriate  electrical  or  mechanical  latch 
will  lie  thrown  into  engagement  with  said 
turn-table  ?o  as  to  derive  motion  therefrom 

45  and  to  utilize  this  motion  for  resetting  the 
tone-arm  and  finally  for  automatically  again 
disconnecting  from  the  turn-table. 

Another  object  is  to  utilize  a  lever  ful- 
crumed  at  two  or  more  points  and  construct- 

50  ed  to  swing  about  its  one  fulcrum  to  effect 
a   re-latching  of -the   trip-mechanism,   and 


then  to  utilize  its  other  fulcrum  in  discon- 
necting, the  transmission  mechanism. 

A  further  object  of  this  invention  is  to 
pro'^ide  an  attachment  embodying  an  elec-  55 
trical  or  mechanical  trip  effective  at  the  con- 
clusion of  a  record  to  throw  a  certain  oper- 
ating-mechanism into  action,  preferably  by 
turn-table  power,  so  as  to  lift  the  stylus  and 
replace  it  at  the  beginning  of  the  record,  60 
and  to  combine  said  mechanism  with  means 
for  automatically  effecting  a  disconnection 
from  the  turn-table,  and  also  with  an  adjust- 
ing instrumentality  capable  of  determining 
the  num.ber  of  such  re-playing  operations.       65 

Other  objects  will  be  in  part  obvious  from 
the  annexed  drawings  and  in  part  indicated 
in  connection  therewith  by  the  following 
analysis  of  this  invention. 

This  invention  accordingly  consists  in  the  70 
features  of  construction,  combination  of 
parts  and  in  the  unique  relations  of  the 
members  and  in  the  relative  proportioning 
and  disposition  thereof;  all  as  more  com- 
pletely outlined  herein.  75 

To  enable  others  skilled  in  the  art  so  fully 
to  comprehend  the  underlying  features  there- 
of that  they  may  embody  the  same  by  the 
numerous  modifications  in  structure  and  re- 
lation contemplated  by  this  invention,  draw-  80 
ings  depicting  a  preferred  form  have  been 
annexed  as  a  part  of  this  disclosure,  and  in 
such  drawings,  like  characters  of  reference 
denote  corresponding  parts  throughout  all 
the  views",  of  which: —  85 

Figure  1  is  a  plan  view  diagrammatically 
illustrating  a  conventional  sound-arm,  rec- 
ord and  turn-table  vdth  my  invention  as  an 
attachment  applied  thereto.  Fig.  2  is  an 
enlarged  plan  of  a  mechanism  embodying  go 
my  im-provement.  Fig.  3  is  a  front  eleva- 
tion thereof.  Fig.  4  is  a  left-end  elevation 
with  the  casing  in  section.  Fig.  6  is  a  plan, 
similar  to  Fig.  2,  showing  the  transmission 
unit  in  its  tripped  motion -receiving  posi-  95 
tion,  and  showing  some  of  the  parts  broken 
away  to  more  clearly  show  the  details  of  the 
escapement  device.  Fig.  6  is  a  right  end  ele- 
vation, with  the  casing  in  section.  Fig.  7  is 
a  front  elevation,  with  the  casing  in  section  lOO 
to  more  fully  show  the  brake  mechanism. 
Fig.  8  is  a  detailed  elevation  of  the  count- 
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ing  wheel  showing  its  beveled  ratchet -releas- 
ing nose.  Fig.  9  is  a  plan  of  the  sound- 
conveying  arm  and  of  a  modified  construc- 
tion of  stop -mechanism  therefor. 
5  Continuing  by  way  of  a  more  detailed 
analysis,  it  may  be  noted  that  this  invention 
comprehends  a  trip  or  contact  system  which 
may  operate  either  electrically  or  mechani- 
cally, but  which  preferably  operates  through 

10  a  contact  element  secured  directly  to  each 
record,  thereby  avoiding  the  necessity  of  ad- 
justing the  mechanism  whenever  the  records 
are  changed. 
Preferably,  the  lifting  mechanism  is  nor- 

15  mally  disconnected  from  the  source  of  power 
so  as  to  avoid  wear  of  constantly  running 
wheels,  and,  to  that  end,  the  attachment  is 
provided  with  a  wheel  which  is  normally 
out  of  action  but  which  can  be  shifted  to 

20  engage  the  periphery  of  the  turn-table  and 
act  to  transmit  power  to  the  mechanism  dur- 
ing the  working  periods. 

Eef erring  to  the  drawings,  1  indicates  an 
element  which  is  driven  ultimately  by  the 

25  conventional  phonograph  motor  and  in  this 
embodiment  it  is  convenient  to  utilize  the 
turn-table  itself  as  the  source  of  motion  and 
throw  a  frictional  clutch  to  connect  and  dis- 
connect the  stylus-lifting  mechanism  there- 
to with.  A  great  advantage  of  this  lies  in  the 
facility  with  which  this  instrument  can  be 
attached  by  any  ordinary  viser  to  any  con- 
ventional phonograph.  Such  phonograph 
will   also   conveniently   embody   a   suitable 

35  tone-arm  4  adapted  to  swing  over  the  record 
5  and  carrying  a  sound-box  3  having  the 
usual  stylus  2 ;  the  whole  being  so  arranged 
that  the  stylus  can  remain  in  the  groove  or 
be  uplifted  therefi-om,  this  being  here  accom- 

40  plished  by  having  the  tone-arm  4*  adapted 
to  swing  about  a  pivot  4*'  providing  a  hori- 
zontal axis  as  well  as  the  ordinary  vertical 
axis  4:^.  This  invention  embodies  means 
which  will  lift  the  tone-arm  4*  about  its 

45  horizontal  axis  in  combination  with  means 
for  swinging  it  also  about  its  vertical  axis  4"= 
back  to  the  initial  or  starting  point. 

This    invention    contemplates    a    general 
mechanism  adapted  to  enter  into  combination 

^^  with  the  above-named  conventional  elements 
to  function  as  above  stated,  and  specifically  it 
embraces  all  or  many  coordinated  subcom- 
binations including  (A)  a  sound-box  lifter, 
which    at    appropriate   intervals   lifts    and 

55  io.-v^7ers  the  stylus;  (B)  a  tone-arm  shifter 
which  carries  the  stylus  from  the  end  to  the 
beginning  of  the  record ;  (C)  a  motion  trans- 
mission which  furnishes  the  necessary  gears 
and  shifts  resulting  in  an  actuation  of  the 

^^  lifter  and  shifter;  (D)  a  power-connector 
which  is  in  the  nature  of  a  clutch-mechanism 
and  which  at  appropriate  intervals  connects 
the  transmission  with  the  primary  source  of 
power,  which  may  preferably  be  the  turn- 

^^  table  itself  but  which  may  be  any  motor- 
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driven  element;  (E)  a  trip-system  which  is 
effective  automaticallj^  to  throw  the  power- 
connector  into  action  at  the  appropriate  sta- 
tion in  the  record;  (F)  a  control  -  lever 
which  automatically  effects  a  disconnection 
of  the  power-connector  and  normalizes  the 
relation  of  the  trip  to  the  mechanism;  (G) 
an  adjuster  which  predetermines  the  number 
of  times  the  mechanism  operates  to  repla}^ 
the  record;  and  (H)  a  brake  which  is  con- 
veniently caused  to  operate  to  conclude  the 
performance. 

These  will  be  described  in  order. 

The  sound-box  lifter,  as  shown  by  Fig.  1, 
consists  of  a  davit  11  which  is  formed  of 
tubing  bent  L-shaped  and  having  its  lower 
end  journaled  in  a  bearing  9  formed  by  a 
boss  projecting  from  the  base-plate  15.  This 
base-plate  is  mounted  adjacent  the  base  of 
the  tone-arm  4  so  that  the  horizontal  upper  35 
end  of  the  davit  may  extend  toward  the 
tone-arm  and  terminate  over  the  same  in  a 
relation  which  will  presently  be  more  fully 
explained.  A  tension  element  such  as  the 
cord  12  (containing  leading- in  and  out  wires  90 
for  the  electric  current)  is  anchored  to  the 
extremity  of  the  davit  11  and  also  to  an  ap- 
propriate part  of  the  sound-box  3,  such  as 
the  upper  side  thereof,  and  the  extremity  of 
the  davit  11  is  sufficiently  higher  than  the  9.5 
axis  4"  so  that  a  pull  on  the  cord  12  will  lift 
the  arm  4^"  about  its  horizontal  axis,  thus 
elevating  the  stylus.  This  davit  has  an  arm 
16  whereby  it  may  be  oscillated  by  the  mo- 
tion transmitting  mechanism.  100 

The  tone-arm  shifter,  is  for  the  purpose 
of  causing  the  tone-arm  to  swing  back  to 
its  starting  position  and,  to  avoid  scratching 
the  record  by  the  stylus,  this  movement 
should  not  begin  until  the  stylus  has  been  10  5 
raised  clear  of  the  record.  This  invention 
contemplates  a  means  that  will  come  effec- 
tively into  action  only  after  the  stylus  has 
been  raised  and  in  this  particular  embodi- 
ment great  simplicity  has  been  attained  by  110 
intimately  incorporating  this  means  with 
the  stylus  lifter,  and  this  has  been  done  by 
a  peculiar  relation  between  the  axes  11^ 
and  4*=  of  the  davit  and  tone-arm,  respec- 
tively, and  the  arc  of  swing  of  the  point  11*.  115 
That  is  to  say,  in  its  normal  or  stylus-lower- 
ing position,  the  davit  11  is  in  such  a  posi- 
tion that  the  straight  line  from  the  point  11* 
to  the  point  12*  is  in  substantially  "  dead 
center"  relation  with  the  axis  4%  but  when  120 
the  davit  11  swings  into  position  shown  by 
Fig.  1,  this  straight  line  becomes  in  off-set 
relation  with  the  axis  4"  with  the  result  that 
a  pull  on  the  cord  12  not  only  tends  to  lift 
the  stylus  but  also  imposes  a  turning  move-  125 
ment  on  the  tone-arm  and  urges  it  gently  yet 
sufficiently  toward  its  initial  position. 

The  motion-transmission  is  the  mechanism 
or  train  of  elements  that  r^ults  in  the  actu- 
ating of  the  stylus  replacing  means  by  power  130 
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derived  from  some  motor-driven  part,  such 
as  the  turn-table  1 ;  and  which  i^referably 
embodies  reduction  gears  so  that  the  ulti- 
mate motion  will  be  slow  and  deliberate  and 
5  (lie  stylus  will  be  handled  gently  and  without 
jerks  and  saA'e  the  record  from  scratches. 
In  this  embodiment,  this  transmission  is  in 
part  stationary  and  in  part  is  bodily  shift- 
able  for  power-connecting  purposes.  .   The 

IQ  stationary  part  comprises  a  shaft  19  pivoted 
at  its  lower  end  in  the  base  of  the  main 
frame  or  casting  15  and  at  its  upper  end  to 
the  cover-plate  20  which  is  also  fixed  to  said 
frame  by  means  of  the  posts  21  and  22.    The 

15  upper  end  of  this  shaft  19  is  provided  with 
an  eccentric  pin  19"  which  is  connected  with 
the  end  of  the  arm  16  by  means  of  the  link 
17  Avhereby  the  davit  11  may  be  rocked 
slowly.     Tins  shaft  19  derives  motion  from 

20  the  clutch  element  or  wheel  29  through  a 
train  of  reduction  gears  24,  25,  26,  and  27, 
the  shafts  of  which  are  all  pivoted  to  the 
side  plates  23  of  a  rocking- frame.  Both 
gear-sets  24 — 25   and  2G — 27  have    a    pro- 

25  nounced  reduction  effect  with  the  conse- 
quence that  the  crank-pin  19^  is  but  very 
slowly  turned,  although  the  friction  wheel 
29  may  rotate  several  times  during  each 
resolution  of  the  turn-table. 

30  The  power-connector  is  an  arrangement  in 
the  nature  of  a  clutch  and  it  enables  the 
turn-table  to  operate  during  the  normal 
plajang  of  a  record  without  any  concomi- 
tant  operation   of   the   return    mechanism. 

35  Preferably  this  means  is  located  so  as  to 
disconnect  as  many  parts  as  possible  from 
the  source  of  motion,  to  avoid  needless  wear 
or  noise,  and  preferably  the  wheel  29  is 
therefore  entirely  withdrawn  from  the  turn- 

40  table.  This  is  conveniently  done  by  pivoting 
the  plates  23  of  the  sub-frame  to  the  shaft  19 
so  that  the  shaft  28  of  the  friction  wheel  will 
Le  carried  by  the  remote  free-SAvinging  por- 
tion of  tlie  sub-frame. 

45       The  position  of  this  sub-frame  is  in  turn 

determined  by  the  following  arrangement : — 

The  lever  control  for  the  swinging  poAver- 

connector  functions  first  to  unlatch  and  re- 

siliently  SAving  the  sub-frame  to  bring  the 

50  friction-Avheel  29  into  engagement  Avith  the 
periphery  of  the  turn-table  and  to  main- 
tain this  engagement  until  the  tone-arm  has 
been  shifted  to  its  initial  point,  and  in  the 
BieanAvhile  to  effect  a  re-latching  of  the  con- 

55  trol-leA'er.  and  then  through  the  same  lever 
to  Avithdraw  the  friction-Avheel  and  permit 
the  record  to  be  played  Avithout  interference. 
This  trinle  action  is  A-^ery  easily  effected  by 
t!ie  multiple-fulcrum  lever-system  com]3ris- 

60  ing  a  lever  31  Avhich  is  permanently  pivoted 
at  30  to  the  plate  23  of  the  swinging  sub- 
frame  and  Avhich,  in  the  position  of  the  parts 
shoAvn  by  Fig.  2  can  (when  unlatched)  be 
turned  about  the  stationary  fulcrum  point 

65   18"  formed  by  a  flat  edge  of  ithe  cam  plate  18. 


That  is  to  s?y,  the  end  of  the  leA^er  31  has 
entered  a  right-angle  notch  32  in  the  cam- 
plate  18  so  that  it  may  rest  against  the  edge 
18"  thereof  Avhich  constitutes  a  stationar}'- 
fulcrum  enaiiling  the  lever  31  at  the  point  70 
30  to  pry  the  plate  23  around  the  axis  19. 
Noi-mallv  the  lever  is  held  against  this  mo\'e- 
ment  by  means  of  a  pin  33  Avhich  engages 
Avith  a  notch  34  of  a  latch  35  pivoted  at  36 
to  a  frame-element  and  spring-pressed  into  75 
position  by  the  pull  of  the  spring  38  on  the 
end  of  the  arm  37.  The  rotation  of  the  cam 
18  begiiis  the  moment  the  Avheel  29  staits  to 
actuate  the  davit  11  and  the  rotation  is  anti- 
cloclcAvise  and  immediately  brings  the  raised  80 
portion  18'=  against  the  edge  of  the  leA-er  31 
so  as  to  force  its  end  away  fi'om  the  shaft  19 
and  SAving  the  lever  about  the  pivot  30  (the 
sub-frame  remaining  still)  until  the  latch 
pin  33  has  passed  the  notch  34  in  the  latch  85 
35.  This  condition  remains  unchanged  while 
the  periphery  of  the  cam-plate  18  rides 
against  the  edge  of  the  lever  31  and  until 
the  point  18"  passes  the  end  of  the  leAer  31, 
whereupon  the  fulcrum  provided  by  the  cam  90 
18  Avill  have  disappeared  and  immediately 
its  place  is  taken  by  the  pin  33  so  that  the 
spring  38  noAv  tends  to  turn  the  lever  31 
around  the  pin  33  as  a  fulcrum  and  this 
tends  to  throw  the  pivotal  connection  30  in  85 
the  opposite  direction  and,  of  course,  with- 
draA^'s  the  sub-frame  and  the  friction  Avheel 
29  so  that  all  motion  ceases  in  the  entire 
aitachment.  The  sub-frame  continues  to 
withdraAv  until  the  end  of  the  lever  abuts  100 
the  part  18"  again,  AAdien  the  position  of  Fig. 
2  is  attained.  This  action  has  resulted  in  an 
elevation  of  the  stylus,  a  swinging  of  the 
tone-arm,  and  a  replacement  of  the  stylus. 
Now,  the  stjdus  is  in  a  position  to  replay  the  1^5 
record  and  will  continue  to  do  so  until  a  trip 
system  comes  into  effect  to  release  the  latch 
35  and  cause  the  attachment  to  refimction 
in  restoring  the  stylus  to  its  initial  position. 

The  trip  system  contemplates  a  means  HO 
for  causing  the  latch  35  to  SAving  aside  and 
release  the  pin  33  and  this  movement  of  the 
latch  35  may  be  effected  either  mechanically 
or  electrically,  the  latter  possessing  the  ad- 
A'^antage  of  making  it  unnecessary  to  reset  the  ^^^ 
trip  adjustment  when  a  neAV  record  disk  is 
played  in  the  machine.  In  this  embodiment, 
a  thin  brass  washer  14  is  affixed  to  each  par- 
ticular record  at  a  proper  point  so  that  it  will 
close  the  circuit  between  the  two  spring  fin-  ^-^ 
gers  13  when  the  stylus  3  reaches  the  end  of 
the  sound  groove.  The  current  passes 
through  the  conductor  which  leads  upAvardly 
as  indicated  by  12''  and  is  secured  at  11"  to 
the  hollow  arm  of  the  davit  11  and  it  passes  ^^S 
down  this  davit  through  the  holloAV  post  9 
(Fig.  6)  and  thence  through  the  opening  9" 
and  the  end  12'=  is  fast  to  the  one  binding 
post  X  of  the  electro-magnets  39.  The  other 
binding  post  z  may,  by  means  of  the  small  ^'-'^ 
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wire  w,  be  grounded  to  the  arrn  15  to  com- 
plete the  circuit.  Thus,  whenever  the  contact 
14  functions,  the  electro-magnets  will  retract 
the  latch  35  and  the  resetting  of  the  stylus 
5   will  take  place. 

The  adjuster  operates  to  determine  the 
number  of  times  the  record  is  to  be  replayed ; 
this  number  ranging  from  one  to  eight,  or 
more,  according  to  the  construction.    So  far 

10  as  has  been  explained,  the  above  described 
apparatus  would  perform  repeatedly  an 
indefinite  number  of  times,  but  this  in- 
vention proposes  a  very  simple  arrange- 
ment for  limiting  the  operation  of  the  in- 

15  strument.  That  is  to  say,  a  brake  is  caused 
automatically  to  stop  the  tu^rn -table ;  prefer- 
ably just  after  the  stylus  has  been  uplifted 
and  the  tone  arm  i"eturned.  This  brake  con- 
sists of  a  rod  40  journaled  to  slide  in  the 

20  posts  41  and  22  and  normally  urged  in  the 
direction  of  the  turn-table  by  the  spring  46 
so  that,  if  otherwise  free,  it  will  advance  to 
project  its  end  42  (carrying  a  friction  sur- 
face) through  the  opening  21^  in  a  post  21 

25  and  directl_y  against  the  periphery  of  the 
turn-table,  thereby  stopping  it.  This  move- 
ment is  restrained,  however,  by  means  of  a 
controller  43  having  a  number  of  teeth  44 
which  can  cooperate  with  the  periphery  45* 

30  of  a  spiral  track  45.  This  frame  43  can  be 
adjusted,  with  the  brake-rod  40,  by  grasping 
the  nob  43''  and  it  is  provided  with  a  pointer 
50  cooperating  with  indication  marks  51. 
Now,  during  each  revolution  of  the  track  45, 

35  the  end  47  will  receive  and  pass  one  tooth, 
and  if  there  be  three  teeth  to  pass  then  the 
instrument  will  operate  three  times  before 
the  brake  is  released  by  the  sharp  nose  47 
which  rides  under  and  lifts  up  the  smooth 

40  portion  48.     The   releasing  point   depends 

upon  the  location  of  the  end  47  of  the  track 

and  this  will  preferably  be  such  that  the 

davit  will  be  moved  to  its  uplift  position. 

For  the  purpose  of  limiting  the  swing  of 

45  the  soimd  conveying  arm,  I  provide  a  stop 
member  62  journaled  on  an  upright  stud 
53,  which  also  serves  as  a  securing  member 
for  the  shelf  20.  This  stop  member  has  an 
L-shaped  head  64,  having  a  short  and  long 

50  arm,  and  it  may  be  turned  on  the  upright 
to  bring  either  into  the  path  of  movement 
of  the  sound  conveying  arm,  alternately 
serving  for  relatively  different  standard 
sizes  of  records.    While  this  stop  is  only 

55  adapted  for  use  with  records  of  two  differ- 
ent diameters  it  may  be  interchanged  with 
a  stop  member  having  stop  arras  of  different 
lenglhs  to  accommodate  records  of  any  size. 
In  Fig.  9,  I  have  shown  a  modified  form 

60  of  stop  provided  with  a  spring  retaining  clip 
engaging  with  a  series  of  notches  in  the  sup- 
porting upright.  A  rotation  of  the  stop 
arm  in  a  clockwise  direction  will  engage  the 
spring  clip  in  either  of  the  notches,  while 

^5  the  shape  of  the  clip  and  notches  will  pre- 


vent retrograde  movement  and  form  rigid 
abutment. 

Without  further  analysis,  the  foregoing 
will  so  fully  reveal  the  gist  of  this  invention 
that  others  can  by  applying  current  knowl-  70 
edge  readily  adapt  it  for  various  applica- 
tions without  omitting  certain  features  that, 
from  the  standpoint  of  the  prior  art,  fairly 
constitute  essential  characteristics  of  the 
generic  or  specific  aspects  of  this  invention,  75 
and  therefore  such  adaptations  should  and 
are  intended  to  be  comprehended  within  the 
meaning  and  range  of  equivalency  of  the 
following  claims. 

Having  thus  revealed  this  invention,   I  go 
claim  as  new  and  desire  to  secure  the  follow- 
ing combinations  of  steps  and  elements,  or 
equivalents  thereof,  by  Letters  Patent  of  the 
United  States: — 

1.  A  replaying  phonograph  combining  a  85 
stylus-supporting    sound-box;    an    elevator 
therefor;     a     laterally-shif  table     tone-ai-m 
carrying    said    sound-box ;    a    slow-motion 
transmission     involving    xeduction-gearing 
adapted  to  derive  motion  from  the  motor  90 
of  the  phonograph;  and  positive  means  ac- 
tuated by  said  transmission  for  slowly  op- 
erating said  elevator  to  raise  and  then  lower 
said  sound  box,  and  to  cause  said  elevator 
meanwhile  to  restore  said  tone-arm  to  its  95      1 
initial  position.  Ii 

2.  An  instrumentality  affixable  to  render 
a  phonograph  automatically  replayable  and 
combining  a  frame  attachable  near  the  turn- 
table; a  wheel  adapted  to  be  driven  by  the  100 
turn-table;  means  carried  by  said  frame  for 
raising  and  lowering  the  stylus  of  the  phono-  ^ 
graph;     latch-mechanism     adapted    to    be           I 
tripped  at  a  predetermined  station  of  the 
stylus  to  utilize  said  wheel  in  transmitting  lo."! 
power  to  said  means  to  enable  it  slowly  to 

raise  and  lower  said  stylus;  and  means  for 
automatically  normalizing  said  latch  mecha- 
nism and  concluding  the  operative  relation 
between  said  turn-table,  said  wheel  and  said  11 0 
means. 

3.  A  tone-arm  returner  combining  a  hori- 
zontally extending  tone-arm  mounted  to 
swing  about  a  vertical  axis;  a  pull-member 
attached  thereto  at  a  point  remote  from  said  115 
axis;  an  actuating  element  having  a  connec- 
tion with  said  pull-member,  and  normally 
positioned  to  aline  said  axis,  point  and  con- 
nection; and  means  for  automatically  shift- 
ing the  position  of  said  actuating-element  to  120 
off-set  said  connection  and  create  a  turning- 
moment  for  said  tone-arm. 

4.  A  combined  stylus  lifter  and  tone-arm 
shifter  comprising  a  tone-arm  swingable 
about  a  vertical  axis;  a  stylus-support  piv-  125 
oted  about  a  horizontal  axis  to  the  free  end 
of  the  tone-arm;  an  elongated  element  at- 
tached to  said  stylus  support;  an  actuating 
member  having  a  connection  with  said  elon- 
gated element  and  adapted  to  move  it  length-  130 
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wise  and  being  normally  positioned  to  aline 
said  vertical  axis  with  the  two  points  of 
attachment  of  said  elongated  element  to  per- 
mit it  initially  to  uplift  said  stylus-support 
5  without  swinging  said  tone-arm ;  and  means 
for  offsetting  said  connection  with  relation 
to  said  vertical  axis  to  create  a  turning  mo- 
ment for  swinging  said  tone-arm. 

5.  A  stylus-lifter  combining  a  sound-box 
10  movable  to  raise  its  stylus;  an  insulated  con- 
ductor attached  to  said  sound-box  to  raise 
its  stylus  when  pulled;  a  contact  electrically 
connected  with  said  conductor  and  adapted 
to  close  a  circuit  with  a  contact  mounted  on 

15  a  record;  mechanism  for  pulling  said  con- 
ductor; and  magnetic  means  adapted  to  be 
energized  through  said  conductor  to  render 
said  mechanism  operative. 

6.  A  re-playing  phonograph  combining  a 
20  stylus-supporting    sound-box;    an    elevator 

therefor;  a  laterally  shif table  tone-arm  car- 
rying said  sound-box;  a  slow  motion  trans- 
mission involving  reduction-gearing;  latch- 
operated  means  for  establishing  a  propel- 

25  ling  relation  between  said  transmission  and 
a  motor  driven  part  of  the  j)honogTaph  and 
positive  means  actuated  by  said  transmis- 
sion, for  slowly  operating  said  elevator  to 
raise  and  then  lower  said  sound-box,  and  for 

30  meanwhile  restoring  said  tone-arm  to  its 
initial  position. 

7.  An  instrumentality  affixable  to  render 
a  phonograph  automatically  replayable  and 
combining  a  frame  attachable  near  the  turn- 

85  table;  a  wheel  shif  table  into  engagement 
with  the  turn-table;  means  actuated  by  said 
wheel  for  raising  and  lowering  the  stylus  of 
the  phonograph;  latch-mechanism  adapted 
to  be  tripped  at  a  predetermined  station  of 

40  the  stylus  to  permit  shifting  of  said  wheel 
to  render  said  means  operative  slowly  to  raise 
and  lower  said  stylus;  means  for  automati- 
cally normalizing  said  latch  mechanism  and 
restoring  said  wheel  to  its  inoperative  posi- 

45  tion. 

8.  A  tone-arm  returner  combining  a  hori- 
zontally extending  tone-arm  mounted  to 
swing  about  a  vertical  axis;  a  pull-member 
attached  thereto  at  a  point  remote  from  said 

50  axis:  an  actuating  element  pivoted  at  one 
side  of  said  vertical  axis  and  provided  with 
an  extension  toward  said  tone-arm  having 
a  connection  with  said  pull-member  nor- 
mally so  positioned  as  to  aline  said  axis, 

65  point  and  connection;  and  means  for  auto- 
matically turning  said  actuating-element  to 
off-set  said  connection  and  create  a  turning- 
moment  for  said  tone-arm. 

9.  A  combined  stylus-lifter  and  tone-arm 
60  shifter   comprising   a   tone-arm    swingable 

about  a  vertical  axis;  a  stylus  support  piv- 
oted about  a  horizontal  axis  to  the  free  end 
of  the  tone-arm;  an  elongated  element  at- 
tached to  said  stylus-support;  an  actuating 
f,c85  member  providing  an  extension  having  a 


connection  with  said  elongated  element  to 
move  it  lengthwise;  the  point  of  connection 
when  said  tone-arm  is  at  the  end  of  its 
swing  being  in  a  position  to  aline  said  verti- 
cal axis  with  the  two  points  of  attachment  70 
of  said  elongated-element  to  permit  it  ini- 
tially to  uplift  said  stylus-support  without 
swinging  said  tone-arm;  and  means  for 
shifting  said  extension  to  off-set  said  con- 
nection with  relation  to  said  vertical  axis  to  75 
create  a  turning-moment  for  swinging  said 
tone-arm. 

10.  A  replaying  phonograph  combining  a 
stylus  -  supporting   sound-box;    an   elevator 
therefor;  a  laterally-shif table  tone-arm  car-  80 
rying  said  sound-box;  a  slow-motion  trans- 
mission involving  reduction-gearing  adapt- 
ed to  derive  motion  from  the  turn-table  of 
the   phonograph;   a   device   adapted  to   be 
tripped  to  cause  an  element  of  said  trans-  85 
mission  to  be  moved  into  power-receiving 
position,   and  positive  means   actuated   by 
said  transmission  for  slowly  operating  said 
elevator  to  raise  and  then  lower  said  sound- 
box, and  for  meanwhile  restoring  said  tone-  90 
arm  to  its  initial  position. 

11.  An  instrumentality  affixable  to  render 
a  phonograph  automatically  replayable  and 
combining  a  frame  attachable  near  the  turn- 
table; a  wheel  shiftable  to  be  driven  by  the  95 
turn-table;  wheel-actuated  means  for  rais- 
ing and  lowering  the  stylus  of  the  phono- 
graph; latch-mechanism  adapted  to  be 
tripped  at  a  predetermined  station  of  the 
stylus  to  permit  said  wheel  to  shift  into  en-  100 
gagement  with  said  turn-table  so  as  to  be 
driven  thereby  and  thereupon  cause  said 
means  slowly  to  raise  and  lower  said  stylus ; 
and  means  for  automatically  shifting  said 
wheel  back  into  its  inoperative  position.         io5 

12.  A  tone-arm  returner  combining  a 
horizontally  extending  tone-arm  mounted 
to  swing  about  a  vertical  axis;  a  pull  mem- 
ber attached  thereto  at  a  point  remote  from 
said  axis;  an  actuating-element  pivoted  110 
near  said  axis  at  one  side  thereof  and  hav- 
ing an  extension  terminating  over  said 
tone-arm,  and  at  its  end,  having  a  connec- 
tion with  said  pull-member  normally  alin- 
ing said  axis,  point  and  connection;  and  115 
means  for  slowly  and  automatically  oscil- 
lating said  actuating  element  to  periodically 
off-set  said  connection  and  create  a  turning 
moment  causing,  said  arm  to  return  to  its 
initial  position.  120 

13.  A  combined  stylus-lifter  and  tone- 
arm  shifter  comprising  a  tone-arm  swing- 
able  about  a  vertical  axis;  a  stylus  support 
pivoted  about  a  horizontal  axis  to  the  free 
end  of  the  tone-arm;  an  elongated  element  125 
attached  to  said  stylus-support ;  a  davit  piv- 
oted at  one  side  of  said  vertical  pivot  and 
having  an  extension  over  said  tone-arm  hav- 
ing at  its  extremity  a  connection  with  said 
elongated  element  and  adapted  to  move  it  130 
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lengthwise,  said  extremity  being  normally 
positioned  to  aline  the  axis  of  the  tone-arm 
when  at  the  end  of  its  swing  with  the  two 
points  of  attachment  of  said  elongated-ele- 
ment to  permit  it  initially  to  uplift  said 
stylus-support  without  swinging  said  tone- 
arm  ;  and  means  for  shifting  the  position  of 
said  extremity  to  off-set  said  connection 
with  relation  to  said  vertical  axis  to  create 
a  turning-moment  for  swinging  said  tone- 
arm. 

14.  A  stylus-lifter  combining  a  sound- 
box movable  to  raise  its  stylus ;  an  insulated 
conductor  attached  to  said  sound-box  to 
raise  its  stylus  when  pulled;  a  contact  elec- 
trically connected  with  said  conductor  and 
adapted  to  close  a  circuit  with  a  contact 
mounted  on  a  record ;  mechanism  for  pull- 
ing said  conductor;   and   magnetic   means 

20  adapted  to  be  energized  through  said  con- 
ductor to  render  said  mechanism  operative 
by  mechanically  connecting  it  to  be  pro- 
pelled by  the  turn-table. 

15.  A  sound  -  reproducing  instrument 
25  comprising  a  rotating  turn-table,  a  hori- 
zontally-swinging sound-conveying  arm,  a 
verticaily-swinging-sound-box  carried  there- 
by; an  oscillatory  arm  operatively  con- 
nected to  the  sound-box,  and  in  one  of  its 
swinging  motions  adapted  to  elevate  the 
sound-box  and  to  shift  said  sound-box  and 
its  supporting  sound-conveying  arm;  a 
drive-unit  movable  to  connect  with  and  re- 
ceive motion   from  the  turn-table  for   op- 

35  erating  the  oscillatory-arm,  and  an  electric 
control  for  the  drive-unit. 

IG.  A  sound-reproducing  instrument  com- 
prising a  rotating  turn-table;  a  horizon- 
tally-swinging sound-conveying  arm;  a  ver- 

40  tically-swinging  sound-box  carried  thereby ; 
an  oscillatory  arm  operatively  connected  to 
the  sound-box  adapted  to  elevate  and  shift 
said  sound-box;  a  drive-unit  for  the  oscil- 
latory-arm operated  by  the  turn-table; 
means  for  latching  said  unit  in_  a  non- 
functioning position ;  and  an  electric  device 
controlled  by  the  translation  of  the  sound- 
box for  tripping  said  means  to  operate  the 
drive  unit. 

17.  A  device  of  the  class  described  com- 
prising a  propelled  record-supporting  mem- 
iDcr ;  an  arm  provided  with  a  stylus-carrying 
sound-box  swingingiy  supported  trans- 
versely   movable    under    the    influence    of 

55  the  stylus  and  record-groove  engagement; 
transmission  devices  fulcrumed  to  swing 
into  engagement  with  said  record  support- 
ing member  to  receive  motion  therefrom; 
an    oscillating   member   operated   by   said 

60  transmission  devices  and  moving  in  an 
arc  eccentric  to  the  axis  of  said  arm,  and 
a  connector-element  uniting  said  arm  and 
oscillating  member  for  positioning  said  arm 
and  its  stylus  at  a  starting  station  after  a 

65  predetermined  traverse  across  a  record. 


45 


50 


18.  A  device  of  the  class  described  com- 
prising a  propelled  record-supporting  mem- 
ber; an  arm  provided  with  a  stylus-carry- 
ing sound-box  swingingiy  supported  trans- 
versely movable  under  the  influence  of  the 
stylus  and  record-groove  engagement; 
transmission  devices  fulcrumed  to  swing 
into  engagement  with  said  record  support- 
ing member  to  receive  motion  therefrom; 
an  oscillating-member  operated  by  said 
transmission-devices  and  in  an  arc  eccentric 
to  the  axis  of  said  arm;  a  connector-element 
uniting  said  arm  and  oscillating-member 
for  positioning  said  arm  and  its  stylus 
at  a  starting-station  after  a  predetermined 
traverse  across  a  record;  and  electrically 
controlled  tripping  devices  for  predeter- 
minately  rendering  said  transmission  de- 
vices operative. 

19.  A  device  of  the  class  described  com- 
prising a  propelled  record-supporting  mem- 
ber; a  stylus-supporting  member  pivoted 
to  swing  across  the  face  of  a  record  upon 
said  record-supporting  member;  and  an  in- 
extensible  cord  having  one  end  connecting 
with  said  stylus-supporting  member  and  its 
other  end  anchored  remotely  therefrom  to 
extend  in  a  line  off-set  to  the  axis  of  said 
pivoted  member,  whereby  a  pulling  strain 
upon  said  cord  will  move  said  member  to  a 
starting  station. 

20.  In  a  device  of  the  class  described,  a 
disk-record  rotating  member,  an  arm  mov- 
able transversely  of  the  record  having 
a  sound-box  movable  to  and  from  the  record 
surface;  mechanism  adapted  to  return  the 
arm  to  initial  position  after  a  sound  re- 
production, including  transmission  devices 
movable  into  and  out  of  engagement  with 
said  rotating  member;  an  electrical  control 
for  said  means  determining  the  point  in 
sound  reproduction  at  which  said  mech- 
anism becomes  operative,  and  means  deter- 
mining the  limit  of  the  return  movement 
of  the  arm. 

21.  A  device  of  the  character  described 
comprising  a  rotating  turn-table;  a  hori- 
zontally-swingmg  sound-conveying  arm;  a 
sound-box  inclucling  a  stylus-holder  swivel- 
ing  on  said  arm  to  move  the  stylus-holder 
toward  and  from  the  turn-table  record-sup- 
porting surface ;  a  swiveled  member ;  means 
connecting  the  sound-box  to  a  part  of  said 
member  in  off-set  relation  to  the  axis  of  said 
arm  so  as  to  raise  the  stylus-holder  and  also 
swing  the  arm  to  its  starting  location  and 
then  to  restore  the  sound-box  to  its  active 
position;  transmission  devices  for  turning 
said  member;  and  controlling  means  for 
said  transmission  devices. 

22.  A  device  of  the  class  described  com- 
prising a  rotative  record-supporting  mem- 
ber; a  sound-conveying  arm  moving  across 
the  face  of  said  member;  a  stylus-carrying 
sound-box  swiveled  upon  said  arm;  an  in- 
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extensible  pull-member  having  one  end  con- 
necting with  said  sound-box  and  extending 
toward  the  axis  of  said  arm,  whereby  a 
drawing  motion  of  said  member  will  swivel 
5  said  sound-box  and  move  said  arm  to  a 
starting  station,  and  means  for  operating 
said  pull-member. 

23.  A  device  of  the  class  described  com- 
prising a  rotative  record-supporting  mem- 

10  ber;  a  sound-conveying  arm  supported  to 
swing  across  the  face  of  said  record-support- 
ing member  and  including  a  stylus-carrying 
sound-box;  an  operating  means;  a  pull- 
member  having  one  end  connected  to  the 

15  free  end  of  said  arm  and  its  opposite  end 
attached  to  said  operating  means  at  one 
side  of  the  axis  of  said  arm ;  and  a  slow  mo- 
tion mechanism  for  operating  said  means, 
whereby    a    drawing-motion   of  said  pull- 

20  member  will  impart  a  swinging  motion  to 
said  arm  to  move  the  same  to  a  starting  sta- 
tion. 

24.  A  device  of  the  class  described  com- 
prising a  propelled  record-supporting  mem- 

25  ber;  a  stylus-supporting  tone-arm  ful- 
crumed  to  swing  over  the  face  of  a  record  on 
said  supporting  member ;  a  member  extend- 
ing approximately  coincident  with  said  arm 
with  its  forward  end  connecting  with  said 

30  arm,  whereb.y  a  pulling  strain  upon  said 
member  will  swing  said  arm  to  a  starting 
point ;  and  a  slow  motion  means  for  period- 
ically pulling  said  member  with  a  slow  de- 
liberate motion. 

35  25.  A  device  of  the  class  described  com- 
prising a  swiveled  tone-arm;  an.inextensi- 
ble  pull-member  extended  approximately 
radially  with  said  arm  having  one  end  con- 
nected therev/ith  and  adapted  to  swing  si- 

4  0  multaneously  with  said  arm;  and  a  rocking 
member  pivoted  to  the  opposite  end  of  said 
member  for  shifting  the  axis  of  said  pull- 
member  relatively  to  the  axis  of  said  arm, 
whereby   said   pull-member   is   adapted   to 

45  swing  said  arm. 

26.  A  device  of  the  class  described  com- 
prising a  swiveled  tone-arm;  a  sound-box 
swiveled  upon  said  arm ;  a  swiveled  member 
arranged  to  sAving  coordinately  with  said 

50  arm;  a  connection  enabling  said  member  to 
swing  said  tone-arm ;  and  means  for  varying 
the  relations  between  the  axis  of  said  arm 


and  the  operating  end  of  said  member,  and 
reciprocate  said  member  for  swinging  said 
box  and  arm  upon  their  respective  axes  in  56 
one  stroke  and  said  sound-box  independ- 
ently in  an  alternate  stroke. 

27.  A  device  of  the  class  described  com- 
prising a  swiveled  tone-arm;  a  sound-box 
swiveled  upon  said  arm  to  swing  trans-  60 
versely  to  the  swing  of  the  arm;  a  member 
connecting  with  and  extending  to  coordi- 
nately swing  with  said  arm ;  means  for  vary- 
ing the  coordinate  relation  between  the  axis 

of  said  arm  and  the  operating  end  of  said  65 
member  for  swinging  said  sound-box  and 
arm ;  and  controlling  devices  for  said  means 
operative  when  said  arm  arrives  at  swing 
limits  for  alternating  the  operation  of  said 
arm,  member  and  said  box.  70 

28.  A  device  of  the  class  described  com- 
prising a  rotating  record-supporting  table; 
a  swiveled  tone-arm  adapted  to  swing  across 
said  table;  a  sound-box  swiveled  upon  said 
arm  to  swing  to  and  from  the  table;  a  link  75 
member  connecting  with  said  sound-box  and 
adapted  to  swing  in  a  horizontal  plane  with 
said  arm;  devices  connecting  with  said  link 
member  to  reciprocate  the  same  for  swing- 
ing said  sound-box  and  arm  coordinately  80 
and  independently  to  position  said  parts  to 

a  repeat  position;  and  transmission  devices 
predeterminately  operative  for  functioning 
said  first  named  devices. 

29.  A  device  of  the  class  described  com-  85 
prising  a  rotating  record-supporting  table; 

a  swiveled  tone-arm  adapted  to  swing  across 
said  table;  a  sound-box  swiveled  upon  said 
arm  to  swing  toward  and  from  said  table ;  a 
member  connecting  with  said  sound-box  90 
adapted  to  swing  in  a  horizontal  plane  with 
said  arm ;  crank  devices  connecting  with  said 
member  for  reciprocating  the  same  to  raise 
and  lower  the  sound-box  and  swing  the  same 
to  a  starting  point ;  means  for  operating  said  95 
crank  devices;  and  tripping  means  for  con- 
trolling said  crank  operating  means. 

In  witness  Avhereof,  I  hereunto  subscribe 
my  name,  as  attested  by  the  two  subscribing 
witnesses. 

EGBERT  G.  BEOWN. 

Witnesses : 

Emma  SPFOsrER, 
L.  A.  Beck. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Harry  B.  McNulty, 
a  citizen  of  the  United  States,  and  a  resident 
of  the  city,  county,  and  State  of  New  York, 
5  have  invented  certain  new  and  useful  Im- 
provements in  Spring- Motors,  of  which  the 
following  is  a  specification. 

Some  of  the  objects  of  this  invention,  are 
to  provide  a  spring  motor  of  simple  compact 

10  and  durable  construction  having  two  actuat- 
ing springs;  to  provide  an  improved  spring 
motor  particularly  adapted  for  use  in  ro- 
tating the  record  support  of  a  talking  ma- 
chine ;  and  to  provide  other  improvements  as 

15  will  appear  hereinafter. 

In  the  accompanying  drawings,  Figure  1 
is  a  side  elevation  of  a  spring  motor  con- 
structed in  accordance  with  this  invention; 
Fig.  2  a  top  plan  view  of  the  same ;  and  Fig. 

20  3  a  fragmentary  transverse  section  of  the 
same  taken  on  line  3 — 3  of  Fig.  1. 

Referring  to  the  drawings,  one  embodi- 
ment of  this  invention  comprises  a  spring 
motor  including  two  substantially  parallel 

25  and  horizontal  supporting  plates  10  and  11, 
of  mild  steel  or  wrought  iron  which  are  held 
in  fixed  relationship  by  a  plurality  of  sub- 
stantially vertical  spacing  rods  or  bolts  12, 
the  lower  ends  of  which  are  reduced  in  dia- 

30  meter  and  extend  through  and  are  riveted 
securely  to  the  lower  supporting  plate  11, 
and  the  upper  ends  of  which  are  reduced  in 
diameter  and  threaded  and  project  loosely 
through  suitable  apertures  provided  there- 

35  for  in  the  upper  plate  10,  and  are  securely 
clamped  to  the  upper  plate  by  means  of 
nuts  15  threaded  upon  the  upper  ends  of  the 
rods.  The  threaded  portions  of  the  rods  12 
extend  above  the  nuts  15  and  are  arranged 

40  to  project  loosely  through  apertures  16  pro- 
vided therefor  in  a  fixed  horizontal  partition 
or  support  17  to  which  the  rods  are  rigidly 
clamped  by  nuts  18  threaded  over  the  rods 
above  the  partition  17. 

45      For  rotating  a  sound  record  support  or 
any  other  object,  a  vertical  spindle  25  pro- 
jects loosely  through  an  aperture  26  pro- 
*  vided    in   the    partition    17,    and    projects 
snugly  but  rotatably  through  an  aperture 

50  provided  therefor  in  the  upper  plate  10. 
The  lower  end  of  this  spindle  25  projects 
snugly  but  rotatably  through  the  lower  plate 
11  and.  is  rotatably  held  against  downward 
movement  by  any  suitable  bearing  28  secured 

55  to  the  under  side  of  the  lower  plate  11.    The 


spindle  25  is  held  against  upward  movement 
by  opposed  lugs  29  struck  up  from  the 
spindle  and  slidablj^  engaging  against  the 
under  surface  of  the  upper  plate  10. 

For  rotating  the  spindle  25  a  vertical  cy-  60 
lindrical   shaft   35   abuts  at  its  upper  end 
against  the  under  surface  of  the  upper  plate 
10  and  is  rigidly  secured  thereto  by  a  screw 
36  extending  loosely  through  the  upper  plate 
and  threaded  into  the  upper  end  of  the  shaft.  65 
This  shaft  projects  downwardly  through  a 
recess  36  provided  in  one  edge  of  the  lower 
plate  11  and  the  lower  end  of  the  shaft  35 
is  spaced  below  the  lower  plate  and  abuts 
against  the  central  iDortion  of  the  upper  sur-  70 
face  of  a  rigid  yoke  or  stirrup  38  made  of 
mild  steel  or  Avrought  iron  and  the  opposite 
ends  of  which  extend  upwardly  as  at  39  and 
are  then  bent  inwardly  forming  flanges  40 
which  are  securely  riveted  to  the  under  sur-  75 
face  of  the  lower  plate  11  thus  holding  the 
yoke  38  fixedly  in  position.    A  screw  41  ex- 
tends snugly  through  the  yoke  38   and  is 
threaded  into  the  lower  end  of  the  shaft  35 
thus  holding  the  lower  end  of  the  shaft  in  a  80 
fixed  position. 

Spaced  above  the  sleeve  45  and  loosely 
surrounding  the  stationary  shaft  35  is  a 
winding  gear  46,  beneath  which  and  loosely 
sui-rounding  the  sleeve  45  is  a  downwardly  85 
facing  cylindrical  spring  barrel  47  which 
rests  loosely  upon  the  upper  end  of  the 
sleeve  45  and  which  supports  the  winding 
gear  46  and  is  rigidly  secui-ed  thereto  by 
rivets  48  or  other  means.  This  spring  barrel  90 
contains  a  spiral  spring  51  one  end  of  which 
is  detachably  secured  to  the  spring  barrel  as 
at  52,  and  the  other  end  of  which  is  detach- 
ably  secured  to  the  sleeve  as  at  53.  The 
lower  end  of  the  spring  barrel  50  rests  95 
loosely  upon  and  is  covered  by  a  main  driv- 
ing gear  55  which  loosely  surrounds  the 
sleeve  45. 

Beneath  the  main  driving  gear  55  and 
loosely  surrounding  the  sleeve  45  is  a  spac-  100 
ing  collar  56,  the  upper  end  of  which  abuts 
against  the  lower  surface  of  the  main  driv- 
ing gear,  and  the  lower  end  of  which  abuts 
against  the  upper  surface  of  a  downwardly 
facing  cylindrical  spring  barrel  60  which  105 
loosely  surrounds  the  sleeve  45  between  the 
lower  plate  11  and  the  yoke  38.  Eivets  or 
bolts  61  extend  through  the  main  driving 
gear  55,  the  collar  56  and  the  lower  spring 
barrel  60  and  connect  these  parts  rigidly  110 
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together.  The  lower  spring  barrel  60  con- 
tains a  spiral  spring  65  one  end  of  which  is 
detachably  secured  to  the  spring  barrel  as  at 
66  and  the  other  end  of  which  is  detachably 
5  secured  to  the  sleeve  45  as  at  67.  The  lower 
end  of  the  lower  spring  barrel  60  is  closed 
by  a  cover  68  rigidly  secured  thereto  and 
loosely  surrounding  the  sleeve  45.  The 
lower  surface  of  the  cover  68  and  the  lower 

j^O  end  of  the  sleeve  45  rests  rotatably  upon  and 
are  supported  by  a  washer  69  which  loosely 
surrounds  the  shaft  35  and  which  is  prefer- 
ably made  of  brass  or  fiber  or  some  other 
antifriction  niaterial. 

j^5  For  transmitting  motion  from  the  main 
driving  gear  55  to  the  spindle  25,  the  main 
driving  gear  55  engages  a  pinion  70  fixedly 
secured  upon  a  veii;ical  countershaft  71 
which  is  rotatably  supported  at  its  ends  in 

20  suitable  bearings  72  and  73  provided  there- 
for in  the  upper  and  lower  plates  10  and  11 
respectively,  whereby  it  is  held  against  lon- 
gitudinal movement  and  is  arranged  to  ro- 
tate about  a  fixed  vertical  axis  coincident 

25  with  its  longitudinal  axis.  An  intermediate 
gear  74  surrounds  and  is  rigidly  secured  to 
this  countershaft  and  engages  a  pinion  75 
surrounding  and  rigidly  secured  to  the  spin- 
dle 25. 

30  For  controlling  the  speed  of  the  motor,  a 
vertical  governor  spindle  80  projects  at  its 
lower  end  snugly  but  rotatably  through  the 
lower  plate  11,  and  is  held  against  down- 
ward movement  by  a  bearing  81  secured  to 

35  the  under  side  of  the  lower  plate.  The  up- 
per end  of  the  governor  spindle  projects 
snugly  but  rotatably  through  a  bearing  82 
extending  through  and  carried  by  the  up- 
per plate  10.    Surrounding  and  slidable  lon- 

40  gitudinally  of  the  governor  spindle  80  is  a 
friction  disk  85  to  which  is  connected  one 
end  of  each  of  a  plurality  of  springs  86  the 
other  ends  of  which  are  fixedly  secured  to 
the  governor  spindle  80,  and  secured  to  the 

45  central  portion  of  each  spring  is  a  "  fly  ball " 
87.  Arranged  above  the  friction  disk  85  to 
cooperate  therewith  in  a  well  known  manner 
is  a  friction  shoe  or  pad  88  carried  by  one 
end  of  a  bell  crank  lever  89  which  is  pivot- 

50  ally  connected  as  at  90  to  one  of  the  rods  or 
posts  12.  A  pinion  91  fixed  upon  the  gov- 
ernor spindle  80  is  engaged  and  rotated  by 
a  gear  92  fixed  upon  the  turntable  spindle 
25.    The  levjer  89  is  arranged  to  be  adjusted 

55  about  its  pivot  in  any  well  known  or  suit- 
able manner  to  vary  the  speed  of  the  motor, 
and  for  any  given  adjustment  of  the  lever 
89  the  motor  is  controlled  to  rotate  at  a  cor- 
responding substantially  fixed  rate. 
60  For  winding  the  springs  61  and  65  in  the 
spring  barrels,  a  pinion  95  engages  the  wind- 
ing gear  46  and  is  rigidly  secured  to  one 
end  of  a  winding  shaft  96  which  is  rota- 
tably supported  and  held  against  longitu- 
65  dinal    movement    in    spaced    bearings    97, 


which  depend  from  and  are  preferably  in- 
tegral with  the  top  plate  10.  A  spiral  spring 
98  snuglj^  surrounds  the  winding  shaft  and 
is  secured  at  one  end  to  the  top  plate  10,  the 
arrangement  being  such  that  the  spring  98  70 
does  not  oppose  the  rotation  of  the  winding 
shaft  in  a  clockwise  direction  to  wind  the 
springs  in  the  spring  barrels,  but  prevents 
the  rotation  of  the  winding  sliaft  in  an  op- 
posite direction.  The  outer  end  of  the  wind-  75 
ing  shaft  is  threaded  as  at  99  to  receive  a 
winding  crank. 

In  the  operation  of  this  improved  motor, 
Avhen  the  winding  shaft  is  rotated  in  a  clock- 
wise direction,  the  pinion  95  will  rotate  the  go 
winding  gear  46  and  upper  spring  barrel  47 
in  a  clockwise  direction,  thus  Avinding  the 
upper  spring  51  and  at  the  same  time  rotat- 
ing the  sleeve  45  in  a  clockwise  direction  to 
wind  the  lower  spring  65.  The  winding  of 
the  springs  51  and  65  may  be  accomplished 
either  while  the  driving  gear  55  is  in  opera- 
tion rotating  at  a  rate  limited  by  the  gov- 
ernor, or  while  it  is  held  against  rotation, 
as  for  instance,  in  a  well  known  manner, 
by  a  brake  (not  shown).  The  springs  51 
and  65  having  been  thus  wound,  act  to  ro- 
tate the  driving  gear  55  in  a  clockwise  di- 
rection, as  viewed  from  above,  when  re- 
leased by  the  brake,  and  the  motion  is  trans- 
mitted from  the  driving  gear  55  to  rotate 
the  spindle  25  in  a  clockwise  direction  and 
at  a  predetermined  rate  controlled  by  the 
governor  as  hereinbefore  described. 

Although  only  a  single  form  has  been 
shown  in  which  this  invention  may  be  em- 
bodied, it  is  to  be  understood  that  the  inven- 
tion is  not  limited  to  any  specific  construc- 
tion, but  might  be  embodied  in  various  forms 
without  departing  from  the  spirit  of  the 
invention  or  the  scope  of  the  appended 
claims. 

Having  thus  fully  described  this  inven- 
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tion,  I  claim 


110 


115 


1.  In  a  spring  motor,  the  combination 
with  two  substantially  parallel  plates,  of  a 
rotary  spindle  carried  thereby,  and  means 
for  rotating  said  spindle  including  a  shaft 
carried  by  and  substantially  perpendicular 
to  said  plates  and  extending  upon  oppo- 
site sides  of  the  plane  of  one  of  said  plates, 
a  pair  of  spring  barrels  surrounding  said 
shaft  upon  opposite  sides  of  said  plate  re- 
spectively, a  driving  spring  in  each  of  said 
barrels  and  a  winding  gear  and  a  main  driv-  120 
ing  gear  surrounding  said  shaft  between 
said  plates. 

2.  In  a  spring  motor,  the  combination 
with  two  substantially  parallel  plates,  of  a 
rotary  spindle  carried  thereby,  and  means  125 
for  rotating  said  spindle  including  a  sta- 
tionary shaft  carried  by  and  substantially 
perpendicular  to  said  plates  and  extending 
upon  opposite  sides  of  the  plane  of  one  or 
said  plates,  a  pair  of  spring  barrels  sur-   130 
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rounding  said  shaft  upon  opposite  sides  of 
said  plate  respectively,  a  driving  spring 
in  each  of  said  barrels,  and  a  winding  gear 
and  a  main  driving  gear  surrounding  said 
5  shaft  between  said  plates. 

3.  In  a  spring  motor,  the  combination 
with  two  substantially  parallel  plates,  of  a 
rotary  spindle  carried  by  said  plates,  and 
means  for  rotating  said  spindle  including 

10  a  stationary  shaft  substantially  perpendicu- 
lar to  said  plates  and  secured  to  and  pro- 
jecting from  one  of  said  plates  toward  and 
through  the  plane  of  the  other  of  said  plates, 
a  sleeve  loosely  surrounding  said  shaft,  a 

15  winding  gear  loosely  surrounding  said  shaft 
between  said  plates,  a  spring  barrel  secured 
to  said  winding  gear  and  loosely  surround- 
ing said  sleeve  between  said  plates,  a  spring 
connecting    said    spring    barrel    and    said 

20  sleeve,  a  spring  barrel  loosely  surrounding 
said  sleeve  outside  of  said  plate,  a  spring 
connecting  said  second  mentioned  spring 
barrel  and  said  sleeve,  a  driving  gear  ar- 
ranged between  said  spring  barrels  and  se- 

25  cured  to  said  second  mentioned  spring  bar- 
rel, transmission  means  between  said  driv- 
ing gear  and  said  spindle,  and  located  be- 
tween said  plates,  and  means  engaging  the 
outer  end  of  said  shaft  for  holding  the  same 

30  in  position. 

4.  In  a  spring  motor,  the  combination 
with  a  substantially  vertical  fixed  shaft,  of 
a  sleeve  loosely  surrounding  said  shaft,  a 
downwardly  opening  spring  barrel  loosely 

3G  surrounding  said  shaft,  a  winding  gear 
superimposed  upon  and  secured  to  said  bar- 
rel and  loosely  surrounding  said  shaft,  a 
spring  in  said  barrel  and  operatively  con- 
necting said  barrel  to  said  sleeve,  a  driving 

40  gear  beneath  and  rotatable  with  respect  to 
said  barrel  and  loosely  surrounding  said 
sleeve,  a  spring  barrel  below  and  secured 
to  said  driving  gear  and  loosely  surrounding 


said  sleeve,  a  spring  in  said  last  mentioned 
barrel  operatively  connecting  the  same  to  45 
said  sleeve,   and  means   arranged  beneath 
said  last  mentioned  barrel  to  support  the 
same  and  said  sleeve. 

6.  In   a   spring  motor,   the  combination 
with  a  substantially  vertical  fixed  shaft,  of  a  50 
sleeve   loosely    surrounding    said    shaft,    a 
downwardly  opening  spring  barrel  loosely 
surrounding  said   shaft   at   a   point   above 
said  sleeve,  a  winding  gear  superimposed 
upon  and  secured  to  said  barrel,  and  loosely  55 
surrounding  said  shaft,  a  spring  in  said 
barrel  and  operatively  connecting  said  bar- 
rel to  said  sleeve,  a  driving  gear  beneath  and 
rotatable  with  respect  to  said  barrel  and 
loosely   surrounding   said   sleeve,   a   spring  60 
barrel  below  and  secured  to  said  driving 
gear  and  loosely  surrounding  said  sleeve,  a 
spring  in  said  last  mentioned  barrel  opera- 
tively connecting  the  same  to  said  sleeve,  and 
antifriction  means  surrounding  said  shaft  65 
and  engaging  the  lower  ends  of  said  sleeve 
and  said  last  mentioned  barrel  to  support 
the  same. 

6.  In  a  spring  motor,  the  combination 
Avith  a  shaft,  of  a  pair  of  spring  barrels  co-  70 
axial  with  said  shaft,  a  driving  gear  between 
and  secured  to  one  of  said  spring  barrels, 
a  winding  gear  secured  to  the  other  of  said 
barrels,  a  sleeve  rotatable  with  respect  to 
said  barrels  and  surrounding  said  shaft  and  75 
extending  through  said  driving  gear  and 
into  said  barrels,  and  a  spring  connecting 
each  of  said  barrels  to  said  sleeve. 

Signed  at  New  York  in  the  county  of  New 
York  and  State  of  New  York  this  fifth  day  80 
of  January  A.  D.  1916. 

HAEEY  B.  McNULTY. 

Witnesses : 

George  W.  Case,  Junr., 
Karl  Tausig. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washlneton,  D.  C." 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Stanley  K.  MacLane, 
a  citizen  of  the  United  States,  residing  at 
Boston,  in  the  county  of  Suffolk  and  State 
5  of  Massachusetts,  have  invented  an  Im- 
provement in  Driving  and  Speed-Kegulat- 
ing  Mechanisms  for  Phonographs,  of  wliich 
the  following  description,  in  connection 
with  the  accompanying  drawings,  is  a  speci- 

10  fication,  like  characters  on  the  drawings 
representing  like  parts. 

This  invention  relates  to  phonographs, 
and  among  other  objects  aims  to  provide 
means  for  rotating  the  disk  record  table  in 

15  a  manner  enabling  economy  of  the  disk 
material  and  an  improved  reproduction 
effect. 

Heretofore,  so  far  as  I  am  aware,  it  has 
been  customary  to   rotate  the  disk  record 

20  supporting  table  of  the  commercial  phono- 
graph at  a  substantially  uniform  rate  of 
speed  throughout  the  playing  of  the  record. 
When  the  stylus  is  traveling  adjacent  the 
periphery  of  the  record,  it  must  track  along 

25  circles  which  are  much  longer  than  the  cir- 
cles near  the  center  of  the  record,  but  the 
time  occupied  in  maldng  the  complete  ro- 
tation for  each  circle  is  the  same.  Conse- 
quently, the  relative  speed  between  the  rec- 

30  ord  and  the  stylus  for  the  large  circles  is 
much  greater  than  for  the  small  circles.  To 
obtain  the  most  perfect  reproduction  effect, 
the  relative  speed  between  the  record  and 
the  stylus  should  be  substantially  the  same 

36  throughout  the  playing  of  the  record. 

A  comparatively  low  speed  is  desirable 
for  the  following  reasons, — ■ 

(1)  It  reduces  the  wear  on  the  stylus  and 
record ; 

40  (2)  It  reduces  the  scratching  of  the  rec- 
ord by  the  stylus  and  the  setting  up  of  for- 
eign vibrations; 

(3)  It  reduces  the  force  tending  to  press 
the  stjdus  outward  on  the  record  track  and 

45  tending  to  prevent  perfect  reproduction; 
and 

(4)  It  allows  sufficient  time  to  enable  the 
stylus  to  faithfully  follow  not  only  over  ex- 
treme points,  but  also  over  the  intermediate 

50  portions  of  the  undulations  in  the  record 
path,  and  thereby  enables  the  most  perfect 
reproduction  of  high  pitched  or  soprano 
voices  of  high  frequency  of  vibration.  Obvi- 
ously, if  the  record  is  rotating  too  rapidly 


the  stylus  will  be  obliged  to   jump   from  55 
point  to  point  without  tracking  through  the 
valleys. 

There   is,   however,   a   limit  to   the  low 
speed  of  the  record.    If  too  low,  the  proper 
reproduction    cannot    be    obtained.      It    is,  60 
therefore,  desirable  to  drive  the  disk  at  a 
speed  as  near  as  possible  to  this  lowest  limit. 

In  playing  the  records  hitherto  used,  the 
relative  speed  between  the  stjdus  and  rec- 
ord has  been  as  near  as  possible  to  the  mini-  65 
mum  speed  limit  referred  to,  only  while 
the  stylus  is  tracking  over  the  short  circles 
near  the  center  of  the  record.  When  the 
stylus  is  tracking  over  the  large  circles  near 
the  periphery  of  the  record,  the  relative  70 
speed  is  much  greater  than  is  proper  for  the 
best  reproduction  effect. 

By  my  invention  means  is  provided  for 
A'arying  the  speed  of  rotation  of  the  record 
to  compensate  for  the  differences  in  speed  75 
due  to  the  tracking  of  the  stylus  over  circles 
of  varying  radii.  In  other  words,  means  is 
provided  for  producing  a  substantially  vmi- 
form  relative  speed  between  the  stylus  and 
record  throvighout  the  playing  of  the  rec-  80 
ord.  This  enables  the  maintenance  of  the 
desirable  low  speed  throughout  the  playing 
of  the  record. 

This  also  enables  a  great  economy  in  rec- 
ord material.     Where  the  stylus  is  obliged  85 
to  track  over  long  and  short  circles  in  the 
same  time,  it  consumes  a  greater  length  of 
record  in  following  the  large  circles  than 
would  be  necessary  if  the  relative  speed  be- 
tween the  stylus  and  record  were  constant.  90 
By  my  invention  I  am,  therefore,  enabled 
to  make  a  record  on  a  much  smaller  disk 
area  than  hitherto  has  been  used.    In  other 
words,    a    greater    length    of    composition 
can  be  recorded  per  inch  of  material  than  95 
hitherto  has  been  possible. 

Also  by  maintaining  a  substantially  uni- 
form relative  speed  between  the  stylus  and 
record  the  longest  compositions  can  be  made 
on  and  reproduced  from  one  record.  Here-  100 
tofore  this  has  been  impossible  since  the 
relative  speed  between  the  stylus  and  record 
Avhen  the  former  is  tracking  circles  near 
the  periphery  of  the  disk,  would  be  too  high 
properly  to  reproduce  the  composition.  105 

The  character  of  the  invention  may  be 
best  understood  by  reference  to  the  follow- 
ing description  of  an  illustrative  embodi- 
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ment  thereof  shown  in  the  accompanying 
drawings,  wherein, — 

Figure  1  is  a  vertical  section  through  an 
illustrative   phonograph    shown    herein    as 
5  embodying  the  invention; 

Fig.  2  is  a  horizontal  section  taken  on  line 
2 — %  of  Fig.  1,  a  corner  of  the  phonograph 
appearing  in  plan  to  show  a  controlling  de- 
vice; 

10  ^^^-  3  is  a  horizontal  section  taken  on 
line  3 — 3  of  Fig.  1,  also  showing  the  con- 
trolling device  in  plan ; 

Fig.  4  is  a  detail  of  a  brake  member  to  be 
referi-ed  to; 

15  Fig.  5  on  an  enlarged  scale  is  a  side  ele- 
vation of  transmission  elements  shown  in 
Fig.  2; 

Fig.  6  is  a  horizontal  section  taken  on  line 
6—6  of  Fig.  5 ; 

20  Fig.  7  is  a  detail  plan  view  of  the  con- 
trolling device; 

Fig.  8  is  a  vertical  section  taken  on  line 
8—8  of  Fig.  7;      _ 
Fig.  9  is  a  horizontal  section  taken  di- 

25  rectly  beneath  the  dial  plate  of  the  con- 
troller shown  in  Figs.  7  and  8; 

Fig.  10  is  a  horizontal  section  taken  on 
line  10—10  of  Fig.  8; 

Fig.  11  is  a  diagram  showing  the  inoper- 

30  ative  positions  of  the  second  accelerated  rec- 
ord transmission  unit  and  the  constant  speed 
record  transmission  unit  while  the  first  ac- 
celerated record  transmission  unit  is  in  op- 
eration ; 

35  Fig.  12  is  a  plan  view  of  a  motor  and  elec- 
trical connections  controlled  by  a  transmit- 
ting unit;  and 

Fig.  13  is  a  sectional  detail  to  be  re- 
ferred to. 

40  Referring  to  the  drawings,  the  illustrative 
phonograph  shown  therein  as  embodying 
the  invention,  comprises  abasing  1  (Fig.  1) 
having  a  partition  3  therein  combining  with 
portions  of  the  bottom,  top  and  side  walls 

45  to  form  a  sound  amplifying  chamber.  Com- 
municating with  the  amplifier  is  a  short 
tube  5  (Fig.  1)  projecting  upward  from  the 
top  of  the  casing  and  formed  to  receive  a 
sound  conducting  tube  7  on  the  outer  free 

50  end  of  which  is  a  sound  box  9  connected  to  a 
stylus  bar  11  carrying  a  stylus  13. 

Above  the  top  of  the  casing  is  a  table  15 
for  receiving  a  disk  record  17.  The  table  is 
mounted  on  the  upper  end  of  a  shaft  19  pro- 

55  jecting  downward  into  the  casing  and  hav- 
ing its  lower  end  journaled  in  a  bearing  21 
on  a  frame  23  secured  to  the  bottom  of  the 
casing.  The  shaft  also  is  journaled  in  an 
upper  plate  25  and  a  lower  plate  27  held  in 

60  spaced  relation  by  bolts  29  entered  through 
sleeves  31.  To  confine  the  shaft  19  against 
movement  in  the  direction  of  the  axis  there- 
of, collars  33  are  secured  thereto  and  adapt- 
ed to  bear  against  the  plates  25  and  27. 

65       Next  will  be  described  the  mechanism  for 


rotating  the  table  shaft  19.  To  accomplish 
this,  there  may  be  provided  the  usual  spring 
motor  35  (Figs.  1  and  3)  having  a  shaft 
journaled  in  bearings  in  uprights  37  rising 
from  a  bed-plate  39  secured  to  the  bottom  ^q 
of  the  casing.  To  wind  the  spring  motor,  a 
handle  shaft  41  may  be  tapped  into  a  socket 
in  the  end  of  the  motor  shaft. 

A  gear  43  fast  on  the  motor  shaft,  through 
an  intermediate  pinion  45,  drives  a  pinion   yg 
47  fast  on  a  shaft  49  journaled  in  bearings 
in  brackets  61  and  53  rising  from  the  motor 
bed-plate  39.     The  shaft  49  may  be  extended 
beyond  its  bearing  51  and  have  a  gear  54 
fast  thereon  meshing  with  a  pinion  54^  on  so 
a  shaft  55  journaled  in  bearings  in  brackets 
mounted  on  the  bottom  of  the  casing.    The 
shaft  55  may  have  the  usual  governor  55^ 
mounted  thereon.     A  bevel  pinion  57  (Fig. 
1)  is  mounted  fast  on  the  governor  driving  35 
shaft  49  and  is  adapted  to  drive  a  bevel  pin-- 
ion  59  fast  on  an  upwardly  extending  stud 
shaft  61  journaled  in  bearings  in  the  bracket 
53.     On  the  upper  end  of  the  stud  shaft  is  a 
gear  63  meshinsr  with  a  gear  65  fast  on  a   90 
vertical  shaft  67  parallel  to  the  table  shaft 
19  referred  to,   and  having  its  loAver   end 
journaled  in  a  bearing  69  on  the  frame  23 
referred  to.     The  shaft  67  extends  upward 
through  and  is  journaled  in  the  lower  plate   95 
27  and  the  UDper  end  thereof  is  journaled 
in  a  bearing  in  a  boss  71  depending  from  the 
plate  25.    The  sprina:  motor,  governor  and 
pinions  described,  will  serve  to  drive  the 
shaft  67  at  a  uniform  speed.  10? 

Next  will  be  described  the  transmission 
from  the  motor  driven  shaft  to  the  table 
shaft.  To  accomplish  this,  a  pinion  73 
(Figs.  1  and  2)  is  mounted  fast  on  the  motor 
driven  shaft  67,  and  a  pinion  75  is  mounted  105 
fast  on  the  table  shaft  19  in  the  same  hori- 
zontal plane  with  the  pinion  73.  To  trans- 
mit the  drive  from  the  pinion  73  to  the  pin- 
ion 75,  a  gear  77  is  journaled  on  a  stud  shaft 
79  having  a  reduced  end  (Fig.  5)  tapped  no 
into  a  boss  81  on  one  end  of  a  rocking  lever 
or  carrier  83  having  a  hub  85  journaled  on 
a  stud  bolt  87  tapped  into  the  plate  25.  A 
gear  89  similar  to  the  gear  77  is  journaled 
on  a  stud  shaft  91  tapped  in  a  boss  93  at  the  115 
opposite  end  of  the  rockins;  lever  83.  When 
the  rocking  lever  83  is  in  its  position  shown 
in  full  lines  in  Fig.  2.  the  large  gears  77  and 
89  are  in  mesh  with  the  pinions  73  and  75 
I'espectively.  120 

Next  will  be  described  the  transmission 
between  the  gears  77  and  89.  A  spool  95  is 
journaled  on  the  stud  shaft  91  and  secured  fo 
the  gear  89.  A  spool  97  is  journaled  on  the 
stud  shaft  79  and  secured  to  the  gear  77.  A  125 
transmission  tape  98  of  copper  or  other  flexi- 
ble non-extensible  material  has  one  end  an- 
chored to  the  spool  95  and  its  opposite  end 
anchored  to  the  spool  97.  Each  end  of  the 
tape  may  be  conveniently  anchored  by  cut-  130 
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ting  a  kerf  99  through  one  of  the  flanges  of 
the  spool  and  a  key-hole  slot  101  in  the  body 
of  the  spool.  The  end  of  the  tape  is  bent 
over  to  present  an  anchor  enlargement  103. 
To  connect  the  tape  to  the  spool,  the  edge  of 
an  end  portion  thereof  is  presented  to  the 
communicating  kerf  and  key-hole  slot,  and 
the  tape  is  slid  laterally  therein  until  its 
trailing  edge  passes  beyond  the  flange  of  the 
spool.  Then  the  tape  is  bent  sharply  over 
the  body  of  the  spool  at  the  end  of  the  key- 
hole slot  and  wrapped  about  the  body  of  the 
spool  as  shown  in  Fig.  6.  thereby  SPf^r.rely 
anchoring  the  same  thereto. 

The  tape  is  led  from  one  side  of  one  spool 
diagonally  past  the  rocking  lever  to  the  op- 
posite side  of  the  other  spool.  As  a  result, 
Avhen  one  of  the  spools  is  rotated  in  one  di- 
rection, it  will  draw  on  the  transmission  tape 
and  rotate  the  other  spool  in  an  opposite  di- 
rection, in  the  same  sense  as  a  crossed  belt 
will  produce  a  reversal  of  rotation  between 
pulleys. 

When  the  I'ocking  frame  is  in  the  position 
shown  in  full  lines  in  Fig.  2,  the  motor 
driven  shaft  67  turning  at  a  constant  speed, 
will  rotate  the  pinion  73,  said  pinion  in  turn 
driving  the  large  gear  77  and  spool  97.  The 
latter  will  wind  the  transmission  tape  98 
thereon,  and  thereby  unvvdnd  said  tape  from 
the  spool  95.  This  will  rotate  the  latter  in 
an  opposite  direction  and  with  it  the  gear 
89,  said  gear  driving  the  pinion  75  on  the 
shaft  19,  and  thereby  rotating  the  table 
shaft. 

As  the  driving  continues,  the  effective 
transmission  radius  of  the  wound  tape  on 
the  spool  97  will  gradually  increase,  there- 
by producing  an  acceleration  in  the  rotation 
of  the  record  table.  On  each  complete  rota- 
tion of  the  spool  97,  the  effective  transmis- 
sion radius  will  increase  by  an  amount  equal 
to  the  thickness  of  the  transmission  tape. 

While  the  effective  transmission  radius  of 
the  wound  tape  on  the  driving  spool  97  is 
gradually  increasing,  the  effective  transmis- 
sion radius  of  the  wound  tape  on  the  driven 
spool  95  is  gradually  decreasing.  On  each 
complete  rotation  of  the  driven  spool  95,  its 
effective  transmission  radius  decreases  by  an 
amount  equal  to  the  thickness  of  the  trans- 
mission tape. 

The  decrease  in  the  effective  transmission 
radius  of  the  wound  tape  on  the  driven 
spool  produces  a  gradual  increase  in  the  ac- 
celeration produced  by  the  driving  spool,  so 
that  a  constantly  varying  angular  accelera- 
tion is  imparted  to  the  table  shaft. 

The  transmission  mechanism  from  the 
motor-driven  shaft  67  to  the  table  shaft  19 
is  designed  according  to  the  size  of  record  to 
be  driven.  For  example,  if  a  twelve  inch 
record  is  to  be  used,  the  transmission  is  cal- 
culated to  produce  an  acceleration  in  the  ro- 
tation of  the  table  throughout  the  transit  of 


the  stylus  from  the  outermost  circle  to  the 
innermost  circle  on  the  record,  and  thereby 
compensates  for  the  reduction  in  relative 
travel  between  the  stylus  and  record  which 
would  occur  if  the  table  were  rotated  at  a  70 
uniform  rate  of  speed. 

As  a  result  the  relative  speed  between  the 
stylus  and  record  is  maintained  substantially 
uniform  throughout  the  tracking  of  the 
stylus  from  the  outermost  to  the  innermost  75 
circle,  with  the  resulting  improvement  in 
the  reproduction  effect,  the  elimination  of 
scratching,  the  objectionable  outward  pres- 
sure of  the  stylus  on  the  record  track,  and 
the  economy  of  record  material,  referred  to.  ge 

When  the  playing  of  a  record  has  been 
completed  and  it  is  desired  to  commence 
playing  a  second  record,  the  rocking  lever 
83  is  shifted  from  its  full  line  to  its  dotted 
line  position  shown  in  Fig.  2,  thereby  caus-  35 
ing  the  gears  77  and  89  to  exchange  places, 
the  gear  89  then  becoming  the  driving  gear, 
and  the  gear  77  becoming  the  driven  gear. 
Thus  by  an  extremely  simple  adjustment  the 
necessity  for  first  rewinding  the  tape  back  qq 
onto  the  spool  97  before  the  playing  of  an- 
other record,  is  eliminated. 

When  the  rocking  lever  has  been  shifted 
as  described,  the  motor-driven  shaft  67 
through  its  pinion  73,  will  rotate  the  gear  89,  95 
the  latter  rotating  the  spool  95  and  causing 
the  winding  of  the  transmission  tape  thereon 
and  the  unwinding  of  the  tape  from  the 
spool  97.  This  spool,  through  the  gear  77 
secured  thereto,  will  rotate  the  pinion  75  on  100 
the  table  shaft  19  and  thereby  rotate  the 
table. 

The  table  shaft  will  be  driven  in  the  same 
direction  as  before,  but  the  gears  77  and  89 
will  be  rotated  oppositely  to  their  previous  105 
directions. 

To  retard  the  unwinding  of  the  tape  from 
the  spools  and  to  prevent  the  opening  out  of 
the  tape  coils  thereon,  there  may  be  pro- 
vided diagonally  opposite  arms  105  (Fig.  2)  no 
fulcmmed  on  pins  107  secured  to  a  plate  109 
intermediate  the  upper  and  lower  plates  25 
.and  27  referred  to  and  held  in  position  by 
the  sleeves  31  and  bolts  29;  and  diagonally 
opposite  arms  111  fulcrumed  on  pins  113  se-  115 
cured  to  said  plate  109. 

The  arms  are  pressed  against  the  tape 
wound  on  the  spools  by  helical  springs  115 
and  115''^,  connected  thereto.  The  movement 
of  said  arms  by  said  springs  may  be  limited  120 
by  stop  pins  il7  secured  to  the  plate  109. 
These  stops  will  serve  to  prevent  engage- 
ment of  one  pair  of  diagonally  opposite 
arms  with  the  mechanism,  wiiile  the  other 
pair  of  diagonally  opposite  arms  is  in  active  125 
engagement  with  the  tape.  These  arms  will 
also  assist  in  holding  the  spool  gears  77  and 
89  in  mesh  Avith  the  pinions  73  and  75  in 
their  different  positions  of  adjustment. 

The  retarding  force  produced  by  the  en-  130 
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gagement  of  said  arms  with  said  tape,  the 
friction  of  the  rotating  parts  of  the  trans- 
mission in  their  bearings,  and  the  drag  of 
the  stylus  on  the  record,  combine  to  resist 
5  the  pull  on  the  transmission  tape.  The  mo- 
tor driven  shaft  is  rotated  with  a  substan- 
tially constant  force,  but  the  work  on  said 
shaft  increases  during  the  course  of  the 
playing  of  a  record  owing  to  the  accelera- 

10  tion  of  the  table  shaft.  For  example,  at  the 
commencement  of  the  playing  of  a  record,  if 
the  spool  97  is  empty  and  the  spool  95  is 
filled,  the  pinion  73  will  rotate  said  spool 
97  Avith  a  mechanical  advantage  which  grad- 

15  ually  decreases  as  the  tape  builds  up  its  ef- 
fective transmission  radius  on  said  spool, 
and  the  tape  Avill  draw  on  the  spool  95  with 
a  mechanical  advantage,  gradually  decreas- 
ing as  the  effective  transmission  radius  of 

20  the  tape  accumulated  thereon  decreases. 
Both  of  these  factors  combine  to  gradually 
increase  the  work  on  the  motor-driven  shaft 
as  the  table  shaft  is  progressively  acceler- 
ated. 

25  Tlie  helical  s-pring  115"  which  draws  the 
anus  105  and  111  into  engagement  with  the 
tape  on  the  unwinding  spools,  may  be  of 
greater  strength  than  the  spring  115  and 
serve  advantageousl,y  to  compensate  for  this 

30  increase  in  the  Avork.  As  the  tape  on  a  spool 
unwinds,  the  active  arm  moves  gradually 
invrard  toward  the  axis  of  the  spool  and 
therefore  the  tension  of  the  helical  spring 
is  gradually  lessened  and  the  brake  action 

35  of  the  arm  on  the  spool  is  gradually  reduced, 
thereby  desirably  reducing  the  work  on  the 
motor-driven  shaft  referred  to  proportion- 
ately to  the  increase  of  the  work  on  said 
shaft  due  to  the  acceleration. 

40  Next  will  be  described  means  for  auto- 
matically stopping  the  rotation  of  the  table 
when  the  ploying  of  the  record  thereon  has 
been  completed.  To  accomplish  this,  there 
is  proAdded  a  brake  bar  119   (Figs.  2,  4,  5 

45  and  6)  fulcrumed  centrally  between  its  ends 
on  a  pin  121  carried  by  ears  12-3  projecting 
from  the  hub  85  of  the  rocking  lever  83. 
The  ends  of  this  l)ar  are  forked  to  present 
resilient  brake  shoe  members  125   for  en- 

50  gagement  Avith  flanges  of  the  spools  and  re- 
silient brake  appl3dng  m.embers  127  for  en- 
gagement   Avith    the    tape    wound    on    the 
spools. 
The    operation    of    the    brake    stopping 

55  means  is  as  follows: 

It  may  be  supposed,  for  example,  the  tape 
is  being  Avound  on  the  spool  95  and  unwound 
from  the  spool  97.  The  coils  of  tape  will 
accumulate  on  the  spool  95  until  the  wound 

GO  material  is  built  up  to  a  point  Avhere  it  will 
come  into  engagement  Avith  the  brake  actu- 
ating member  127  as  shoAvn  in  Fig.  6.  The 
slight  additional  Avinding  of  the  tape  on 
the  spool  Avill  turn  the  bar  119  in  a  clock- 

65  wise  direction   (Fig.  6)   and  thereby  press 


the  brake  shoe  125  against  a  flange  of  the 
spool  97,  and  thereby  automatically  arrest 
further  rotation  of  the  spools  and  tape. 

When  the  rocking  frame  is  shifted  from 
its  full  line  to  its  dotted  line  position  to  70 
play  the  next  record,  the  drive  will  auto- 
matically commence  promptly  on  the  throw- 
ing of  the  gears  77  and  89  into  mesh  Avith 
the  pinions  75  and  73  Avithout  the  brake 
being  effective   to   prevent  the  starting  of  75 
the  drive.     This  is  due  to  the  fact  tliat  the 
tape  is  now  being  wound  on  the  spool  97 
and  unAvound  from  the  spool  95.    The  driv- 
ing force  applied  to  the  spool  97  drags  on 
the  tape  and  tends  to  pull  the  same  away  so 
from  the  brake  actuating  member  127,  there- 
by automatically  releasing  the  lirake  shoe 
125  from  the  spool  97.    When  sufficient  tape 
material  has  accumulated  on  the  winding 
spool  97,  it  will  engage  the  actuating  arm  85 
127  and  apply  the  brake  shoe  125  to  the 
flange  of  the  unAvinding  spool  in  a  manner 
similar  to  that  desci'ibed. 

An  important  feature  of  the  invention  re- 
lates to  means  for  indicating  the  tAvo  i>osi-  90 
tions  of  the  carrier  for  the  spools  and  tape. 
To  accomplish  this,  there  is  provided  a  fol- 
loAver  129  (Fig.  2)  piA^oted  intermediate  its 
ends  on  a  pin  131  secured  to  the  upper  plate 
25  referred  to.     This  follower  lias  one  end  95 
133  for  engagement  with  the  tape  on  the 
spool  97,  and  an  opposite  end  135  for  en- 
gagement Avith  the  tape  on  the  spool  95.    A 
short  arm  137  projecting  from  the  follower, 
is  connected  by  a  rod  139  Avith  one  arm  of  a  iCG 
bell  crank  141  fulcrumed  on  a  pin  143  se- 
cured to  the  plate  25.     The  other  arm  of 
the  bell  crank  is  connected  by  a  rod  145 
Avith  an  arm  147  of  an  index  leA^er  pivoted 
loosely  on  a  crank  shaft  149    (Figs.  2  and  105 
8),  the  upper  end  of  which  is  journaled  in 
a  dial  plate  151  having  a  flange  153  set  in 
an  aperture  in  the  top  of  the  phonograph 
case  and  proA'ided  AA'ith  an  arm  153"   (Fig. 
I)   secured  to  the  upper  plate  25  referred  110 
to.    The  lower  end  of  said  shaft  is  journaled 
in  a  bearing  in  an  extension  155   (Fig.  1) 
on  the  bottom  plate  27  referred  to. 

The  dial  plate  151  has  a  pair  of  holes 
157  and  159  (Fig.  2)  therein.  The  arm  147  11.5 
of  the  index  lever  is  offset  slightly  from 
an  arm  147"  of  said  lever.  The  end  of  the 
arm  147*  has  a  button  161  for  registration 
with  the  hole  157,  and  the  arm  147  has  a 
button  163  for  registration  Avith  the  hole  159.  120 

The  registration  of  the  buttons  with  the 
holes  indicates  the  directions  the  rocking 
spool  carrier  should  be  shifted  to  play  the 
next  record.  To  rock  said  carrier,  it  is  con- 
nected by  a  link  165  with  a  lever  167  ful-  125 
crumed  intermediate  its  ends  on  a  pin  169 
fast  on  the  plate  25,  said  lever  being  con- 
nected by  a  link  171  Avith  a  crank  173  (Fig. 
8)  on  the  shaft  149  referred  to.  A  pointer 
arm  175  is  mounted  fast  on  the  upper  end  130 
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of  said  shaft  and  has  a  handle  176  whereby 
it  may  be  rotated  over  the  vipper  face  of 
the  dial  151. 

In  the  course  of  the  playing  of  a  record, 
ft  as  the  tape  accumulates  on  the  AAunding 
spool  97,  the  follower  129  will  be  rocked 
in  a  clockwise  direction  (Fig.  2),  thereby 
shifting  the  button  161  out  of  registration 
with  the  hole  157  and  bringing  the  button 

10  163  into  registration  v/ith  the  hole  159. 
This  shows  that  in  playing  the  next  record 
the  pointer  should  be  shifted  from  its  posi- 
tion shoAvn  in  full  lines  in  Fig.  2  to  point 
to  the  hole  159.     In  the  course  of  the  turn- 

15  ing  of  the  pointer  157  to  the  hole  159,  it 
will  operate  through  the  crank  shaft,  the 
link  171,  lever  167  and  link  165  to  rock 
the  spool  carrier  from  its  ])osition  shown 
in  full  lines  to  its  position  shown  in  dotted 

20  lines  in  Fig.  2.  While  the  next  record  is 
being  played,  the  accumulating  tape  coils 
wound  on  the  spool  95  will  shift  the  fol- 
lower in  a  contraclockwise  direction  (Fig- 
2),  thereby  shifting  the  index  lever  to  move 

25  the  button  163  out  of  registration  with  the 
hole  159  and  the  button  161  into  registration 
with  the  hole  157.  This  indicates  that  in 
playing  the  next  record  the  pointer  should 
be  turned  to  point  to  the  hole  157  as  shown 

80  in  Fig.  2. 

It  will  be  understood  that  as  soon  as  the 
spool  carrier  is  shifted  from  one  position 
to  the  other,  the  brake  stop  automatically 
becomes  released   and  the  playing   of  the 

35  record  commences.  Thus,  the  indicator  arm 
serves  the  dual  fimction  of  shifting  the  spool 
carrier  and  the  starting  of  the  driving  of 
the  table. 

If  desired,  the  table  may  be  arrested  by 

40  the  hand  of  the  operator  before  the  playing 
of  the  record  is  completed,  and  the  pointer 
arm  may  be  turned  to  shift  the  s^dooI  carrier 
and  thereby  commence  rewinding  the  spool 
partially  unwound. 

45  The  gears,  spools,  and  shiftable  spool  car- 
rier interposed  between  the  motor  driven 
shaft  67  and  the  table  shaft  19,  constitute  a 
transmission  unit  appropriate  for  the  rotat- 
ing of  the  table  in  plajdng  a  record  of  a 

50  predetermined  size.  The  records  employed 
commercially  are  of  standard  sizes,  and 
usually  merely  two  different  sizes  are  mar- 
keted. The  transmission  unit  just  described 
may  be  suitable  for  driving  a  twelve  inch 

55  record.  If  it  is  desired  to  drive  a  nine  inch 
record,  there  may  be  designed  a  second  trans- 
mission unit  between  the  motor  driven  shaft 
67  and  the  table  shaft  19,  similar  to  the  one 
just   described,  but  with  different  propor- 

60  tions.  This  second  unit  is  adapted  to  co- 
operate with  a  pinion  177  (Fig.  1)  on  the 
motor  driven  shaft  67  and  with  a  pinion  178 
on  the  table  shaft  19;  its  tape  is  engaged 
by  arms  179;  the  spools  are  automatically 

65  arrested  by  a  brake  stop  bar ;  and  a  follower 


and  connections  to  an  index  lever  180  (Fig. 
9)  may  be  provided,  all  similar  to  the  cor- 
responding parts  described  for  the  first  unit. 

The  dial  plate  151  referred  to  may  be  pro- 
vided with  a  second  pair  of  diametrically  70 
opposed  holes  181  and  183  (Figs.  2  and  7) 
and  the  index  lever  180  ma}^  have  a  button 
185  adapted  for  registration  with  the  hole 
181,  and  a  button  187  adapted  for  registra- 
tion with  the  hole  183.  The  index  lever  180  75 
may  be  controlled  by  a  follower  and  con- 
nections cooperating  with  the  tape  wound 
on  the  spools  of  the  second  unit  similar  to 
those  described  for  the  first  unit. 

The  spool  carrier  for  the  second  trans-  go 
mission  unit  is  connected  by  a  link  189  (Fig. 
1)  with  a  lever  191  fulcrumed  intermediate 
its  ends  on  a  pin  secured  to  the  plate  109, 
said  lever  being  connected  by  a  link  193  with 
a  crank  195  (Fig.  8)  on  the  shaft  149  re-  85 
ferred  to. 

When  the  pointer  arm  175  is  shifted  to  the 
holes  181  and  183,  the  spool  carrier  of  the 
second  transmission  unit  will  be  shifted  into 
its  different  positions  to  bring  its  large  gears  90 
in  mesh  with  the  pinions  177  and  178  of  the 
motor-driven  and  table  shafts  in  a  manner 
similar  to  that  described  for  the  first  unit. 

Where  the  table  is  driven  at  an  accelerated 
rate  of  speed  to  compensate  for  the  reduction  95 
in  the  relative  speed  between  the  stylus  and 
record  as  the  former  moves  radially  inward 
on  the  latter,  it  is  necessary  that  the  record 
reproduced  should  have  been  made  on  a  ma- 
chine in  which  the  table  is  driven  by  an  ac-   100 
celerating  mechanism  similar  to  that  used 
in  rotating  the  table  for  effecting  the  repro- 
duction.    In  other  words,  the  record  repro- 
du.ced  must  have  been  made  on  a  machine 
in  which  the  table  is  turned  so  as  to  main-   105 
tain  a  substantially  constant  relative  speed 
between  the  record  and  stylus  throughout 
the  making  of  the  record.     Therefore  the 
machine  as  thus  far  described  is  not  adapted 
to  reproduce  the  present  commercial  records  no 
Avhich  are  adapted  to  be  played  on  a  table 
which  is  rotated  at  a  uniform  rate  of  speed. 

To  give  the  machine  the  capacity  for  play- 
ing the  commercial  records  now  on  the  mar- 
ket, it  may  be  provided  with  transmission  115 
means  for  turning  the  table  at  a  constant 
rate  of  speed.     To  accomplish  this,  a  gear 
65  (Figs.  1  and  3)  is  mounted  on  the  motor 
driven  shaft  67  and  is  adapted  to  mesh  with 
either  a  gear  199  or  a  gear  201  journaled  120 
on  stud  shafts  on  a  rocking  carrier  203  ful- 
crumed on  a  stud  shaft  205  secured  to  the    , 
lovrer  plate  27.    Either  of  the  gears  199  and 
201  is  adapted  to  mesh  with  a  pinion  207 
on  the  table  shaft  19.  125 

To  shift  the  gear  carrier  203,  it  is  provided 
with  an  arm  209  connected  by  a  link  211 
with  a  lever  213  fulcrumed  intermediate  its 
ends  on  a  pin  215  secured  to  the  plate  27, 
said  lever  being  connected  by  a  link  217  130 
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with  a  crank  218  (Fig.  8)  on  the  shaft  149 
referred  to. 

To  indicate  the  adjustment  of  the  crank 
shaft  to  bring  the  gear  carrier  203  in  posi- 
g  tion  to  produce  the  constant  rotation  of  the 
record,  the  dial  plate  151  may  be  provided 
with  a  third  pair  of  holes  219  (Figs.  2  and 
3).  When  the  pointer  arm  is  directed  to 
either  of  the  holes  219,  the  gear  carrier  203 

•|I0  will  be  shifted  to  render  its  gears  active  for 
transmittiiig  a  constant  speed  of  rotation  to 
the  table. 

To  facilitate  the  understanding  of  the 
proper  adjustment  of  the  pointer  arm  for 

25  driving  the  table  for  the  different  sized  ac- 
celerated speed  records  or  the  constant  s^ieed 
records,  the  following  arrangement  may  be 
adopted.  The  twelve  inch  record  may  have 
a  central  zone  colored  blue,  and  the  index 

20  lever  for  the  twelve  inch  recox'd  may  have 
its  buttons  IGl  and  163  colored  blue.  The 
nine  inch  record  may  have  a  central  zone 
colored  white,  and  the  index  lever  for  the 
nine  inch  record  may  have  its  buttons  185 

25  and  187  colored  white.  The  holes  219 
for  the  constant  speed  may  be  i)lugged 
with  buttons  colored  red.  If  a  blue  button 
is  visible  at  the  dial  plate  under  the  pointer 
arm,  it  indicates  the  transmission  unit  for 

30  the  blue  center,  twelve  inch  record  is  in 
active  position  for  playing.  If  a  white  but- 
ton is  visible  at  the  dial  plate,  it  shows  the 
transmission  unit  for  a  white  center,  nine 
inch  record  is  in  active  position  for  playing. 

35  With  the  pointer  arm  out  of  registration 
with  the  white  button  and  blue  button  holes 
and  in  registration  with  a  red  button,  the 
transmission  for  the  constant  speed  is  in  po- 
sition for  playing. 

40  The  design  of  the  transmission  units  for 
different  sized  accelerated  records  may  be 
readily  determined  from  considerations 
which  will  be  apparent  from  the  above  de- 
scription including  the  diameters  of  the  inner 

45  and  outermost  groove  circles  of  the  record 
and  the  constant  speed  of  the  jnotor-driven 
shaft.  The  relative  diametere  of  the  gears, 
the  diameters  of  the  spools  and  the  thickness 
and  length  of  the  transmission  tape  are,  of 

50  course,  factors  in  determining  the  amount 
and  character  of  the  acceleration  imparted 
from  the  motor-driven  constant  speed  shalt 
to  the  accelerated  table  shaft. 

In  making  records  in  accordance  with  the 

55  present  invention,  as  a  preliminary  step  the 
time  required  to  play  a  composition  should 
be  determined.  This  would  indicate  the  size 
of  record  appropriate  for  recording  the  com- 
position,— for  example,  whether  the  record 

60  should  be  nine  inches  or  twelve  inches  in 
diameter. 

The  construction  and  proportions  of  the 
transmission  spools  and  tape  may  be  de- 
signed with  respect  to  definite  large  and 

65   small    circles   of   the   record   marking   the 


boundaries  of  the  area  covered  by  the  record 
groove. 

Compositions  of  varying  length  maj^  be 
recorded  within  this  area,  but  the  gover- 
nor must  be  set  to  rotate  more  rapidly  in  70 
recording  a  short  composition  than  in  re- 
cording a  long  composition. 

This  is  essential  since  each  time  a  record 
is  played  the  tape  should  be  wound  from 
one  spool  to  the  other  so  as  to  be  in  readi-  75 
ness  to  revv'ind  substantially  its  full  length 
in  playing  the  next  record. 

If  a  record  larger  than  one  having  a  re- 
cording area  bovmded  by  the  dimension  re- 
ferred to  is  to  be  used,  a  spool  and  tape  80 
mechanism  of  different  dimensions  is  em- 
ployed. 

The  rotation  of  an  accelerated  record  does 
not  need  necessarily  to  begin  after  the  trans- 
mission tape  has  been  completely  unwound  85 
from  either  of  the  spools,  but  it  may  begin 
somewhat  before  it  is  completely  unwound, 
since  a  slight  change  in  the  position  of  the 
stylus  with  respect  to  the  winding  of  the 
tape  on  the  spools  will  not  produce  a  change  90 
from  normal  reproduction  sufficient  to  be 
detected  by  the  human  ear. 

The  crank  shaft  and  its  connections  Avith 
the  carriers  of  the  first,  second  and  constant 
speed  units,  may  be  relied  upon  to  deter-  95 
mine  the  different  positions  of  adjustment 
of  the  carriers  and  to  hold  the  latter  in  said 
positions.  When  the  carriers  for  any  of  the 
units  are  shifted  to  bring  their  gears  into 
mesh  with  the  motor-driven  shaft  and  table  100 
shaft  pinions,  the  crank  for  such  carrier  will 
be  in  dead  center  position  so  that  the  turn- 
ing of  said  crank  in  either  direction  will 
draw  the  carrier  gears  away  from  said  pin- 
ions. For  example,  in  Fig.  11  the  carrier  105 
gears  77  and  89  for  the  first  unit  are  shown 
in  mesh  with  the  pinions  73  and  75  and  the 
crank  173  is  in  its  dead  center  position.  If 
the  crank  is  shifted  slightly  in  either  a  clock- 
wise or  a  contraclockwise  direction,  it  will  no 
operate  through  the  connections  between  it 
and  said  carrier  to  rock  the  latter  and  move 
the  gears  thereof  away  from  the  pinions. 
When  the  carrier  for  the  first  unit  is  shifted 
to  its  position  shown  in  Fig.  11  with  its  115 
gears  meshing  with  the  pinions,  the  gears 
for  the  second  carrier  Avill  be  out  of  mesh 
with  the  pinions  for  the  second  unit,  and  1 

the   gears  of  the  carrier   for  the  constant  ? 

speecl   unit  will  be  out  of  mesh  with  the  120 
motor-driven  shaft  and  table  shaft  gears  of 
said  unit. 

Similarly,  when  the  crank  195  for  the 
second  unit  is  in  dead  center  position,  the 
carrier  of  said  unit  will  be  shifted  to  bring  125 
its  gears  into  engagement  with  the  pinions 
thereof,  and  the  carriers  for  the  first  and 
constant  speed  units  will  be  in  inactive  posi- 
tions. 

Similarly,  when  the  shaft  218  for  the  con-  i30 
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stant  speed  unit  is  on  dead  center  its  gears 
will  be  thrown  into  active  position  and  the 
gears  for  the  carriers  of  the  first  and  second 
units  will  be  in  inactive  positions. 

The  cranks  for  the  several  units  are  dis- 
posed on  their  shaft  in  appropriate  angu- 
lar relation  to  maintain  the  relative  posi- 
tions of  the  carriers  as  above  described. 

The  tempo  may  be  varied  by  the  usual 
speed  controlling  device  cooperating  with 
the  go^'ernor  and  therefore  need  not  be 
shown  herein.  The  relative  speed  between 
the  stylus  and  record,  however,  Avill  remain 
substantially  constant  throughout  the  play- 
ing of  a  record  after  its  desired  tempo  is 
determined. 

To  prevent  the  interruption  of  the  play- 
ing of  an  accelerated  record,  the  crank  shaft 
149  may  be  provided  with  a  disk  221  (Fig. 
8)  fast  thereon,  having  a  flange  containing 
diametrically  opposed  holes  223.  A  rod  225 
is  entered  through  an  aperture  in  a  lip  227 
depending  from  the  dial  plate  flange  153 
and  is  connected  to  the  handle  of  the  usual 
turn  table  brake  229  (Fig.  3).  When  the 
crank  shaft  is  turned  with  the  pointer  arm 
in  registration  with  either  of  the  red  but- 
tons, one  or  another  of  the  holes  223  will 
be  in  registration  with  the  rod  225,  thereby 
permitting  the  rod  to  pass  therethrough  and 
the  brake  229  to  be  applied  as  desired. 
When,  however,  the  crank  shaft  is  turned  to 
bring  the  pointer  arm  in  registration  with 
either  the  blue  or  the  white  buttons,  the 
solid  portion  of  the  flange  of  the  disk  221 
will  be  presented  against  the  rod  225  and 
will  prevent  the  application  of  the  brake  229 
to  the  record  table  and  the  arrest  of  the  lat- 
ter thereby. 

To  hold  the  crank  shaft  in  its  different 
positions  of  adjustment,  a  hexagonal  wheel 
231  (Figs.  1  and  10)  may  be  mounted  fast 
thereon  having  flat  faces  being  adapted  to 
be  engaged  b}'  a  spring-pressed  plunger  233 
mounted  in  a  sleeve  235  on  a  plate  237  se- 
cured to  one  of  the  walls  of  the  phonograph 
casing. 

In  some  cases  it  may  be  desirable  to  drive 
the  mechanism  by  means  of  an  electric  mo- 
tor. To  accomplish  this  there  may  be  pro- 
vided an  electric  motor  239  (Fig.  12)  Avhich 
would  be  substituted  for  the  spring  motor 
35  and  the  governor  described,  and  would 
be  provided  with  usual  governing  means 
Avhich  need  not  be  shown  herein. 

Means  may  be  provided  for  automatically 
stopping  the  motor  on  the  completion  of  the 
playing  of  a  record.  To  accomplish  this, 
the  roller  contacts  241  and  243  (Fig.  13) 
may  be  provided  on  the  ends  of  binding- 
posts  245  and  247  projecting  through  a  car- 
rier 249  adapted  to  move  somewhat  in  a 
slot  in  one  of  the  spring-pressed  arms  105 
engaging  the  tape  coils  on  the  spool  of  a 
carrier.    The  contact  241  may  be  connected 


by  a  wire  a  with  a  battery  B  coimected  in 
turn  by  a  wire  1)  with  the  electric  motor  239, 
the  latter  being  connected  by  a  wire  c  with 
a  wire  d  connected  to  the  contact  243. 

On  the  commencement  of  the  playing  of  79 
a  record  the  contacts  241  and  243  will  en- 
gage the  metal  tape  wound  on  the  filled 
spool  and  said  tape  will  serve  as  a  bridge 
contact  for  connecting  the  contacts  241  and 
243,  thereby  completing  the  cii'cuit  to  the  75 
motor. 

In  the  course  of  the  playing  of  the  record, 
the  tape  Avill  be  wound  from  the  filled  spool 
to  the  other  spool  and  finally  the  contacts 
Avill  pass  from  the  end  of  the  tape  onto  a  go 
bare  part  of  the  spool.  Preferably  the  spool 
is  formed  of  insulation  material  so  that 
promptl,y  on  the  passage  of  said  contacts 
from  the  tape  to  the  bare  spool,  the  circuit 
to  the  motor  will  be  broken  and  it  will  be  85 
arrested. 

The  contact  carrier  249  may  readily  move 
slightly  relatively  to  the  arm  105  and  insure 
the  engagement  of  the  contacts  with  the  tape 
and  the  bare  spool.  Obviously  when  the  90 
arm  has  moved  into  engagement  with  tlie 
spool,  its  point  of  contact  therewith  is  nearer 
the  free  end  of  the  arm  than  when  the  latter 
engages  the  tape  wound  thereon. 

The  electrical  connections  described  will  95 
serve  to  control  the  stopping  of  the  motor 
when  the  carrier  is  in  one  of  its  positions. 
To  arrest  the  motor  Avhen  the   carrier  is 
shifted  to   its   other   position,   one   of   the 
spring-pressed  arms  111  may  be  equipped  100 
with  a  contact  carrier  and  wheel  contacts 
251  and  253  similar  to  those  described  for 
the  arm  105.     The  contact  251  may  be  con- 
nected by  a  Avire  e  Avith  the  wire  a  i-eferred 
to,  and  the  contact  253  may  be  connected  by  105 
a  wire  /  Avith  the  wire  d  referred  to.    As 
a  result,  when  the  carrier  is  shifted  to  bring 
the  tape  into  engagement  with  the  contacts 
251  and  253,  the  motor  will  be  started  and 
Avill  continue  to  run  until  the  tape  is  un-  no 
Avcund  from  the  spool  and  the  bare  spool  en- 
gages said  contacts.    Then  the  circuit  Avill 
be  automatically  broken  to  the  motor  and 
the  latter  will  be  arrested. 

Obviousl}^,   the    shifting    of   the    carrier  115 
serA^es  not  only  to  bring  its  gear  into  mesh 
with  the  motor-driA^en  shaft  and  table  shaft 
pinions,  but  also  automatically  to  complete 
the  circuit  to  the  motor  to  start  the  same. 

The  automatic  motor  stopping  means  for  120 
both  the  first  and  second  transmission  units 
is  the  same  and  therefore  a  description  of 
the  stopping  means  for  one  Avill  suffice  for 
both. 

This  automatic  motor  stopping  means  de-  125 
sirably  cooperates  with  the  brakes  described 
for  arresting  the  rotation  of  the  spools  since 
the  power  may  be  cut  off  from  the  motor  and 
thereby  substantially  relieve  the  Avork  of  the 
brakes  in  arresting  the  spools.     Obviously,  130  ' 
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the  brakes  can  much  more  readily  overcome 
the  kinetic  energy  of  the  moving  parts  after 
the  power  of  the  motor  has  been  cut  off. 
To  complete  the  circuit  to  start  the  motor 
5  on  the  shifting  of  the  carrier  of  the  con- 
stant speed  unit  into  effective  position,  the 
latter  may  be  provided  with  a  switch  arm 
265  (Fig.  12)  adapted  to  bridge  fixed  con- 
tacts   257    and    259    adjacent    thereto,    the 

10  former  being  connected  by  a  wire  g  with  the 
wire  d  referred  to,  and  the  latter  by  wire  A 
with  the  wire  a  referred  to.  When  the  car- 
rier is  shifted  to  one  of  its  active  positions, 
the  switch  arm  255  will  connect  the  contacts 

15  257  and  259  and  thereby  complete  the  circuit 
to  the  motor.  To  complete  the  circuit  to  the 
motor  when  the  carrier  is  shifted  to  its  op- 
posite effective  position  there  may  be  pro- 
vided fixed  contacts  261  and  263,  the  former 

20  being  connected  by  a  Avire  m  with  the  wire 
a  referred  to,  and  the  latter  being  connected 
by  the  wire  n  with  the  wire  d  referred  to. 
When  the  switch  255  engages  these  contacts 
the  circuit  will  be  completed  to  the  motor. 

25  The  three  transmission  units  may  be  car- 
ried by  and  so  connected  with  the  upper  and 
lower  plates  25  and  the  intermediate  plate 
109  bound  together  by  the  bolts  29  and  spac- 
ing sleeves  31  referred  to,  that  all  of  said 

80  units  may  be  readily  bodily  removed  from 
the  casing  1  for  purposes  of  repair  or  ire- 
placement  of  parts  thereof. 

Having  described  one  illustrative  embodi- 
ment of  the  invention  without  limiting  the 

35  same  thereto,  what  I  claim  as  new  and  de- 
sire to  secure  by  Letters  Patent,  is: — 

1.  In  a  phonograph,  the  combination  with 
a  record  support,  of  means  to  rotate  said 
support  including  a  pair  of  rotors,  a  flexible 

40  transmission  member  connecting  the  latter, 
means  to  operate  said  rotors  to  draw  said 
member  alternately  in  opposite  directions  to 
and  from  said  rotors,  and  means  to  drive 
said  support  from  the  latter  while  said  mem- 

45  ber  is  being  drawn  in  either  of  said  direc- 
tions. 

2.  In  a  phonograph,  the  combination  with 
a  record  support,  of  means  to  rotate  said 
support  including  a  pair  of  rotors,  a  flexible 

50  transmission  member  connecting  the  latter, 
means  to  operate  said  rotors  to  draw  said 
member  to  and  from  the  same,  and  means  to 
drive  said  support  from  either  of  said  rotors. 

3.  In  a  phonograph,  the  combination  with 
55  a  record  support,  of  means  to  rotate  said 

support  including  a  pair  of  rotors,  a  flexible 
transmission  member  connecting  the  latter, 
and  means  to  operate  said  rotors  to  draw 
said  member  to  and  from  the  same,  said  ro- 
60  tors  having  provision  permitting  them  to 
be  alternately  driven  by  said  transmission 
member  to  impart  rotation  to  said  support. 

4.  In  a  phonograph  the  combination  with 
a  support  for  a  disk  record,  of  mechanisms 

65  to  positively  drive  said  support  with  pro- 


gressively varying  speed,  and  means  provid- 
ing for  the  playing  of  successive  records 
without  interruption  from  said  mechanisms. 

5.  In  a  phonograph,  the  combination  with 
a  record  support,  of  means  to  rotate  said 
support  including  a  pair  of  rotors,  and  a 
member  connecting  the  latter  having  provi- 
sion for  transmitting  rotative  movement 
from  said  motor  to  said  support  when  wound 
on  or  unwound  from  either  of  said  rotors. 

6.  In  a  phonograph,  the  combination  with 
a  record  support,  of  means  to  rotate  said 
support  including  a  pair  of  rotors,  a  flexible 
transmission  member  connecting  the  latter, 
and  means  cooperating  with  said  rotors  for 
rotating  i^aid  support  in  the  same  direction 
while  said  rotors  alternately  rotate  in  oppo- 
site directions. 

7.  In  a  phonograph,  the  combination  with 
a  record  support,  of  rrieans  to  rotate  said 
support  including  a  pair  of  rotors,  a  flexible 
transmission  member  connecting  the  latter, 
and  means  to  rotate  said  support  while  driv- 
ing said  rotors  alternately  in  opposite  direc- 
tions to  wind  said  member  on  and  unwind 
the  same  from  said  rotors. 

8.  In  a  phonograph,  the  combination  with 
a  record  support,  of  means  to  rotate  said 
support  to  produce  a  substantially  constant 
relative  speed  between  a  stylus  and  a  record 
on  said  support,  com]3rising  a  pair  of  rotors, 
a  flexible  transmission  member  connecting 
the  latter,  and  means  cooperating  with  said 
rotors  and  member  to  drive  said  support 
while  said  member  is  being  wound  on  or  un- 
wound from  either  of  said  rotors. 

9.  In  a  phonograph,  the  combination  with 
a  record  support,  of  means  to  rotate  said 
su]5port  Avith  a  progressively  increasing  an- 
gular acceleration  including  a  pair  of  rotors, 
and  a  flexible  transmission  member  connect- 
ing the  latter  having  proAnsion  for  transmit- 
ting rotation  to  said  support  Avhile  wind- 
ing on  or  unAvinding  from  either  of  said 
rotors. 

10.  In  a  phonograph,  the  'combination 
Avith  a  i"ecord  support,  of  means  to  rotate 
said  support  including  a  pair  of  rotors,  a 
transmission  member  connecting  the  latter, 
gears  for  said  rotors,  driving  and  driven 
gears  adjacent  said  rotors,  and  means  bodily 
to  shift  said  rotors  to  cause  their  gears  to 
mesh  with  either  said  driving  or  driven 
gears. 

11.  lu  a  phonograph,  the  combination 
Avith  a  i-ecord  support  15,  of  means  to  rotate 
said  support  including  a  pair  of  rotors  95, 
97,  a  transmission  member  98  connecting  said 
rotors,  a  carrier  83  for  said  rotors  for  bodily 
shifting  the  same  to  different  positions,  and 
means  to  impart  rotation  from  said  rotors  to 
said  support  Avhen  the  former  are  in  either 
of  said  positions. 

12.  In  a  phonograph,  the  combination 
with  a  record  support,  of  means  to   rotate 
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said  sup])ort  comprising  a  pair  of  rotors,  a 
transmission  member  connecting  the  latter, 
and  means  including  a  rotative  carrier  for 
said  rotors  shiftable  to  render  the  latter 
5  alternatelj'  effective  as  driving  and  driven 
elements. 

13.  In  a  phonograph,  the  combination 
with  a  pair  of  rotors,  of  a  flexible  transmis- 
sion member  connecting  said  rotors,  means 

10  for  driving  o.ie  of  said  rotors,  and  a  record 
support  driven  by  the  other  rotor. 

14.  In  a  phonograph,  the  combination 
Avith  a  support  for  a  disk  record,  of  mecha- 
nism to  positively  rotate  said  support  with  a 

15  graduallj'  increasing  angular  acceleration 
and  having  means  providing  for  playing 
successive  records  without  interruption  from 
said  mechanism. 

15.  In   a   phonograph,   the    combination 
20  with  a  record  support,  of  means  to  rotate 

said  support  including  a  pair  of  rotors,  a 
flexible  transmission  member  connecting  the 
latter,  and  means  to  engage  said  member  and 
prevent  the  coils  thereof  from  opening  out 
25  on  said  rotors. 

16.  In  a  phonograph,  the  combination 
Avith  a  record  support,  of  means  for  rotating 
said  suj^port  including  a  pair  of  rotors  and  a 
flexible  transmission  member  connecting  said 

^*^'  rotors,  and  means  responsive  to  the  accumu- 
lation of  said  member  on  a  rotor  for  auto- 
maticall}'  arresting  rotation  of  said  rotors. 

17.  In  a  phonograph,  the  combination 
with  a  record  support,  of  means  to  rotate 

^^  said  support  including  a  pair  of  rotors  and 
a  flexible  transmission  member  connecting 
the  latter,  and  means  coacting  with  said 
member  as  it  accumulates  on  one  of  said 
rotors     for     automatically    arresting     said 

^^  rotors. 

IS.  In  a  phonograph,  the  combination 
with  a  record  support,  of  means  to  rotate 
said  support  including  a  pair  of  rotors,  a 
flexible  transmission  member  connecting  the 

■*^  latter,  a  carrier  for  said  rotors  shiftable  to 
bring  the  latter  in  different  positions  for 
winding  and  unwinding  said  member,  and 
means  to  preA-ent  rotation  of  said  rotors  dur- 
ing the  shifting  of  said  carrier. 

19.  In  a  phonograph,  the  combination 
Avith  a  record  support,  of  means  to  rotate 
said  support  including  a  pair  of  rotors  and 
a  flexible  transmission  member  connecting 

_  the  latter,  and  means  automatically  to  arrest 
said  rotors  before  said  member  is  completely 
imAvound  from  either  of  them. 

20.  In  a  phonograph,  the  combination 
with  a  record  support,  of  means  to  rotate 
said  support  including  a  driving  rotor 
driven  at  a  fixed  speed;  a  flexible  tape  Avind- 
ing  on  itself  on  said  driving  rotor;  an  un- 
Avinding  rotor  from  which  said  flexible  tape 
is  uuAvound  from  a  coil  built  up  on  itself; 

,  and  a  driving  connection  between  the  un- 
Avinding  rotor  and  the  record  su^jport,  where- 
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by  a  gradually  increasing  angular  accelera- 
tion is  imparted  to  said  record  support. 

21.  In  a  phonograph,  the  combination 
Avith  a  record  support  15,  of  means  to  rotate 
said  support  including  a  pair  of  rotors  95,  70 
97  and  a  transmission  member  98  connect- 
ing the  latter,  and  a  brake  119,  125,  127  for 
automatically  arresting  said  rotors. 

22.  In    a   phonograph,    the    combination 
Avith  a  record  support  15,  of  means  to  rotate  75 
said  support  including  a  pair -of  rotors  95, 

97  and  a  flexible  transmission  member  98 
connecting  the  latter,  and  brake  means  com- 
prising a  member  127  to  engage  a  portion 
of  the  transmission  member  Avound  on  one  80 
of  said  rotors,  and  a  member  125  to  engage 
the  other  rotor. 

23.  In  a  phonogi'aph,  the  combination 
with  a  record  support,  of  mechanism  to  im- 
part a  gradually  accelerated  rotation  there-  85 
to,  a  manually  operable  brake  for  said  sup- 
port, and  means  to  prevent  operation  of  said 
brake  Avhile  said  support  is  thus  rotated. 

24.  In  a  phonograph,  the  combination 
with  a  record  support  15,  of  mechanism  to  90 
rotate  said  support  including  a  controller 
175,  a  manually  operable  brake  229  for  said 
support,  an  element  225  connected  to  said 
brake,  and  a  member  221  connected  to  said 
controller  to  prevent  operation  of  said  brake.  95 

25.  In  a  phonograph,  the  combination 
Avith  a  record  support  15,  of  mechanism  to 
impart  rotation  thereto  with  a  gradually 
increasing  angular  acceleration,  mechanism 

to  impart  rotation  to  said  support  at  a  con-  100 
stant  angular  speed,  a  controller  175  for  said 
mechanisms,  a  brake  229  for  said  support, 
and  means  221,  223,  225  to  prevent  appli- 
cation of  said  brake  during  operation  of 
said  first-named  mechanism  and  permit  ap-  105 
plication  of  said  brake  during  operation  of 
said  second-named  mechanism. 

26.  In  a  phonograph,  the  combination  of 
a  record  support  with  a  driving  and  a  driven 
shaft,  a  carrier,  rotative  elements  mounted  HO 
thereon,  flexible  transmission  means  con- 
necting said  elements,  gears  for  the  latter, 
gears  on  said  shafts,  and  means  for  shifting 
said  carrier  to  cause  said  rotative  element  to 
mesh  with  either  of  said  shaft  gears.  US 

27.  In  a  phonograph,  the  combination  of 
a  record  support  Avith  driving  means  therefor 
including  a  f  ulcrumed  carrier,  rotors  mount- 
ed thereon,  a  flexible  member  connecting 
said  rotors,  gears  for  said  rotors  mount-  120 
ed  on  said  carrier,  and  driving  and  driven 
gears,  said  carrier  being  adjustable  to  shift 
said  rotor  gears  into  and  out  of  engagement 
with  either  of  said  driving  and  driA^en  gears. 

28.  In  a  phonograph,  the  combination  of  125 
a  record  support  with  means  for  rotating 
said  support  including  driving  and  driven 
shafts,  gears  thereon,  a  pair  of  rotors,  a 
flexible  transmission  member  connecting  said 
rotors,  gears  for  said  rotors,  a  carrier  for  130 
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said  gears  and  rotors  shiftable  to  cause  said 
rotor  gears  to  mesh  with  either  of  said  shaft 
gears,  and  means  for  holding  said  carrier  in 
its  different  positions  of  adjustment. 
5  29.  In  a  phonograph,  the  combination  of 
a  record  support  with  means  for  rotating 
said  support  inchiding  driving  and  driven 
shafts,  gears  thereon,  a  pair  of  rotors,  a 
flexible  transmission  member  connecting  said 

10  rotors,  gears  for  said  rotors,  a  carrier  for 
said  gears  and  rotors  shiftable  to  cause  said 
rotor  gears  to  mesh  with  either  of  said  shaft 
gears,  and  means  for  yieldably  holding  the 
carrier  in  its  different  positions  of  adjust- 

15  ment. 

30.  In  a  phonograph,  the  combination  of 
a  record  support  with  means  for  rotating 
said  support  including  driving  and  driven 
shafts,  gears  thereon,   a  pair  of  rotors,  a 

20  flexible  transmission  member  adapted  to 
wind  on  said  rotors,  gears  for  said  rotors,  a 
carrier  for  said  gears  and  spools  shiftable  to 
cause  said  rotor  gears  to  mesh  with  either 
of  said  shaft  gears,  arms  for  engagement 

25  with  portions  of  said  member  wound  on  said 
rotors,  spring  means  for  drawing  said  arms 
toAvard  said  rotors,  and  stop  means  for  lim- 
iting the  movement  of  said  arms. 

31.  In  a  phonograph,  the  combination  of 
30  a  record  support  with  means  for  rotating 

said  support  including  a  pair  of  rotors,  a 
flexible  transmission  member  connecting  said 
rotors,  means  for  alternately  rotating  said 
rotors  in  opposite  directions  to  wind  said 

35  member  to  and  from  the  same,  and  means 
independent  of  the  length  of  said  member 
for  automatically  arresting  rotation  of  the 
rotors  on  the  completion  of  the  playing  of 
the  record. 

40  32.  In  a  phonograph,  the  combination  of 
a  record  support  with  means  for  rotating 
the  same  including  a  pair  of  rotative  ele- 
ments, a  flexible  transmission  member  con- 
necting said  elements,  means  independent  of 

45  the  length  of  said  member  for  rotating  said 
elements,  and  means  for  automatically  ar- 
resting the  rotation  of  said  elements  on  the 
completion  of  the  playing  of  the  record. 

33.  In  a  phonograph,  the  combination  of 
50  a  record  support  with  means  for  rotating 

said  support  including  a  pair  of  rotors,  a 
flexible  transmission  member  connecting  said 
rotors,  means  for  alternately  rotating  said 
rotors  in  opposite  directions,  and  means  con- 
55  trolled  by  the  accumulation  of  said  trans- 
mission member  on  a  rotor  for  automatically 
arresting  rotation  of  the  rotors. 

34.  In  a  phonograph,  the  combination  of 
a  record  support  with  means  for  rotating 

60  said  support  including  a  pair  of  rotors,  a 
transmission  member  connecting  said  rotors, 
and  means  automatically  to  arrest  rotation 
of  said  rotors  including  a  brake  shoe  mem- 
ber for  engagement  with  one  of  the  rotors 


and  a  brake  applying  member  for  engage-  65 
ment  with  the  transmission  member  woimd 
on  the  other  rotor. 

35.  In  a  j)honogTaph,  the  combination  of 
a  record  support  with  means  for  rotating 
said  support  including  a  pair  of  rotors,  a  70 
transmission  tape  connecting  said  rotors,  and 
means  for  automatically  arresting  rotation 
of  said  rotors  including  brake  applying 
members  cooperating  with  the  tape  wound 
on  the  rotors,  and  brake  shoe  members  for  75 
engagement  with  said  rotors. 

3G.  In  a  phonograph,  the  combination  of 
a  recoiid  sup]:»oi^t  with  means  for  rotating 
said  support  including  a  carrier,  rotors 
mounted  thereon,  a  transmission  member  80 
connecting  said  rotors,  and  a  brake  bar 
mounted  on  said  carrier  having  a  brake 
shoe  membei-  for  engagement  with  one  of  the 
rotors  and  a  brake  applying  member  for  en- 
gagement with  the  member  wound  on  the  85 
other  rotor. 

37.  In  a  phonograph,  the  combination  of 
a  record  support  with  means  for  rotating 
said  support  including  a  carrier,  rotors 
mounted  thereon, flexible  transmission  means  90 
connecting  said  rotors,  and  means  for  au- 
tomatically arresting  said  rotors,  including 

a  brake  member  pivotally  mounted  on  said 
carrier  having  provision  for  automatically 
setting  the  same  on  the  accumulation  of  a  95 
]3redetermined  amount  of  said  transmission 
means  on  a  rotor. 

38.  In  a  phonograph,  the  combination  of 
a  record  support  with  means  for  rotating 
said  support  including  a  carrier,  rotative  100 
elements  mounted  thereon,  flexible  transmis- 
sion means  connecting  said  elements,  means 
for  shifting  said  carrier  to  reverse  the  direc- 
tion of  rotation  of  said  elements,  and  index 
means  for  indicating  the  ])ositions  of  said  105 
carrier. 

39.  In  a  phonograph,  the  combination  of 
a  record  support  with  means  for  rotating 
said  support  including  a  carrier,  rotative 
elements  mounted  thereon,  a  transmission  110 
ta]De  connecting  said  elements,  means  for 
shifting  said  carrier  to  reverse  the  direction 

of  rotation  of  said  elements,  a  dial,  and 
index  means  cooperating  with  said  dial  for 
indicating  the  positions  of  said  carrier.  115 

40.  In  a  ]Dhonograph,  the  combination  of 
a  record  support  with  means  for  rotating 
said  support  including  reversible  means,  a 
carrier  for  the  latter  adjustable  to  different 
positions,  a  dial,  and  index  means  cooper-  120 
ating  with  said  dial  for  indicating  the  posi- 
tions of  said  carrier. 

41.  In  a  phonograph,  the  combination  of 
a  record  support  with  means  for  rotating 
said  support  including  means  for  progres-  126 
sively  varying  the  speed  of  rotation  of  said 
support  while  the  record  is  being  played,  a 
dial,  and  index  means  cooperating  therewith 
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for  indicating  adjustment  of  said  speed  va- 
rying means  to  render  the  same  effective  to 
commence  rotation  of  said  support. 

42.  In  a  plionograph,  the  combination  of 
5  a  record  sup])ort  Avith  means  for  rotating 

said  support  inchiding  a  carrier,  rotors 
mounted  on  said  carrier,  a  ti-ansmission 
member  connecting  said  rotors,  a  dial,  a 
shaft  cooperating  therewith,  a  pointer  arm 
10  fast  on  said  shaft  movable  over  said  dial, 
and  means  connecting  said  shaft  with  said 
carrier  for  shifting  the  latter  by  movement 
of  said  pointer  arm. 

43.  In  a  phonograph,  the  combination  of 
15  a  record  support  with  means  for  rotating 

said  support  including  a  carrier,  rotors 
mounted  thereon,  a  transmission  member 
connecting  said  rotors,  a  dial,  a  shaft,  a 
pointer  arm  fast  on  said  shaft  movable  over 

20  said  dial,  means  connecting  said  shaft  with 
said  carrier  for  shifting  the  latter  on  move- 
ment of  said  pointer  arm,  and  means  co- 
operating with  said  dial  for  indicating  the 
positions  of  said  carrier. 

25  44.  In  a  phonograph,  the  combination  of 
a  record  support  with  means  for  rotating 
said  support  including  a  carrier,  rotors 
mounted  thereon,  a  transmission  member 
connecting  said  rotors,  means  for  shifting 

30  said  carrier  to  reverse  said  spools,  and  means 
for  indicating  the  positions  of  said  carrier 
including  a  dial,  an  index,  a  follower  for 
engagement  with  the  wound  member  on  the 
rotors,  and  means  connecting  said  follower 

35  with  said  index. 

45.  In  a  phonograph,  the  combination  of 
a  record  support  with  means  for  rotating 
said  support  including  a  carrier,  rotors 
mounted    thereon,    a    transmission    member 

40  connecting  said  rotors,  means  for  shifting- 
said  carrier  to  reverse  the  direction  of  rota- 
tion of  said  rotors,  and  means  for  indicating 
the  positions  of  said  carrier  including  a  dial 
plate   having   a   pair   of   holes  therein,   an 

45  index  having  buttons  for  registration  with 
said  holes,  a  follower  for  engagement  with 
the  tape  wound  on  the  rotors,  and  means 
connecting  said  follower  Avith  said  index  for 
shifting  the  latter  by  the  former. 

50  46.  In  a  phonograph,  the  combination  of 
a  record  support  with  a  transmission  unit 
for  rotating  said  support  at  a  variable  speed 
appropriate  to  play  one  size  of  record,  a 
transmission  unit  for  rotating  said  support 

55  at  a  varying  speed  appropriate  to  play  a 
different  sized  record,  and  means  for  bodily 
shifting  said  units  to  render  either  of  them 
effective  at  will. 

47.  In  a  phonograph,  the  combination  of 

60  a  record  support  with  means  for  rotating 
said  support  including  independent  trans- 
mission units  for  rotating  different  sized 
records,  and  means  for  rendering  either  of 
said  units  effective  at  will. 


48.  In  a  phonograph,  the  combination  of  65 
a  record  support  with  means  for  rotating 
said  support  including  different  transmis- 
sion units  having  provision  for  imparting 
accelerated  rotation  to  said  record  support 
for  playing  different  sized  records,  and  70 
means  for  rendering  either  of  said  units  ef- 
fective at  will. 

49.  In  a  phonograph,  the  combination  of 
a  record  support  with  means  for  rotating 
said   support   including  transmission   units  75 
for  playing  different  sized  records,  means 
for  rendering  either  of  said  units  effective 

at  Avill,  and  means  for  indicating  which  of 
said  units  is  in  effective  position. 

50.  In  a  phonograph,  the  combination  of  80 
a  record  support  Avith  means  for  rotating 
said  support  including  reversible  transmis- 
sion units  for  pla^ying  different  sized  rec- 
ords ,  means  for  rendering  either  of  said 
units  effective  at  will,  and  index  means  hav-  85 
ing  provision  for  indicating  the  positions  of 
said  units. 

51.  In  a  phonograph,  the  combination  of 
a  record  support  with  means  for  rotating 
said  supiDort  including  a  transmission  unit  90 
for  imparting  a  variable  speed  to  said  sup- 
port, an  independent  transmission  unit  for 
imparting  a  constant  speed  to  said  support, 
and  means  for  rendering  either  of  said  units 
effective  at  will.  95 

52.  In  a  phonograph,  the  combination  of 
a  record  support  Avith  means  for  rotating 
said  support  including  transmission  units 
for  imparting  variable  speeds  to  said  sup- 
port, a  transmission  unit  for  imparting  a  100 
constant  speed  to  said  support,  and  means 
for  rendering  any  of  said  transmission  units 
effective  at  will. 

53.  In  a  phonogra])h,  the  combination  of 

a  record  support  Avith  means  for  rotating  105 
said  sujjport  including  transmission  units 
for  imparting  variable  speeds  to  said  sup- 
port, a  transmission  unit  for  imparting  a 
constant  speed  to  said  suppoi-t,  means  for 
rendering  any  of  said  transmission  imits  110 
effective  at  Avill.  and  means  for  indicating 
Avhich  of  said  units  is  in  effectiA^e  position. 

64.  In  a  phonograph,  the  combination  of 
a  record  support  Avith  means  for  rotating 
said  support  including  a  carrier,  spools  115 
mounted  thereon,  a  transmission  tape  con- 
necting said  spools,  a  dial,  a  shaft,  means 
connecting  said  carrier  with  said  shaft,  a 
pointer  arm  fast  on  said  shaft  for  shifting 
said  carrier,  and  means  cooperating  with  120 
said  shaft  tending  to  hold  the  same  in  pre- 
determined positions  of  adjustment. 

55.  In  a  ]:)honograph,  the  combination  of 
a  record  support  with  means  for  rotating 
said  support  including  a  carrier,  spools  125 
mounted  thereon,  a  transmission  tape  con- 
necting said  spools,  a  dial,  a  shaft,  means 
connecting  said  carrier  with  said  shaft,  a 
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pointer  arm  fast  on  said  shaft  for  shifting 
said  carrier,  a  wheel  on  said  shaft  having 
flat  edges,  and  a  spring-pressed  plunger  for 
engagement  with  said  edges  to  tend  to  hold 
5  said  shaft  in  different  positions  of  adjust- 
ment. 

56.  In  a  phonograph,  the  combination  of 
a  record  support  with  means  for  rotating 
said  support  including  driving  and  driven 

10  shafts,  rotors,  a  flexible  transmission  mem- 
ber connecting  and  adapted  to  be  wound  on 
said  rotors,  and  a  spring-pressed  element 
adapted  to  press  on  the  portion  of  said 
member  wound  on  one  of  the  rotors  and 

15  having  provision  for  reducing  the  pressure 
thereon  as  said  member  is  unwound  from 
such  rotor. 

57.  In  a  phonograph,  the  combination  of 
a  record  support  with  driving  means  for 

20  rotating  said  support,  braking  means  for 
said  driving  means,  and  means  for  auto- 
matically applying  said  braking  means  arid 
means  for  automaticall}'^,  gradually  releas- 
ing said  braking  means  in  the  course  of  the 

25  playing  of  the  record. 

58.  In  a  phonograph,  the  combination  of 
a  record  support  with  means  for  rotating 
said  support  including  an  electric  motor,  a 
pair  of  rotors,  a  flexible  transmission  mem- 

30  ber  connecting  said  rotors,  a  circuit  for  said 
motor,  and  means  controlled  by  said  member 
for  automatically  breaking  said  circuit  on 
the  completion  of  the  playing  of  a  record. 

59.  In  a  phonograph,  the  combination  of 
35   a  record  support  with  means  for  rotating 

said  support  including  an  electric  motor, 
a  circuit  therefor,  a  pair  of  rotors,  a  flexil)le 
transmission  member  connecting  said  rotors, 
and  an  arm  adapted  to  bear  on  said  mem- 

40  ber,  said  circuit  including  contact  means  car- 
ried hj  said  arm  for  engagement  with  said 
member  to  complete  the  circuit  and  for  en- 
gagement with  one  of  said  rotors  to  break 
the  circuit. 

45  60.  In  a  phonograph,  the  combination  of 
a  record  support  with  means  for  rotating 
said  support  including  an  electric  motor,  a 
pair  of  rotors,  a  conductor  transmission 
member  connecting  said  rotors,  and  a  cir- 

50  cuit  for  said  motor  including  contact  means 
for  engagement  with  said  conductor  member 
to  complete  the  circuit  to  said  motor  and  for 
engagement  with  the  rotor  to  break  the  cir- 
cuit to  said  motor. 

55  61.  In  a  phonograph,  the  combination  of  a 
record  support  with  means  for  rotating  said 
support  including  a  pair  of  rotors,  a  flexible 
transmission  member  connecting  said  rotors, 
a  carrier  for  said  rotors  having  provision 

60  for  shifting  the  same  to  play  successive  rec- 
ords, an  electric  motor,  and  a  circuit  there- 
for including  contact  means  controlled  by 
said  member  and  rotors  in  the  different  posi- 
tions of  adjustment  of  said  carrier  for  auto- 

65  matically  breaking  the  circuit  to  said  motor 


to  arrest  the  same  on  the  completion  of  the 
playing  of  a  record. 

62.  In  a  phonograph,  the  combination  of 
a  record  support  with  means  for  rotating 
said  support  including  a  transmission  unit  70 
for  imparting  a  variable  speed  to  said  sup- 
port, a  transmission  unit  for  imparting  a 
constant  speed  to  said  support,  an  electric 
motor  for  driving  said  support,  and  a  circuit 

to  said  motor  including  means  cooperating  75 
with  said  units  for  controlling  said  motor. 

63.  In  a  phonograph,  the  combination 
with  a  sup]joit  for  a  disk  record,  of  means 
to  positively  drive  said  support  with  a  pro- 
gressively varying  s[)eed.  go 

64.  In  a  phonograph,  the  combination 
with  a  support  for  a  disk  record,  of  means 
to  positively  drive  said  support  with  an  in- 
creasing acceleration. 

65.  In    a    phonograph,    the    combination  35 
with  a  support  for  a  disk  record,  of  mecha- 
nism to  positively  drive  said  support  with  a 
gradually  increasing  angular  acceleration. 

66.  In  a  phonograph,  the  combination 
with  a  support  for  a  disk  record,  of  a  stylus  90 
support  movable  radially  of  the  record,  and 
mechanism  to  positively  drive  said  record 
support  having  means  for  compensating  for 
relative  speed  variation  between  a  stylus  and 
record  during  said  radial  movement  of  the  95 
former. 

67.  In  a  phonograph,  the  combination 
with  a  support  for  a  disk  record,  of  a  stylus 
support  for  permitting  movement  of  a  stylus 
radially  of  the  record  as  the  stylus  travels  100 
from  convolution  to  convolution  of  the  rec- 
ord track,  and  mechanism  for  positively  ro- 
tating said  record  support  at  a  progressively 
varying  speed  to  compensate  for  relative 
speed  variation  between  said  stylus  and  rec-  105 
ord  as  the  former  travels  from  convolution 

to  convolution  of  said  track. 

68.  In    a    phonograph,    the    combination 
with  a  record  support,  of  driving  means 
positively  to  rotate  said  support  including  110 
a  pair  of  rotors  and  a  flexible  member  con- 
necting them. 

69.  In    a    phonograph,    the    combination 
with  a  record  support,  of  driving  means 
positively  to  rotate  the  same  including  a  pair  lis 
of  rotors,  a  flexible  member  connecting  them, 
and  means  to  drive  said  rotors  alternately 

in  opposite  directions. 

70.  In  a  phonograph,  the  combination 
with  a  record  support,  of  driving  means  120 
positively  to  rotate  the  same  including  a 
pair  of  rotors,  a  flexible  member  connecting 
them,  a  carrier  for  said  rotors,  and  means  to 
shift  said  carrier  and  change  the  direction 

of  rotation  of  said  rotors.  125 

71.  In  a  phonograph,  the  combination 
with  a  record  support,  of  driving  means 
positively  to  rotate  the  same  including  a 
pair  of  rotors,  a  flexible  member  connecting 
them,  a  carrier  for  said  rotors,  and  means  130 
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to  adjust  said  carrier  to  change  the  direc- 
tion of  rotation  of  said  rotors,  and  means 
to  indicate  the  adjustments  of  said  carrier. 

72.  In  a  phonograph,  the  combination  with 
5  a  record  support,  of  driving  means  posi- 
tively to  rotate  the  same  including  a  pair  of 
rotors,  a  flexible  member  connecting  them, 
a  carrier  for  said  rotors,  and  means  to  ad- 
just said  carrier  to  change  the  direction  of 

10  rotation  of  said  rotors,  means  to  indicate  the 
adjustments  of  said  cari'ier,  and  means  au- 
tomatically to  arrest  said  rotors  on  comple- 
tion of  sound  reproduction  from  a  record. 

73.  In    a    phonograph,   the    combination 
15  with  a  record  support  of  means  to  rotate  said 

support;  a  driving  rotor  and  driven  rotor; 
a  flexible  tape  winding  on  itself  on  one  of 
said  rotors  and  unwinding  on  the  other  of 
said  rotors  from  a  coil  built  up  on  itself; 
20  and  a  driving  connection  between  one  of 
said  rotors  and  the  record  support,  whereby 
a  gradually  increasing  angular  acceleration 
is  imparted  to  said  record  support. 

74.  In  a  phonograph,  the  combination  with 
25  a  record  support  of  means  to  rotate  said  sup- 
port; a  driving  rotor  driven  at  fixed  speed; 
a  flexible  transmission  member  winding  on 
itself  on  said  driving  rotor,  an  unwinding 
rotor  from  which  said  flexible  transmission 

30  member  is  unwound  from  a  coil  built  up 
on  itself;  and  a  driving  connection  between 
the  unwinding  rotor  and  the  record  sup- 
port, whereby  a  gradually  increasing  angu- 
lar acceleration  is  imparted  to  said  record 

35  support. 

75.  In  a  phonograph,  the  combination  with 
driving  and  driven  shafts  of  transmission 
means  connecting  them  including  gears  on 
said  shafts,  a  carrier,  rotative  elements  on 

40  said  carrier,  a  flexible  member  connecting 
said  elements,  gears  for  said  elements,  pin- 
ions on  said  carrier  meshing  with  the  gear 
of  one  of  said  elements,  and  means  to  adjust 
said  carrier  to  shift  said  pinions  into  and 

45  out  of  engagement  with  the  gears  on  said 
driving  and  driven  shafts. 

76.  In  a  phonograph,  the  combination  with 
driving  and  driven  shafts  of  gears  thereon, 
and    transmission    means    connecting    said 

50  gears  including  a  carrier,  rotative  elements 
mounted  thereon,  a  flexible  member  connect- 
ing said  elements,  gears  for  said  elements, 
pinions  meshing  with  the  gear  for  one  of 
said  elements,  and  means  to  move  said  car- 

55  rier  to  shift  the  gear  for  one  of  said  elements 
and  the  pinions  for  the  gear  of  the  other 
element  into  and  out  of  engagement  with  the 
gears  on  said  driving  and  driven  shaft. 

77.  In  a  phonograph,  the  combination  with 
60  driving  and  driven  shafts  of  a  carrier,  rota- 
tive  elements   mounted   thereon,   a   flexible 
member  adapted  to  be  wound  to  and  from 


said  elements,  and  means  on  said  carrier  ad- 
jacent said  elements  to  limit  outward  move- 
ment of  the  coils  of  said  member.  65 

78.  In  a  phonograph,  the  combination  with 
driving  and  driven  shafts  of  transmission 
means  therefor  including  a  carrier,  rotative 
elements  mounted  thereon,  a  member  adapt- 
ed to  be  wound  to  and  from  said  elements,  70 
means  to  shift  said  carrier  to  change  the  di- 
rection of  rotation  of  said  elements,  and 
means  to  engage  said  elements  and  prevent 
rotation  thereof  while  said  carrier  is  shifted. 

79.  In  a  phonograph,  the  combination  with  75 
driving  and  driven  shafts  of  transmission 
means  therefor  including  a  carrier,  spools 
thereon,  a  flexible  member  adapted  to  be 
wound  to  and  from  said  spools,  and  means 
actuated  by  the  accumulated  coils  of  said  80 
member  on  one  of  said  spools  to  engage  and 
arrest  both  of  said  spools. 

80.  In  a  phonograph,  the  combination  with 
driving  and  driven  shafts  of  transmission 
means  therefor  including  a  carrier,  spools  85 
mounted  thereon,  a  flexible  member  adapted 

to  be  wound  to  and  from  said  spools,  and 
means  actuated  by  the  accumulated  coils  of 
materials  on  either  of  said  spools  for  engag- 
ing and  arresting  both  of  said  spools.  90 

81.  In  a  phonograph,  the  combination  with 
driving  and  driven  shafts  of  transmission 
means  therefor  including  a  carrier,  spools 
mounted  thereon,  a  flexible  member  adapted 

to  be  wound  to  and  from  said  spools,  and  95 
means  to  engage  both  of  said  spools  to  arrest 
the  same  and  hold  said  member  taut. 

82.  In  a  phonograph,  the  combination  with 
a   motor  driven  shaft   of  a  table,   a  shaft 
therefor,  and  transmission  means  connecting  100 
said    shafts    including    a    carrier,    rotative 
elements  thereon,  a  flexible  member  adapted 

to  be  wound  to  and  from  said  elements,  an 
index,   and   a   follower   directly   connected 
thereto  and  operated  by  engagement  there-  105 
of  with  coils  of  tape  wound  on  said  rotative 
elements. 

83.  In  a  phonograph,  the  combination  with 
a  motor  driven  shaft   of  a  table,   a  shaft 
therefor,  and  transmission  means  connecting  110 
said  shafts  including  a  carrier,  rotative  ele- 
ments thereon,  a  flexible  member  adapted  to 

be  wound  to  and  from  said  elements,  and 
means   for  adjusting  said  carrier  to   play 
successive  records  including  a  follower,  in-  115 
dex  means,  and  m.eans  directly  connecting 
said  follower  with  said  index  means. 

In  testimony  whereof,  I  have  signed  my 
name  to  this  specification,  in  the  presence  of 
two  subscribing  witnesses. 

STANLEY  R.  MacLANE. 
Witnesses : 

Robert  H.  Kammler, 
Henry  T.  Whxiams. 
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To  all  lohom  it  may  concern: 

Be  it  known  that  I,  Stanley  R.  MacLane, 
a  citizen  of  the  United  States,  and  a  resi- 
dent of  Boston,  county  of  Suffolk,  and  Com- 
5  monwealtli  of  Massachusetts,  have  invented 
an   Improvement    in    Driving  and   Speed- 
.  Eeguhiting  Mechanisms   for  Phonographs, 
of  which  the  following  description,  in  con- 
nection with  the  accompanying  drawings,  is 
10  a  specification,  like  characters  on  the  draw- 
ings representing  like  parts. 

This  invention   relates  to  improvements 
in  the  phonograph  shown  in  my  copending 
application  Serial  No.  48,727  filed  Septem- 
15  ber  2,  1915. 

Among  otlier  objects  the  invention  pro- 
vides improved  means  for  driving  the  rec- 
ord supporting  table  with  a  substantially 
miiform  speed  between  the  stylus  and  record 
20  throughout  the  reproduction  of  the  com- 
position thereon;  means  cooperating  with 
the  driving  means  and  table  to  automati- 
call}'  arrest  the  latter  on  completion  of  the 
composition ;  and  simple  and  effective  means 
?5  to  indicate  and  control  adjustment  of  the 
driving  means  for  playing  successive  rec- 
ords. 

The  character  of  the  invention  may  be 
best  understood  by  reference  to  the  follow- 
30  ing  description  of  an  embodiment  thereof 
illustrating  the  invention  shown  in  the  ac- 
companying drawings,  wherein, — 

Figure  1  is  a  horizontal  section  through 
a  phonograph  casing  showing  in  plan  por- 
S5  tions  of  the  driving  and  controlling  mecha- 
nism for  the  table; 

Fig.  2  on  an  enlarged  scale  is  a  plan  view 
of  certain  parts  shown  in  Fig.  1; 

Fig.  3  is  a  view  partially  in  vertical  sec- 
40  tion  and  partially  in  side  elevation  of  parts 
shown  in  Fig.  2;  and 

Fig.  4  is  a  vertical  section  taken  on  line 
4—4  of  Fig.  2. 

Referring  to  the  di'awings,  the  illustra- 
45  tive  machine  shown  therein  as  embodying 
the  invention  comprises  a  casing  1  in  which 
is  mounted  a  base  plate  3  having  a  shaft 
5  projecting  upwardly  therethrough  and 
adapted  to  be  driven  by  any  suitable  motor 
50  (not  shown).  7  designates  a  vertical  shaft 
also  projecting  upward  through  said  plate 
and  above  the  casing  to  receive  the  usual 


turntable  8  (shown  in  broken  lines)  for  sup- 
porting the  record.     Since  the  construction  . 
thus  far  described  may  be  similar  to  that  55 
disclosed  in  my  said  application  it  is  un- 
necessary further  to  show  and  describe  the 
same  in  detail  herein. 

To  drive  the  table  shaft  from  the  motor 
shaft  at  a  varying  speed  for  the  purpose  de-  fiO 
scribed,  there  is  provided  a  carrier  9  com- 
prising upper  and  lower  circular  plates  11 
having  apertures  to  allow  the  driving  and 
driven  shafts  to  project  therethrough. 
These  plates  are  connected  and  fulcrumed  65 
on  a  post  13  mounted  on  the  base  plate  3 
referred  to,  substantially  midway  between 
said  shafts.  Spools  15  and  17  are  mounted 
fast  on  shafts  19  and  21  journaled  in  bear- 
ings in  said  plates  11.  These  shafts  project  70 
through  the  lower  plates  and  present  coni- 
cal ends  23  (Fig.  3)  adapted  to  slide  in 
grooves  25  in  said  base  plate  to  contribute 
to  the  support  of  the  spools  as  the  carrier 
is  adjusted  to  initiate  the  playing  of  sue-  75 
cessive  records,  as  more  fully  hereinafter 
described.  The  groove  25  may  be  kept  full 
of  oil,  the  lower  circular  plate  11  serving 
as  a  cover  for  the  groove. 

The  spools   are   connected  by   a  flexible  80 
transmission    member    conveniently    in   the 
form  of  a  thin  tape  27  of  copper  or  other 
suitable  material.     One  end  of  this  tape  is 
anchored  to  the  spool,  15  at  29  and  the  op- 
posite end  of  said  tape  is  anchored  to  the  85 
spool  17  at  31.    The  tape  is  adapted  to  be 
wound  to  and  from  the  spools,  and  to  re- 
duce flexion  and  consequent  weakening  of 
the  tape  as  much  as  possible,  it  is  extended 
between  the  spools  at  one  side  of  the  plane  90 
of  their  axes  instead  of  crossing  said  plane 
as  in  my  said  copending  application. 

To  rotate  the  spools  a  pinion  33  is  mount- 
ed fast  on  the  driving  shaft  and  a  pinion 
35  is  mounted  fast  on  the  driven  shaft.  A  95 
gear  37  fast  on  the  shaft  for  spool  15  is 
adapted  to  engage  either  said  driving  or 
said  driven  pinion  according  to  the  position 
to  which  the  carrier  is  shifted. 

A  gear  39  is  mounted  fast  on  the  shaft  100 
for  spool  17  and  meshes  with  idler  pinions 
41  and  43  journaled  on  stud  shafts  on  the 
carrier.     The  pinion  41  is  adapted  to  en- 
gage the  driving  pinion  33  when  the  carrier 
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is  shifted  to  one  position  and  the  pinion  43 
is  adapted  to  engage  the  driven  pinion  35 
when  the  carrier  is  shifted  to  its  other  posi- 
tion. The  provision  of  the  idler  pinions 
5  enables  the  spools  to  be  rotated  in  the  same 
direction,  permits  the  tape  to  be  stretched 
between  the  spools  on  the  same  side  of  the 
plane  of  their  axes,  and  prevents  flexing  the 
belt  in  opposite  directions  and  consequent 

10  weakening  thereof. 

It  will  be  noted  the  table  driving  shaft 
35  is  rotated  in  the  same  direction  whether 
driven  by  the  gear  of  the  spool  15  or  by 
the   gear   and   a   pinion   of   the   spool    17. 

15  Thus  the  spool  and  tape  transmission  is 
always  in  readiness  to  play  consecutive 
records  without  the  necessity  of  a  prelimi- 
nary rewinding  of  the  tape. 

An   important   feature   of  the   invention 

20  relates  to  means  to  prevent  the  tape  from 
uncoiling  and  rotating  the  spools  when 
they  are  not  actiA^e  in  driving  the  table;  to 
hold  the  tape  taut  in  readiness  for  rewind- 
ing; and  to  prevent  the  spools  from  rotat- 

25  ing  while  the  carrier  is  shifted  after  the 
playing  of  one  record  to  commence  the 
playing  of  the  next  record.  This  means 
comprises  a  lever  45  having  lugs  47  inter- 
mediate the  ends  thereof,  bent  therefrom 

30  and  fulcrumed  on  the  upper  reduced  end 
of  a  post  49  on  the  carrier.  Adjacent  the 
outer  ends  of  the  lever  are  rollers  51  for  en- 
gagement with  the  tape  coils  when  a  suffi- 
cient   number    have    accumulated    on    the 

35  spools.  These  rollers  are  journaled  on  pins 
in  opposed  ears  53  bent  from  and  conven- 
iently integral  with  said  lever.  Short  arms 
55  have  ends  fulcrumed  on  pins  57  connect- 
ing said  ears  and  extend  outwardly  toward 

40  the  ends  of  said  lever  where  they  are  en- 
larged and  bent  thence  inward  to  present 
brake  shoes  or  feet  59  for  engagement  with 
the  heads  of  the  spools.  These  feet  may 
straddle  and  be  guided  by  T-extensions  61 

45  on  said  lever.  Helical  springs  63  tend  to 
press  the  feet  59  outward  away  from  the 
spools  until  limited  by  the  heads  of  screw 
bolts  65,  entered  through  said  arms,  tapped 
in  said  lever,  and  held  in  different  positions 

50  of  adjustment  by  lock  nuts  67. 

The  arms  55  are  adapted  to  engage  stops 
conveniently  in  the  form  of  posts  69  fixed 
on  the  carrier.  These  posts  may  have  eccen- 
tric portions  70  Avhich,  on  rotative  adjust- 

55  ment  thereof,  will  cause  the  same  to  stop 
the  arm  in  different  positions  as  desired. 

To  facilitate  understanding  of  the  opera- 
tion of  the  brake  device  described,  it  may  be 
assumed  the  carrier  is  in  the  position  shown 

^0  in  Fig.  2  with  the  gear  of  the  spool  15  in 
mesh  with  the  motor  driven  pinion  33,  and 
the  pinion  43  of  the  spool  17  in  mesh  with 
the  table  driving  pinion  35.  The  motor 
driven  pinion  will  rotate  the  spool  15  in  a 

65  clockwise  direction  and  wind  the  tape  27 


thereon.  This  will  unwind  the  tape  from 
the  spool  17  and  rotate  the  latter  also  in  a 
clockwise  direction.  The  rotation  of  the 
spool  17  will  rotate  its  gear  39,  and  the 
latter  through  the  idler  pinion  43  will  rotate  70 
the  table  driving  shaft  35  in  a  clockwise 
direction. 

At  the  commencement  of  the  winding  of 
the  tape  on  the  spool  15  the  latter  will  be 
acting  through  a  short  radius,  and  as  the  75 
coils  of  tape  accumulate  on  said  spool,  the 
effective  driving  radius  thereof   will  pro- 
gressively    increase     while     the     effective 
driven  radius  of  the  spool  17  will  progres- 
sively decrease.     This  change  in  the  ratio  80 
of  the  radii  will  impart  a  continuously  vary- 
ing  acceleration   to   the   record   table    and 
compensate  for  the  reduction  in  the  relative 
speed  between  the  stylus  and  record  as  the 
former   moves    radially    inward    from    the  85 
outer    margin   toward    the    center    of    the 
record. 

When  a  sufficient  number  of  coils  of  tape 
have  accumulated  on  the  spool  15  the  tape 
will  engage  the  roller  51  adjacent  thereto  &o 
and  thereby  rock  the  brake  lever  in  a  clock- 
Avise  direction  (Fig.  2).  This  will  cause  the 
screw  bolt  65  at  the  opposite  end  of  the  lever 
to  press  the  feet  59  against  the  peripheries 
of  the  heads  of  the  spool  17  and  prevent  ^^ 
further  rotation  of  said  spool. 

In  the  course  of  the  clockwise  rocking  of 
the  lever,  the  arm  55  adjacent  the  spool  15 
will  be  brought  into  engagement  with  the 
stop  post  69  adjacent  thereto,  thereby  rock-  lOO 
ing  said  arm  in  a  contraclockAvise  direction 
and  pressing  its  feet  against  said  spool  to 
arrest  the  same.  Thus  both  spools  will  be 
securely  held  against  rotation  for  the  pur- 
poses referred  to.  105 

Wlien  the  carrier  is  shifted  to  bring  the 
spools  into  position  for  rotation  in  an  oppo- 
site direction,  the  coils  of  tape  will  accumu- 
late on  the  spool  17  and  act  on  the  roller  51 
adjacent  thereto  and  press  the  feet  against  110 
the  spools  to  arrest  the  same  in  a  manner 
similar  to  that  described. 

At  the  commencement  of  the  clockwise 
rotation  of  the  spool  15  to  unwind  the  tape 
from  the  spool  17,  the  pressure  of  the  tape  113 
against  the  brake  roller  51  adjacent  the  spool 
17  will  be  immediately  reduced,  thereby  re- 
leasing the  brake  Avithout  undue  opposition 
to  the  starting  of  the  rotation  of  said  spools. 

As  soon  as  the  brake  is  released  the  springs  120 
63  urge  their  feet  aAvay  from  the  spools  and 
prevent  them  from  impeding  the  rotation 
thereof  during  the  playing  of  a  record.  The 
spring-pressed  arms  55  co-act  with  the  stop 
posts  69  to  hold  the  brake  lever  in  a  neutral  125 
position  throughout  the  playing  of  a  record. 

Next  will  be  described  means  cooperating 
with  the  spools  and  the  record  table  for  auto- 
matically stopping  the  latter  on  the  com- 
pletion of  the  playing  of  a  record.    To  ac-  130 
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complish  this  there  ai"e  provided  rollers  71 
jonrnaled  on  pins  73  on  carriers  76  fiil- 
crumed  on  pins  77  on  the  base  plate  3  re- 
ferred to.  Cam  shafts  79  are  mounted  on 
5  these  carriers  intermediate  said  rollers  and 
pins  77,  and  are  adapted  to  engage  the  free 
ends  of  spring  arms  81  fast  on  shafts  83 
projecting  through  said  plate.  One  of  these 
shafts  has  a  lever  85  fast  thereon  projecting 

10  outward  and  thence  upward  to  a  point  be- 
yond the  periphery  of  the  record  sup]3orting 
table  88  (indicated  by  broken  lines  in  Fig. 
2).  At  the  end  of  this  lever  is  a  shoe  89 
having  a  leather  fac&  to  engage  the  periph- 

15  ery  of  the  table,  said  shoe  being  carried  by  a 
stud  91  tapped  into  the  u])turned  end  of  said 
lever  and  held  by  an  adjusting  nut  93.  The 
shoe  is  urged  inward  toward  the  table  by  a 
helical  spring  d-i  encircling  said  stud.     The 

20  other  shaft  83  referred  to,  is  connected  to 
the  lever  85  by  a  lever  95.  A  helical  spring 
97  connected  to  said  levers  and  to  a  fixed  pin 
99,  tends  to  shift  the  shoe  89  away  from  the 
table. 

25  When  the  carrier  is  in  its  position  shown 
in  Fig.  2,  the  spool  15  wall  be  adjacent  one 
of  the  rollers  71,  and  as  the  coils  of  tape  ac- 
cumulate on  said  spool  they  wiU  cause  the 
tape  to  approacli  and  finally  engage  and 

30  press  said  roller  outward.  This  will  rock 
the  carrier  for  said  roller  in  a  contraclock- 
wise  direction  and  cause  its  eccentric  shaft 
79  to  press  on  the  spring  arm  81  and  rock 
the  lever  85  also  in  a  contra  clockwise  direc- 

35  tion.  This  will  draw'  the  shoe  89  inward 
against  the  perij^hery  of  the  table  and  arrest 
the  latter.  The  tension  on  the  spring  arm  81 
will  increase  as  the  I'oller  71  is  moved  out- 
ward from  the  spool  and  increase  the  pres- 

40  sure  of  the  shoe  89  against  the  table.     The 
eccentric  shaft  79  and  the  nut  93  may  be  ad- 
justed to  vary  the  tension  of  the  springs  81 
and  91  as  required, 
l^niien  the  carrier  is  shifted  to  bring  the 

45  spool  17  adjacent  the  other  roller  71,  it  will 
rock  its  carrier  in  a  clockwise  direction  and 
the  lever  95  in  a  similar  direction,  and  again 
]5ress  the  shoe  89  against  the  table  to  arrest 
the  same  in  a  manner  similar  to  that  just 

50  described. 

The  stop  will  continue  to  hold  the  table 
stationary  until  the  carrier  is  shifted  to 
move  one  or  the  other  of  the  spools  15  and 
17  away  from  the  rollei's  71  to  commence  the 

55  playing  of  the  next  record.     This  adjust- 
ment of  the  cairier  will  render  the  spring 
97  effective  to  shift  tJie  shoe  89  away  from 
the  table. 
The  brakes  for  the  spools  should  be  ad- 

60  justed  to  delay  arrest  of  the  latter  until 
after  the  coils  of  tape  have  accumulated 
thereon  sufficiently  to  stop  the  table. 

To  contribute  to  the  retention  of  the  tape 
on  the  spools,  post  101  may  be  provided  on 

65  the  carrier  adjacent  the  spools  opposite  the 


brakes  referred  to.  Rollers  103  on  these 
posts  may  project  between  the  heads  of  the 
spools  and  thereby  prevent  the  tape  from 
springing  outward  beyond  the  peripheries 
of  said  heads.  70 

To  indicate  the  two  positions  of  the  car- 
rier for  the  spools,  a  follower  105  may  be 
pi'ovided  fulcrumed  intermediate  its  ends  on 
a   shaft    107   projecting   through   the    base 
plate.    This  follower  has  an  end  109  for  en-  75 
gagement  with  the  tape  wound  on  the  spool 
15  and  an  end  111  for  engagement  with  the 
tape  wound  on  the  spool  17.    An  arm  113  is 
curved    upward    from    said    follower    and 
thence  over  the  same  and  apertured  to  re-  go 
ceive  the  shaft  107.    An  arm  115  projecting 
therefrom  is  connected  by  a  rod  117  (Fig. 
1)  with  an  arm  119  of  an  index  lever  loosely 
pivoted  on  a  crank  shaft  121,  the  upper  end 
of  Avhich  is  journaled  in  a  dial  plate  123  set  35 
in  an  aperture  in  the  top  of  the  casing.    This 
dial  plate  has  a  pair  of  holes  125  and  127 
therein  and  the  index  lever  has  an  arm  129 
offset  somewhat  from  the  line  of  the  arm  119 
of  said  lever.    A  button  129  on  the  arm  119  90 
is  adapted  to  register  with  the  hole  125,  and 
a  button  131  on  the  ai-m  129  is  adapted  to   ' 
register  with  the  hole  127. 

The  lever  including  the  arms  119  and  129 
is  adapted  to  be  rocked  in  the  course  of  the  95 
accumulation  of  the  coils  on  the  spools  to 
shift  said  buttons  alternately  into  registra- 
tion Avith  their  holes,  thereby  indicating  the 
adjustment  necessary  to  shift  the  spool  car- 
rier to  play  the  next  record.  To  rock  the  loo 
carrier  it  is  directl}^  connected  by  a  rod  133 
with  a  crank  135  fast  on  the  shaft  121  re- 
ferred to.  An  index  arm  135  is  mounted 
fast  on  said  shaft  above  the  dial  plate  and 
provided  with  a  handle  137.  105 

Referring  to  Fig.  1,  it  will  be  observed  the 
carrier  is  adjusted  to  a  position  in  which  the 
spool  17  is  driven  by  the  motor  driven 
pinion,  and  through  the  transmission  tape  is 
rotating  the  spool  17  to  drive  the  table-actu-  110 
ating  pinion.  The  follower  end  111  is  en- 
gaging the  tape  on  the  spool  17.  As  the  coils 
of  tape  accumulate  on  said  spool,  the  fol- 
lower will  be  rocked  in  a  clockwise  direction, 
(Fig.  1),  and  acting  through  the  rod  117  115 
will  gradually  shift  the  button  129  out  of 
registration  with  its  hole  125  and  bring  the 
button'  131  into  registration  Avith  its  hole 
127.  This  indicates  that  in  order  to  play  the 
next  recoi'd  tb.e  index  ai-m  should  be  turned  120 
until  it  points  to  the  button  131.  This  will 
rotate  tl^e  shaft  121  and  through  the  rod  133 
will  rock  the  carrier  from  its  position  shown 
in  Fig.  1  to  its  position  shown  in  Fig.  2. 

As  stated,  as  soon  as  the  carrier  is  shifted  125 
it  will  release  the  table,  stoj),  and  hence  the 
index  arm  will  serve  to  shift  the  carrier  and 
start  the  rotation  of  the  table  to  play  the 
record. 

The  carrier,  spools  and  gears  interposed  130 
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between  the  motor  driven  shaft  and  the  table 
driving  shaft,  constitnte  a  transmission  unit 
appropriate  for  rotating  the  table  to  play  a 
record  of  a  predetermined  size.  In  order 
::  that  the  machine  may  have  the  capacity  for 
playing  records  of  other  sizes,  similar  suit- 
able transmission  units  may  be  provided  ac- 
cording to  the  number  to  be  used.  These 
units  may  be  arranged  in  superposed  rela- 

10  tion  as  shown  in  my  said  application.  Since 
these  additional  units  may  be  similar  to  the 
luiit  described  it  is  unnecessary  to  show  them 
herein. 

Each  of  these  units  would  be  provided 

15  with  a  carrier  and  a  follower  adapted  to  be 
connected  to  the  index  control  as  in  the  case 
of  the  unit  described  herein.  The  followers 
for  the  several  superposed  units  may  all  be 
fulcrum  ed  on  the  same  shaft  107  in  nested 

20  arrangement  to  provide  a  compact  assembly 
as  shown  in  Figs.  2  and  4.  Three  such  fol- 
loAvers  are  shown  herein  including  a  follower 
139  directly  beneath  the  follower  10.5  and  a 
follower  141  directly  beneath  the  follower 

25  139.  The  folloAver  139  has  an  arm  143  pro- 
jecting u^Dward  parallel  to  the  shaft  107  and 
bent  inward  to  overlie  the  arm  113  of  the 
follower  105.  The  follower  141  has  an  arm 
145  extending  upward  parallel  to  the  shaft 

30  107  and  bent  inward  to  overlie  the  arm  143 
of  the  folloAver  139.  By  this  construction 
and  arrangement,  the  followers  occupy  a 
minimum  space  and  may  be  directly  con- 
nected to  the  index  arm  without  obstnicting 

35  or  interfering  with  the  operation  of  the 
other  parts  of  the  mechanism. 

Having  described  one  illustrative  embodi- 
ment of  the  invention  without  limiting  the 
same  thereto,  what  I  claim  as  new  and  desire 

iO  to  secure  by  Letters  Patent  is : 

1.  In  a  phonograph,  the  combination  with 
a  motor  driven  shaft  of  a  table  driving  shaft, 
and  transmission  means  connecting  them  in- 
cluding a  carrier,  spools  thereon,  and  a  flexi- 

^5  ble  tape  extending  between  said  spools  at 
the  same  side  of  their  axes. 

2.  In  a  phonograph,  the  combination  with 
a  motor  driven  shaft  of  a  table  driAdng  shaft, 
and  transmission  means  connecting  them  in- 

50  eluding  a  carrier,  rotati^^e  elements  thereon, 
and  a  flexible  transmission  member  connect- 
ing said  elements  adapted  to  be  wound  to 
and  from  said  elements  on  the  same  side  of 
their  axes. 

56  .3.  In  a  phonograph,  the  combination  with 
driving  and  driven  shafts  of  transmission 
means  connecting  the  same  including  a  car- 
rier, rotative  elements  mounted  thereon,  and 
a  flexible  member  connecting  said  elements 

•0  for  driving  one  from  and  in  the  same  di- 
rection as  the  other.' 

4.  In  a  phonograph,  the  combination  with 
driving  and  driven  shafts  of  transmission 
means  connecting  them  including  a  carrier, 

68  spools  mounted  thereon,  a  flexible  transmis- 


sion member  connecting  said  spools,  and 
means  on  said  carrier  projecting  between  the 
heads  of  said  spools  to  limit  outward  move- 
ment of  the  coils  of  said  member  wound 
thereon.  70 

5.  In  a  phonograph,  the  combination  with 
driving  and  driven  shafts  of  transmission 
means  therefor  including  a  carrier  compris- 
ing spaced  plates,  shafts  journaled  in  bear- 
ings therein,  spools  on  said  shafts,  and  a  75 
flexible  transmission  member  connecting 
said  spools  and  adapted  to  be  wound  to  and 
from  the  same. 

6.  In  a  phonograph,  the  combination  with 
driving  and  driven  shafts  of  transmission  80 
means  therefor  including  a  carrier,  rotative 
elements  mounted  thereon,  a  flexible  trans- 
mission member  adapted  to  be  wound  to  and 
from  said  elements,  a  plate  having  grooves 
therein,  and  shafts  for  said  elements  pro-  85 
jecting  from  said  carrier  into  said  grooves. 

7.  In  a  phonograph,  the  combination  with 
driving  and  driven  shafts  of  transmission 
means  therefor  including  a  carrier,  rotative 
elements  mounted  thereon,  a  flexible  trans-  90 
mission  member  connecting  and  adapted  to 
be  wound  to  and  from  said  elements,  a  sup- 
port, and  shafts  for  said  elements  having 
end  thrust  engagement  with  said  support. 

8.  In  a  phonograph,  the  combination  with  95 
driving  and  driven  gears  of  a  support,  a  car- 
rier mounted  on  said  support,  rotative  ele- 
ments on  said  carrier,  a  flexible  member  for 
rotating  either  of  said  elements  from  the 
other,  shafts  for  said  elements  having  ends  lOG 
for  engagement  with  said  support,  and 
means  to  shift  said  carrier  and  slide  said 
shafts  along  said  support  to  change  the  di- 
rection of  rotation  of  said  elements. 

9.  In  a  phonograph,  the  combination  with  10£ 
driving  and  driven  shafts  of  transmission 
means  therefor  including  a  carrier,  spools 
mounted  thereon,  a  flexible  member  adapted 

to  be  wound  to  and  from  said  spools,  and 
means  adapted  to  engage  the  material  11 0 
wound  on  either  of  said  spools  after  a  pre- 
determined amount  has  been  wound  thereon 
and  having  provision  for  engaging  and  ar- 
resting both  of  said  spools. 

10.  In  a  phonograph,  the  combination  115 
with  driving  and  driven  elements  of  trans- 
mission means  therefor  including  a  carrier, 
rotative  elements  thereon,  a  flexible  trans- 
mission member  adapted  to  be  wound  to  and 
from  said  elements,  and  a  brake  for  said  120 
elements  comprising  a  lever  fulcrumed  on 
said  carrier,  rollers  adjacent  the  ends  of 
said  lever  for  engagement  with  the  material 
wound  on  the  spools,  arms  pivoted  on  said 
lever  having  feet  to  engage  said  elements,  125 
spring  means  tending  to  rock  said  arms  away 
from  said  elements,  means  on  said  lever  to 
limit  movement  of  said  arms  by  said  springs, 
and  stops  on  said  carrier  to  engage  said  arms 
and  press  their  feet  against  said  elements.      130 
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11.  In  a  phonograph,  the  combination 
with  driving  and  driven  elements  of  trans- 
mission means  therefor  including  a  ear- 
lier,  I'otative   elements   thereon,   a   flexible 

f.  transmission  member  adapted  to  be  wound 
to  and  from  said  elements,  and  a  brake  for 
said  elements  comprising  a  lever  fulcrumed 
on  said  carrier  having  rollers  adjacent  the 
ends  thereof  for  engagement  with  the  ac- 
cumulated material  on  said  elements,  spring- 
pressed  arms  on  said  lever,  and  stojjs  on 
said  carrier  for  pressing  said  arms  against 
said  elements. 

12.  In  a  phonograph,  the  combination 
,g  with  driving  and  driven  elements  of  trans- 
mission means  therefor  including  a  carrier, 
rotative  elements  thereon,  a  flexible  trans- 
mission member  adapted  to  be  wound  to  and 
from  said  elements,  and  brake  means  for 

20  said  elements  comprising  a  lever  fulcrumed 
on  said  carrier,  a  shoe  on  said  lever  for  en- 
gagement with  one  of  said  elements,  a  roller 
on  said  lever  for  engagement  with  the 
accumulated  material  on  the  other  element, 

25  and  a  shoe  adjacent  said  roller  for  engage- 
ment with  the  element  adjacent  said  roller. 

13.  In  a  phonograph,  the  combination 
with  driving  and  driven  elements  of  trans- 
mission means  therefor  including  a  carrier, 

3Q  rotative  elements  thereon,  a  flexible  trans- 
mission member  adapted  to  be  wound  to  and 
from  said  elements,  and  brake  means  ful- 
crumed on  said  carrier  having  means  pressed 
outward  by  the  accumulated  material  on  one 

35  of  said  elements,  and  means  automatically 
pressed  inward  thereby  to  engage  said  ele- 
ment. 

14.  In  a  phonograph,  the  combination 
with  driving  and  driven  elements  of  trans- 

40  mission  means  therefor  including  a  carrier, 
rotative  elements  thereon,  a  flexible  trans- 
mission member  adapted  to  be  wound  to  and 
from  said  elements,  and  brake  means  for 
said  elements  including  a  lever  fulcrumed 

45  on  said  carrier,  brake  shoes,  and  means  actu- 
ated by  the  accumulated  material  on  one  of 
said  elements  to  apply  said  shoes  to  both  of 
said  elements. 

15.  In  a  phonograph,  the  combination 
50  with  driving  and  driven  elements  of  trans- 
mission means  therefor  including  a  carrier, 
rotative  elements  thereon,  a  flexible  trans- 
mission member  adapted  to  be  wound  to  and 
from  said  elements,  and  brake  means  for 

55  said  elements  comprising  a  lever  fulcrumed 
on  said  carrier,  brake  shoes,  and  means  op- 
erated by  accumulated  material  on  one  of 
said  elements  to  shift  said  lever  and  apply 
both  of  said  shoes  to  said  elements. 

60  16.  In  a  phonograph,  the  combination 
with  driving  and  driven  elements  of  trans- 
mission means  therefor  including  a  carrier, 
rotative  elements  thereon,  a  flexible  trans- 
mission member  adapted  to  be  wound  to  and 

65  from  said  elements,  and  brake  means  for 


said  elements  comprising  a  lever  fulcrumed 
on  said  carrier,  brake  shoes,  stops  on  said 
carrier,  and  means  cooperating  witli  one  of 
said  stops  and  the  accumulated  material  on 
one  of  said  elements  to  apply  one  of  said  yc 
shoes  to  one  of  said  elements  and  shift  said 
lever  to  apply  the  other  shoe  to  the  other 
element. 

17.  In    a    phonograph,   the    combination 
with  driving  and  driven  elements  of  trans-  75 
mission  means  therefor  including  a  carrier, 
rotative  elements  thereon,  a  flexible  trans- 
mission  member   adapted   to  be   wound   to 
and  from  said  elements,  and  brake  means  for 
said  elements  comprising  a  lever  fulcrumed  80 
on  said  carrier,  brake  shoes  on  said  lever, 
stops  on  said  carrier,   and  means  on   said 
lever  cooperating  with  accumulated  mate- 
rial  on  said  elements  to   shift   said   shoes 
against  said  stops  and  to  apply  said  shoes  85 
to   said  elements,  said  stops  being  adjust- 
able to  vary  the  operation  of  said  slioes. 

18.  In    a    phonograph,    the    combination 
with  a  motor  driven  shaft  of  a  table,  a  shaft 
therefor,  and  transmission  means  connecting  90 
said  shafts  including  a  carrier,  rotative  ele- 
ments thereon,  a  flexible  member  adapted 

to  be  wound  to  and  from  said  elements,  and 
means  cooperating  with  said  table  and  the 
accumulated  material  on  said  elements  for  95 
automatically  arresting  said  table. 

19.  In,  a    phonograph,    the    combination 
with  a  motor  driven  shaft  of  a  table,  a  sliaft 
therefor,  and  transmission  means  connect- 
ing said  shafts  including  a  carrier,  rotative  100 
elements  thereon,  a  flexible  member  adapted 

to  be  wound  to  and  from  said  elements,  and 
means  to  arrest  said  table  comprising  a 
shaft,  a  lever  fast  thereon  having  a  spring- 
pressed  shoe  for  engaging  said  table,  an  arm  105 
having  a  roller  to  engage  the  accumulated 
material  on  one  of  said  elements,  and  a 
spring  member  to  transmit  movement  from 
said  arm  to  said  lever  shaft. 

20.  In    a    phonograph,    the    combination  HO 
with  a  motor  driven  shaft  of  a  table,  a  shaft 
therefor,  and  transmission  means  connecting 
said  shafts  including  a  carrier,  rotative  ele- 
ments thereon,  a  flexible  member  adapted  to 

be  wound  to  and  from  said  elements,  and  H^ 
means  automatically  to  arrest  said  table 
comprising  a  shaft,  a  lever  fast  thereon  hav- 
ing a  shoe  to  engage  said  table,  an  arm  hav- 
ing a  roller  to  engage  the  accumulated  ma- 
terial on  one  of  said  elements,  a  spring  mem-  120 
ber  fast  on  said  shaft,  and  an  eccentric  shaft 
on  said  arm  adjustable  to  variably  transmit 
movement  from  said  arm  to  said  lever  shaft. 

21.  In  a  phonograph,  the  combination  with 

a  motor  driven  shaft  of  a  table,  a  shaft  125 
therefor,  and  transmission  means  connect- 
ing said  shafts  including  a  carrier,  rotative 
elements  thereon,  a  flexible  member  adapted 
to  be  wound  to  and  from  said  elements,  and 
means  automatically  to  arrest  said  table  in-  130 
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eluding  means  operated  by  the  accumulated 
material  on  one  of  said  elements  adapted  to 
press  against  said  table. 

22.  In  a  phonograph,  the  combination  with 
5  a  motor  driven  shaft  of  a  table,  a  shaft 

therefor,  and  transmission  means  connecting 
said  shafts  including  a  carrier,  rotative  ele- 
ments thereon,  a  flexible  member  adapted  to 
be  wound  to  and  from  said  elements,  and 
10  means  operated  by  the  accumulated  material 
on  one  of  said  elements  adapted  to  engage 
and  arrest  said  table. 

23.  In  a  phonograph,  the  combination  with 
a  motor  driven  shaft  of   a   table,   a  shaft 

15  therefor,  and  transmission  means  connecting- 
said  shafts  including  a  carrier,  rotative  ele- 
ments thereon,  a  flexible  member  adapted 
to  be  wound  to  and  from  said  elements,  and 
means  operated  by  the  accumulated  material 

20  on  either  of  said  elements  to  engage  and  ar- 
rest said  table. 

24.  In  a  phonograph,  the  combination  with 
a  motor  driven  shaft  of  a  table,  a  shaft 
therefor,  and  transmission  means  connecting 

25  said  shafts  including  a  carrier,  rotative  ele- 
ments thereon,  a  flexible  member  adapted  to 
be  wound  to  and  from  said  elements,  and 
means  including  a  yielduig  member  operated 
by  the  accumulated  material  on   either  of 

30  said  elements  to  arrest  said  table. 

25.  In  a  phonograph,  the  combination  with 
a  motor  driven  shaft  of  a  table,  a  shaft 
therefor,  and  transmission  means  connecting 
said  shafts  including  a  carrier,  rotative  ele- 

^''  ments  thereon,  a  flexible  member  adapted  to 
be  wound  to  and  from  said  elements,  and 
means  to  adjust  said  carrier  to  play  succes- 
sive records  including  a  shaft,  cranks  there- 
on, an  index  member  for  i-otating  said  shaft, 

^^  a  follower  actuated  by  tape  accumulated  on 
said  spools,  a  rod  directly  connecting  said 


follower  with  said  index  member,  and  a  rod 
directly  connecting  said  carrier  with  one  of 
said  cranks. 

26.  In  a  phonograph,  the  combination  with  .j  5 
a  motor  driven  shaft  of  a  table,  a  shaft 
therefor,  and  transmission  means  connecting 
said  shafts  including  a  carrier,  rotative  ele- 
ments thereon,  a  flexible  member  adapted  to 

be  wound  to  and  from  said  elements,  a  shaft,  50 
a  follower  fulcrumed  on  said  shaft  for  en- 
gagement with  the  member  wound  on  said 
elements,  followers  for  similar  elements  ful- 
crumed on  said  shaft  in  nested  arrangement, 
and  index  means  responsive  to  said  follow-  55 
ers  for  conti' oiling  the  shifting  of  the  car- 
rier to  play  successive  records. 

27.  Iiv  a  phonograph,  the  combination  with 
a  motor  driven  shaft  5  of  a  table  87,  a  shaft 

7  therefor,  and  transmission  means  connect-  go 
ing  said  shafts  including  a  carrier  9,  rota- 
tive elements  15,  17  thereon,  a  flexible  mem- 
ber 27  adapted  to  be  wound  to  and  from  said 
elements,  and  means  automatically  to  arrest 
said  table  including  elements  71  for  engage-  ca 
ment  with  the  coils  of  said  member  on  said 
spools,  a  lever  85,  and  a  member  89  on  said 
lever  to  engage  said  table. 

28.  In  a  phonograph,  the  combination  with 

a  motor  driA'en  shaft  5  of  a  table  driving  70 
shaft  7,  and  transmission  means  connecting 
said  shafts  including  a  cairier  9,  rotative  ele- 
ments 15,  17  thereon,  a  flexible  member  27 
adapted  to  be  wound  to  and  from  said  ele- 
ments, and  brake  means  for  said  elements  T3 
including  a  lever  45,  brake  shoes  59,  and 
means  69  to  press  said  shoes  against  said 
elements. 

In  testimony  whereof,  I  have  signed  my 
name  to  this  specification. 

STANLEY  R.  MacLANE. 
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To  all  whom  it  may  concern: 

Be  it  known  that  we,  Guadalupe  Buelna 
and  Arthur  E.  Burson,  citizens  of  the 
United  States,  residing  at  Santa  Barbara,  in 
5  the  coimty  of  Santa  Barbara  and  State  of 
California,  hare  invented  a  certain  new  and 
useful  Brake  for  Talking-Machines,  of  which 
the  following  is  a  specification. 

This  invention  relates  to  automatic  stop 

10  mechanism,  and  more  particularly  to  an  au- 
tomatic stop  mechanism  especially  designed 
for  a  talking  machine,  which  ordinarily  has 
a  rotating  record  support  or  mem.ber  and  a 
reproducing  member,  as  a  sound-box  and 

15  tone-arm,  said  record  member  and  reproduc- 
ing member  being  relatively  movable,  the 
latter  being  commonly  fed  relatively  to  the 
former  by  the  coaction  of  the  sound-box  with 
the  record  groove. 

20  Heretofore  automatic  stop  mechanisms  for 
talking  machines  have  been  devised  which 
necessitated  the  manual  manipulation  of 
some  adjustable  element,  in  order  that  the 
stop  mechanism  might  become  operative  at  a 

25  desired  and  predetermined  point  in  the  op- 
eration of  the  machine,  as  at  the  completion 
of  the  reproduction  of  the  sound-record. 
Such  manual  manipulation  of  the  adjustable 
element  became  necessary  with  each  different 

30  record  reproduced,  because  of  the  fact  that 
different  records  terminate  at  different  dis- 
tances from  the  centers  of  the  tablets.  It  is 
an  object  of  this  invention  to  entirely  do 
away  with  the  necessity  of  any  manual  ma- 

35  nipulation  of  parts  of  the  mechanism,  in  or- 
der that  the  machine  shall  stop  at  the  desired 
time. 

Another  type  of  automatic  stop  mecha- 
nism for  talking  machines  has  been  devised 

40  wherein  the  stopping  of  the  machine  depends 
upon  certain  elements  of  such  mechanism 
passing  through  a  predetermined  cycle  of 
operation,  subsequent  to  the  arrival  by  the 
machine  at  the  point  where  it  is  desired  that 

45  stopping  shall  occur. 

It  is  a  further  object  of  this  invention  to 
provide  a  stop  mechanism  that  shall  become 
operative  immediately  upon  such  desired 
point  being  reached,  as  at  the  completion  of 

50  the  reproduction  of  the  sound-record,  with- 
out the  delay  incident  to  elements  passing 
through  a  prior  cycle  of  operations. 


A  further  object  of  this  invention  is  to 
provide  an  automatic  stop  mechanism  for 
talking  machines  .wherein  such  mechanism  55 
is  controlled  by  the  relative  movement  of  the 
sound-record  member  and  the  sound-repro- 
ducing member,  is  the  tone-arm.  In  the 
preferred  embodiment  to  be  described  the 
actuation  of  the  stop  mechanism  is  deter-  60 
mined  by  the  cessation  of  movement  of  the 
sound-reproducing  member  transversely  of 
the  record  member.  It  is,  however,  an  object 
of  this  invention  to  provide  a  stop  mecha- 
nism that  shall  obtain  such  actuation  of  the  65 
stop  mechanism  upon,  a  material  variation  in 
the  speed  of  travel  of  the  relatively  movable 
member  such,  for  example,  as  a  material  de- 
crease in  its  speed  of  movement. 

A  further  object  of.  this  invention  is  to  70 
provide  an  automatic  brake  for  talking  ma- 
chines that  shall  require  no  manual  manipu- 
lation of  parts,  in  order  that  the  machine 
shall  stop  at  the  desired  time;  that  shall  op- 
erate immediately  at  the  desired  point  in  the  75 
operation  of  the  machine  without  waiting 
upon  a  prior  cycle  of  operations;  and  that 
shall  be  controlled  by  the  relative  movement 
of  the  sound-record  member  and  the  sound- 
reproducing  member,  being  actuated  by  the  80 
cessation  of  movement  of  the  relatively  mov- 
able member,  or  by  a  material  variation  in 
its  speed  of  movement. 

A  still  further  object  of  this  invention  is 
to  provide  a  start-and-stop  mechanism  which  85 
shall  be  automatically  actuated  to  start  the 
rotation  of  the  sound-record  tablet,  upon 
movement  of  the  sound-reproducing  mem- 
ber to  a  position  adjacent  the  beginning  of 
the  record.  90 

Stated  somewhat  generally,  the  invention 
consists  in- providing  a  rotary  record  sup- 
port or  member  having  a  record  tablet  there- 
on, Avhich  together  constitute  a  rotating 
member,  and  a  reproducing  member  com-  95 
prising  a  tone-arm  and  sound-box,  which  are 
normallj^  propelled  across  the  record  1))^  the 
coaction  of  the  sound-box  and  record  groove, 
and  which  together  constitute  a  traveling 
member,  in  combination  with  a  stop  mecha-  100 
nism  Avhich  is  automatically  controlled  by 
the  movement  of  said  reproducing  member. 
This  stop  mechanism  comprises  an  element 
moved  by  the  motor  of  the  machine,  herein 
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shown  as  a  reciprocating  device  fed  by  a 
threaded  device  that  is  in  turn  driven  from 
the  record  member,  and  an  element  moved 
bj'^  the  sound-reproducing  member,  herein 
5  shown  as  an  arm  swung  by  the  movement 
of  such  member,  these  elements  being  so  con- 
structed and  related  that,  during  the  ad- 
vance of  the  reproducing  member  across  the 
record  member,  they  cooperate  to  maintain 

IQ  the  stop  mechanism  inoperative,  but  that, 
upon  the  cessation  of  movement  of  the  re- 
producing member,  there  shall  be  a  differen- 
.  tial  or  relative  movement  between  these  ele- 
ments to  cause  the  actuation  of  the  stop 

15  mechanism.  It  will  be  apparent,  however, 
that  the  same  operation  may  result  upon  a 
material  variation  in  the  speed  of  lateral 
movement  of  the  reproducing  member  such, 
for  example,  as  a  material  decrease  in  the 

20  speed  of  such  movement. 

The  invention  •  is  susceptible  of  embodi- 
ment in  a  variety  of  mechanical  forms,  one 
of  which,  for  the  purpose  of  illustration, 
has  been  selected  and  described  with  con- 

25  siderable  particularity  in  the  accompanying 
description,  but  it  is  to  be  expressly  under- 
stood that  such  embodiment  of  the  invention 
is  for  purposes  of  illustration  only,  and  is 
not  designed  as  a  definition  of  the  invention, 

30  reference  being  had  to  the  accompanying 
claims  for  this  purpose. 

Eeferring  to  the  drawings,  wherein  the 
same  characters  of  reference  designate  cor- 
responding parts  in  the  several  figures, — 

35  Figure  1  is  a  fragmentary  plan  view_  of 
a  talking  machine  with  the  stop  mechanism 
of  this  invention  applied; 

Fig.  2  is  an  enlarged  sectional  elevation  of 
the  brake  element  and  its  support; 

40  Fig.  3  is  a  plan  view  of  the  stop  mecha- 
nism ; 

Fig.  4  is  a  fragmentary  plan  vieAv  with 
the  swinging  arm  removed  to  illustrate  the 
setting  mechanism; 

45  Fig.  5  is  a  fragmentary  side  elevation, 
partly  in  section,  showing  the  setting  mech- 
anism; 

Fig.  6  is  a  section  on  the  line  X'' — X**  of 
Fig.  4,  showing  the  relation  of  the  parts  of 

50  the  stop  mechanism  after  the  same  has  been 
actuated;  and 

Fig.  7  is  a  side  elevation  of  the  stop  mech- 
anism showing  the  parts  in  their  normal 
relation  during  the  lateral  traverse  of  the 

55  record  tablet  by  the  sound-reproducing 
member. 

Eeferring  in  detail  to  the  drawings,  where- 
in the  same  reference  characters  indicate 
corresponding  parts  in  the  several  fig-ures, 

60  1  represents  the  casing  of  the  usual  or  any 
conventional  talking  machine,  2  the  turn- 
table driven  by  a  motor  (not  shown)  within 
the  casing  1,  and  3  any  conventional  disk 
sound-record  tablet  supported  upon  and  ro- 

65  tated  by  the  turn-table  2,  the  turn-table  and 


70 


75 


80 


tablet  constituting  a  rotating  member. 
Above  and  adapted  to  cooperate  with  the 
i'ecord  tablet  is  a  reproducing  member, 
shown  as  comprising  the  usual  or  an}-  con- 
ventional sound-box  4  communicating  with 
and  carried  by  the  usual  tone-arm  5,  which 
together  constitute  a  traveling  member.  The 
tone-arm  is  rotatably  mounted  in  any  usual 
or  conventional  way  upon  a  bracket  6  in 
communication  with  a  sound-amplifier,  as 
indicated  in  dotted  lines  in  Fig.  1,  the  repro- 
ducing member  being  normally  progTessed 
across  the  record  tablet  by  the  coaction  be- 
tween the  sound-box  and  the  record  groove. 

Mounted  upon  the  bracket  6,  in  any  de- 
sired'or  suitable  way,  is  a  supporting  mem- 
ber 7,  preferably  in  the  form  of  a  bent  rod, 
carrying  at  its  upper  end  the  plate-like  mem- 
ber or  table  8.  Extending  through  this  ta- 
ble 8  at  about  the  central  portion  thereof  85 
is  a  pivot  pin  9.  Mounted  upon  the  table  8 
and  secured  in  pivotal  relation  therewith  by 
the  pivot  pin  9  is  the  T-shaped  supporting 
arm  10  provided  at  its  outer  end  with  up- 
turned flanges  11  and  12.  The  flange  12  is  90 
provided  at  its  upper  edge  with  a  horizon- 
tally extending  ear  13  from  which  is  sup- 
ported in  suspended  relation  a  headed  pivot 
pin  14.  The  pivot  pin  14  is  secured  in  the 
ear  13  in  any  conventional  way,  as  by  screw-  95 
threaded  engagement,  a  lock-nut  15  being 
provided  to  securely  lock  the  pin  in  its 
proper  position.  Supported  on  the  head  of 
the  pin  14  are  two  didied  disk-shaped  mem- 
bers 16  and  17  which  embrace  at  their  pe-  100 
riphery  a  brake  member  18.  This  brake 
member  may  be  in  any  preferred  form,  but 
in  the  embodiment  disclosed  consists  of  an 
annulus  of  frictional  material,  such  as  rub- 
ber, securely  clamped  and  retained  in  posi-  io5 
tion  by  the  disks  16  and  17.  The  disks  16 
and  17,  together  with  the  brake  member  18, 
constitute  a  rotar}'  brake  element  freely  ro- 
tatable  upon  the  pin  14. 

Also  moimted  upon  the  pin  14  above  the  ijo 
brake  element,  is  a  rotary  stop  member  19, 
freeh,^  rotatable  upon  the  pin  14,  and  pro- 
viding the  projecting  portion  20  for  a  pur- 
pose  hereinafter    described.      Between   the 
disk  16  and  the  stop  member  19  is  a  spring  31 .5 
member  21  provided  with  arms  which  bear 
at  their  outer  extremities  against  the  dished 
portion  of  the  disk  17,  such  spring  member 
iDeing  separated  from  the  plate  17  at  the 
center  by  a  washer.     This  spring  member  iso 
Ijrovides  a  frictional  or  yielding  connection 
iDetween  the  stop  member  19  and  the  brake 
element,  whereby  they  normally  rotate  as  a 
unit  but  are  capable  of  independent  rotation. 

Above  the  stop  member  19,  on  the  pin  14,  ]25 
is  mounted  a  worm  22  provided  with  a  flange 
23,  which  may  be  integral  Avith  the  worm, 
and  Avhich  flange-  bears  upon  and  rotates 
with  the  stop  member  19.  It  is  apparent 
that  any  desired  means  may  be  provided  for  j : : 
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locking  the  flange  23  to  rotate  with  the  stop 
member  19.  In  gear  with  the  worm  22  is  a 
worm-wheel  24  supported  on  the  end  of  a 
threaded  shaft  25  which  has  bearings  in  the 
5  flanges  11  and  12. 

Also  extending  between  the  flanges  11  and 
12  is  a  rod  26.  Mounted  on  the  rod  26,  to 
rock  and  slide  thereon,  is  a  pivoted  arm  or 
lever  27  provided   at  28  with   a   tooth   or 

10  threaded  member  adapted  to  mesh  or  engage 
with  the  threaded  member  25.  The  lever  27  is 
extended  beyond  the  tooth  28  to  provide  the 
weighting  extension  29,  and  this  lever  is  also 
extendefl  in  the  opposite  direction  from  the 

15  rod  26  to  ])rovide  the  finger  30.  Also  mount- 
ed upon  the  rod  26  in  pivotal  relation  there- 
with is  the  gravity  member  31  comprising 
inturned  flanges  32  and  33,  which  are  re- 
ceived in  pivotal  relation  on  opposite  ends 

20  of  the  rod  26,  and  the  connecting  member 
34.  Extending  from  the  member  34  and 
transversely  thereto,  is  the  arm  35  proA-ided 
at  its  outer  extremity  with  the  extension  37 
running  parallel  to  the  connecting  member 

25  34.  The  extremity  of  the  extension  37  is  in- 
clined upward  at  right  angles  thereto  to 
provide  a  cam  surface  at  38.  Also  depend- 
ing from  the  extension  37  is  a  lug  or  stop- 
pin  39  adapted  at  the  proper  time  to  be 

30  moved  into  the  path  of  the  projection  on 
the  stop  member  19  to  stop  the  rotation  of 
the  latter. 

Mounted  on  the  ]3in  9  and  in  pivotal  or 
revoluble  relation  therewith,  is  an  arm  40,  at 

35  the  outer  end  of  which  is  a  second  arm  41 
horizontally  pivoted  on  the  arm  40  by  means 
of  the  pivot  42.  Depending  from  the  arm  41 
is  the  lug  43  adapted  at  the  proper  time  to 
bear  on  the  extension  37  and  depress  the 

40  lug  39.  The  arm  41  is  extended  to  provide 
the  finger  44,  which  is  adapted  at  the  proper 
time  to  bear  upon  the  finger  30  and  tilt  the 
lever  27  to  raise  the  tooth  28  out  of  engage- 
ment with  the  threaded  member  25.     The 

45  arm  41  is  also  provided  with  a  diagonal  slot 
45  adapted  to  receive  therein  a  pin  46  ex- 
tending upwardly  from  the  upper  face  of 
the  lever  27.  The  pin  46  is  reduced  at  the 
ui^iier  portion  thereof  to  provide  the  shoul- 

^0  der  46',  upon  Vv'hich  the  arm  41  may  rest, 

the  pin  46  constituting  a  trip  for  the  arm  41. 

Below  the  pivoted  arm  40  is  a  plate-like 

member  47  frictionally  held  in  engagement 

with  the  arm  40  by  the  spring  member  48. 

55  The  plate-like  member  47  is  also  mounted  in 
pivotal  relation  with  the  pin  9  and  is  adapt- 
ed, owing  to  the  frictional  connection  pro- 
vided by  the  spring  48,  to  move  the  arm  40 
about  the  axis  of  the  pin  9.    Extending  from 

6G  the  plate  47  is  an  arm  49  provided  Avith  an 
upturned  forked  extremity  50. 

Mounted  in  pivotal  relation  Avith  the 
plate  8  is  an  arm  51  which  extends  upwardly 
from  the  plate  8,  then  horizontally  over  the 

^^  arm  40,  through  the  fork  of  the  extension 


50,  and  then  upwardly  to  provide  the  exten- 
sion 52  Avhich  is  secured  to  the  tone-arm  5 
in  any  suitable  Avay,  as  by  a  clamping  mem- 
ber 53. 

Depending  from  the  plate  47  is  an  eccen-  70 
trie  pin  54  adapted  to  coact  with  the  forked 
end  55  of  a  lever  56  pivoted  on  the  arm  10 
at  67.  The  lever  56  is  provided  with  a 
doAvn-turned  lug  58  adapted  to  play  in  a  slot 
formed  by  the  edge  of  the  arm  10  and  an  75 
extension  59  on  the  table  8.  Surrounding 
the  pivot  57  is  a  spring  60  which  bears  at 
its  opposite  ends  upon  the  arm  10  and  the 
depending  lug  58.  The  lever  56  is  extended 
to  in-ovide  a  finger  62.  80 

The  operation  of  the  device  is  as  follows : 

Assuming  the  tone-arm  and  sound-box  to 
be  at  the  inner  end  of  the  record  groove,  as 
shoAvn  in  Fig.  1,  the  sound-arm  is  first  moved 
outAvardly  to  a  position  adjacent  the  pe-  85 
riphery  of  the  record.  MoAement  of  the 
tone-arm  5  carries  with  it  the  rod  61  which, 
through  the  forked  extremity  50,  moves  the 
plate-like  member  47  and  therewith  the 
pivoted  arm  40.  Arm  40  carries  Avith  it  arm  90 
41,  which,  through  the  engagement  of  the 
edge  of  the  slot  45  with  the  pin  46,  slides 
the  leA^'er  27,  Avliich  is  then  tilted  by  the  en- 
gagement of  fingers  30  and  44  so  that  tooth 
28  is  out  of  engagement  with  the  threaded  95 
member  25,  along  the  r>^d  26,  until  the  lever 
is  restored  to  initial  position.  As  the  tone- 
arm  is  moved  farther,  plate-like  member  47 
Avill  slip  relatiA'ely  to  arm  40.  The  rotary 
movement  of  plate-like  member  47  also  100 
causes  the  eccentric  pin  54,  acting  in  the  slot 
provided  by  the  forked  end  55,  to  sAving  the 
]ever  56  about  its  pivot  57  to  the  position 
shoAA^i  in  dotted  lines  in  Fig.  4,  forcing  the 
finger  62  into  contact  Avith  the  cam  surface  105 
38.  The  parts  are  so  timed  that  finger  62 
v^'ijl  not  engage  cam  surface  38  imtil  lever  27 
has  been  restored  to  initial  position.  The 
camming  action  produced  by  the  finger  62  on 
the  surface  38  causes  the  arm  35,  and  there-  110 
Avith  the  lag  39,  to  be  raised,  and  the  exten- 
sion 37  of  the  arm  35,  bearing  on  the  lug  43, 
raises  arm  41  above  the  shoulder  46'.  When 
the  arm  41  is  thus  raised,  finger  44  is  Avith- 
draAvn  from  finger  30,  permitting  lever  27  115 
to  tilt,  because  of  the  weighting  extension 
29,  until  tooth  28  engages  threaded  member 
25,  in  AA^hich  position  it  is  ready  to  be  driven 
thereby.  Upon  further  movement  of  the 
leA'er  56,  the  depending  lug  58  engages  the  120 
extension  59,  and  operates  thereon  as  a  ful- 
crum, the  lever  56  then  moving,  through  its 
piA'ot  57,  the  arm  10  about  its  pivot  9  against 
the  tension  of  the  spring  60,  and  Avithdraw- 
ing  thereb;/  the  arm  10  and  its  supported  125 
members,  including  the  brake  element,  from 
the  position  shown  in  Fig.  1  to  a  position 
Avherein  the  brake  element  is  out  of  engage- 
m.ent  Avith  the  turn-table. 

The  sound-box  being  then  placed  in  opera-  l'<o 
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tive  relation  with  the  record,  it  begins  to 
travel  inwardly  through  the  coaction  of  its 
usual  needle  with  the  record  groove.  Move- 
ment of  the  tone-arm  inwardly  moves  the 
5  rod  51,  and  thereby,  through  the  extension 
49,  the  plate-like  member  47  is  rotated  about 
its  pivot  9,  causing  the  eccentric  pin  64  to 
move  toward  the  central  portion  of  the  slot 
formed  by  the  fork  55,  permitting  lever  56 

10  to  follow.  The  first  result  of  this  movement 
is  that  the  arm  10  is  permitted  to  be  swung 
about  its  pivot  9,  through  the  force  ex- 
erted by  the  spring  60,  to  bring  the  arm  10 
and  its  supported  members  into  normal 
•  15  working  relation  with  the  turn-table,  where- 
by the  brake  element  is  brought  into  fric- 
tional  engagement  with  the  periphery  of 
the  turn-table  and  thereupon  begins  to  ro- 
tate, lug  39  being  then  held  out  of  the  path 

iO  of  projecting  portion  20  by  finger  62  bearing 
on  cam  surface  38.  Rotation  of  the  brake 
element  produces  a  rotation  of  the  worm  22 
which,  through  worm-wheel  24,  drives  the 
threaded  member  25.    Threaded  member  25 

25  and  its  driving  mechanism  are  so  designed 
as  to  drive  lever  27  approximately  synchro- 
nously with  the  movement  of  the  arm  41  by 
tone-arm  5,  any  difference  in  speed  being  in 
favor  of  the  arm  41,  so  as  to  insure  that  the 

SO  edge  of  slot  45  shall  be  held  against  the  re- 
duced extension  of  pin  46.  When  the 
threaded  member  begins  to  rotate,  it  feeds 
lever  27,  and  thereby  pin  46,  longitudinally, 
and  arm  41,  which  has  been  held  stationary 

35  relatively  to  the  lever  27  by  engagement 
with  the  pin  46,  with  a  resultant  slipping 
between  arm  40  and  plate-like  member  47, 
now  begins  to  keep  pace  with  the  pin  46, 
because  the  tone-arm  tends  always  to  drive 

40  the  arms  40  and  41,  through  the  frictional 
connection  between  arm  40  and  plate-like 
member  47,  at  approximately  the  same  rate 
of  movement  and  at  least  at  as  great  a  speed 
as  that  at  which  it  is  advanced  by  the  record 

45  groove.  The  further  movement  of  the  tone- 
arm  inwardly  permits  a  further  swing  of 
the  lever  56,  whereby  the  finger  62  is  with- 
drawn from  engagement  with  the  cam  sur- 
face 38.     Arm  35  with  its  extension  37  is 

50  thereby  permitted  to  drop,  and  arm  41  is  cor- 
respondingly lowered  until  the  edge  of  slot 
45  rests  on  the  shoulder  46'  of  pin  46. 
The  lug  39  will  not,  however,  fall  into  the 
path  of  the  projecting  portion  20,  as  the  arm 

55  35  is  over- weighted  by  the  connecting  mem- 
ber 34,  whereby  the  gravity  member  31  nor- 
mally swings  about  the  rod  26  to  maintain 
the  iug  39  elevated.  As  the  tone-arm  con- 
tinues to  swing  inwardly  anns  40  and  41 

•  60  move  therewith,  the  edge  of  the  diagonal 
slot  45  is  held  against  the  reduced  extension 
of  the  pin  46  projecting  therethrough,  and 
the  arm  41  is  supported  on  the  shoulder  46'. 
The  arm  41  and  the  lever  27  with  its  pin  46 

6  5  now  move  as  a  unit,  until  the  tone-arm  ceases 


to  advance  for  any  reason,  as  when  it  has 
reached  the  end  of  the  record  groove.  Arm 
41  then  also  ceases  further  movement,  and 
the  brake  element,  being  still  in  contact  with 
and  rotated  by  the  turn-table,  continues  to  70 
drive  the  threaded  member  25,  whereby  the 
lever  27  is  further  advanced  and  shoulder 
46'  is  withdrawn  from  under  the  edge  of  the 
slot  45.  Thereupon  arm  41  falls  through 
gravity,  its  finger  44  engaging  the  finger  30  75 
and  raising  the  tooth  28  out  of  contact  with 
the  threaded  member  25,  and  its  lug  43 
pressing  down  upon  the  extension  37  and 
overcoming  the  weight  of  the  mernber  31, 
whereb}^  the  lug  39  is  forced  down  into  the  80 
path  of  the  projecting  portion  20  of  the 
rotary  stop  member  19,  stopping  further  ro- 
tation of  this  member.  Thereupon  the  ro- 
tary brake  element  immediately  produces  a 
retarding  and  braking  action  upon  the  turn-  85 
table,  the  frictional  connection  between  the 
brake  element  and  the  stop  member  19  per- 
mitting a  slight  slipping  between  the  brake 
element  and  the  stop  member,  until  the  turn- 
table, and  thereby  the  motor,  is  brought  to  a  90 
stop,  the  provision  of  this  frictional  connec- 
tion preventing  injurious  jars. 

It  will  be  apparent  that  a  material  varia- 
tion in  the  speed  of  advance  of  the  tone-arm, 
such  as  a  material  decrease  in  its  speed  of  Sa 
advance,  will  similarly  decrease  the  speed  of 
advance  of  the  arm  41,  whereby  pin  46  with 
its  shoulder  46'  will  be  advanced  out  from 
under  the  edge  of  the  slot  45  to  cause  the 
actuation  of  the  brake  element  as  above  de-  lOO 
scribed.  It  will  also  be  apparent  from  the 
aboA^e  detailed  description  that  a  stop  mecha- 
nism has  been  provided  which  is  controlled 
by  the  movement  of  the  tone-arm  without 
the  necessity  of  prior  manual  manipulation  105 
of  adjustable  parts,  and  which  operates  im- 
mediately upon  the  cessation  of  movement  of 
the  tone-arm  to  effect  the  stopping  of  the 
machine. 

While  the  preferred  embodiment  has  been  no 
described  with  considerable  particularity,  it 
is  to  be  expressly  understood  that  such  em- 
bodiment is  for  purposes  of  illustration  only, 
that  the  invention  is  susceptible  of  a  variety 
of  mechanical  expressions,  some  of  which  115 
will    readily    suggest    themselves   to    those 
skilled  in  the  art,  and  that  such  embodiment 
is  not  intended  as  a  limitation  of  the  scope 
of  the  invention,  reference  being  had  to  the 
appended  claims  as  a  definition  of  the  scope  120 
thereof. 

What  we  claim  is: 

1.  In  combination,  a  rotating  member  and 
a  traveling  member,  a  rotating  brake  ele- 
ment, a  stop  for  said  brake  element,  means  128 
to  hold  said  brake  stop  inoperative,  and 
means  controlled  by  said  brake  element  to 
actuate  said  stop  when  movement  of  the 
traveling  member  has  ceased. 

2.  In  combination,  a  rotating  member  and  13  0 
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a  traveling  member,  a  rotary  brake  element 
rotated  by  said  rotating  member,  and  means 
to  maintain  said  brake  element  inoperative, 
said  means  being  controllable  by  said  brake 
5  element  to  stop  said  brake  element. 

3.  In  combination,  a  rotating  member  and 
a  traveling  member,  a  rotary  brake  element, 
a  stop  for  said  element,  and  means  con- 
trollable by  said  brake  element  for  actuat- 

10  ing  said  stop  wlien  said  traveling  member 
has  ceased  to  move. 

■i.  In  combination,  a  rotating  member  and 
a  traveling  member,  a  brake  element  ar- 
I'anged  to  be  rotated  by  said  rotating  mem- 

15  ber,  and  means  to  stop  the  rotation  of  said 
brake  element  Avhen  the  traveling  member 
has  ceased  to  move,  said  means  being  con- 
ti'ollable  by  said  brake  element. 

5.  In  combination,  a  rotating  member  and 

20  fv  traveling  member,  a  brake  element  ar- 
ranged to  be  rotated  b)^  said  rotating  mem- 
ber, a  stop  for  said  brake  element,  means  to 
actnate  said  stop,  and  means  to  hold  said 
stop-actuating   means   in   inoperative   posi- 

25  tion,  said  means  being  controllable  by  said 
brake  element  to  operate  said  stop-actuat- 
ing nieans  when  the  traveling  member  has 
ceased  to  travel. 

G.  In  combination,  a  rotating  member  and 

30  a  traveling  member,  a  brake  element  ar- 
ranged to  be  rotated  by  said  rotating  mem- 
ber, and  means  acting  when  the  traveling 
member  ceases  to  move  to  stop  the  rotation 
of  said  brake  element. 

35  7.  In  combination,  a  rotating  member  and 
a  traveling  member,  a  brake  element,  and 
means  cooperating  with  said  brake  element 
and  acting  when  the  traveling  member  stops 
to  render  operative  said  brake  element. 

40  8.  In  combination,  a  rotating  member  and 
a  traveling  member,  a  brake  element  ar- 
ranged to  be  rotated  by  said  rotating  mem- 
ber, a  stop  for  said  brake  element,  means 
controllable  by  said  traveling  member,  and 

45  means  controllable  by  said  brake  element  to 
maintain  said  stop  inoperative  during  the 
moveihent  of  said  traveling  monber,  said 
means  controllable  by  said  brake  element 
serving  to  actuate  said  stop  when  the  move- 

60  ment  of  said  traveling  member  has  ceased. 
D.  In  combination,  a  rotating  member  and 
a   traveling  member,   a   brake   element   ar- 
ranged to  be  rotated  by  said  rotating  mem- 
ber, a  stop  for  said  brake  element,  means  to 

55  actuate  said  stop,  and  means  to  hold  said 
actuating  means  inoperative  during  the 
movement  of  said  traveling  member,  said 
holding  means  being  controllable  relatively 
to  said  actuating  means  by  said  brake  ele- 

60  ment  when  said  traveling  member  has  ceased 
to  move. 

10.  In  combination,  a  rotating  member  and 
a  traveling  liiember,  a  brake  element  ar- 
ranged to  be  rotated  by  said  rotating  mem- 

65  ber,  a  stop  for  said  element,  means  to  actu- 


ate said  stop,  and  a  trip  for  said  actuating 
means,  said  trip  being  controllable  by  said 
brake  element  after  said  traveling  member 
has  ceased  to  travel,  to  trip  said  stop-actu- 
ating means.  ^q 

11.  In  com_bination,  a  rotating  member  and 
a  traveling-  member,  a  brake  element  rotata- 
ble  b}^  said  rotating  member,  means  for 
maintaining  said  brake  element  normally 
inoperative,  and  means  for  applying  the  75 
brake  upon  the  cessation  of  movement  of  the 
traveling  member. 

12.  In  combination,  a  rotating  member  and 
a  traveling  member,  a  brake  element  rotat- 
able  by  said  rotating  member,  means  to  stop  30 
the  rotation  of  said  brake  element,  means  to 
hold  said  stopping  means  normally  inopera- 
tive, and  means  actuating  said  brake  element 
upon  the  cessation  of  movement  of  the 
traveling  member.  gg 

13.  In  a  brake  mechanism,  the  combina- 
tion with  two  independently  moving  mem- 
bers, of  a  brake  member  which  is  mounted 
to  be  moved  b}^  one  of  said  moving  members, 
and  means  rendered  operative  by  the  stop-  90 
ping  of  one  of  said  moving  members  to  ren- 
der said  brake  member  operative  to  stop  the 
other  moving  member. 

14.  In  a  brake  mechanism,  the  combina- 
tion of  a  rotating  member  and  a  traveling  95 
member,   a  brake  element   arranged   to   be 
moved  by  said  rotating  member,  and  means 

to  stop  the  movement  of  said  brake  element 
when  the  traveling  member  has  ceased  to 
move.  100 

15.  In  a  brake  mechanism,  the  combina- 
tion of  a  rotating  member  and  a  traveling 
member,  a  brake  element  arranged  to  be 
moved  by  said  rotating  member,  and  means 

to  stop  the  movement  of  said  brake  element  105 
when  the  traveling  member  has  ceased  to 
move,  said  means  being  controllable  by  said 
brake  element. 

16.  In  a  brake  mechanism,  the  combina- 
tion of  a  rotating  member  and  a  traveling  no 
member,  a  rotary  brake  element  normally 

in  engagement  Avith  said  rotating  member, 
and  means  to  prevent  rotation  of  said  brake 
element  u^Don  the  cessation  of  movement  of 
said  traveling  member.  115 

17.  In  a  brake  mechanism,  the  combina- 
tion of  two  independently  moving  members, 
and  rotary  means  rendered  inoperative  by 
the  stopping  of  one  of  said  moving  members 

to  stop  the  other  moving  member.  120 

18.  In  a  brake  mechanism,  the  combina- 
tion of  two  independently  moving  members, 
of  a  brake  member  which  is  mounted  to  en- 
gage and  move  with  one  of  said  moving 
members,  and  means  rendered  operative  by  125 
the  stopping  of  one  of  said  moving  mem- 
bers to  immobilize  said  brake  member  to 
stop  the  other  moving  member. 

19.  In  a  brake  mechanism,  the  combina- 
tion of  a  rotating  member  and  a  traveling  130 
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member,  a  brake  device,  and  means  control- 
lable by  said  brake  device  for  rendering  said 
brake  device  operative. 

20.  In   combination,   a  rotating  member 
g  and  a  traA^eling  member,  an  element  moving 

vpith.  said  traveling  member,  a  pivoted  lever 
associated  with  said  element,  a  screv7  im- 
parting movement  thereto,  and  a  stop 
mechanism,  said  element  and  pivoted  lever 
20  moving  relatively  to  actuate  said  stop 
mechanism. 

21.  In  combination,  a  rotating  member 
and  a  traveling  member,  an  element  moving 
with    said    traveling    m.eraber,    a    pivoted 

25  member  associated  with  said  element,  a 
screw  imparting  movement  thereto,  and  a 
stop  mechanism,  said  element  and  pivoted 
member  moving  relatively  to  stop  said  ro- 
tating member. 

20  22.  In  combination,  a  rotating  member 
and  a  traveling  member,  an  element  moving 
with  said  traveling  member,  a  pivoted  mem- 
ber associated  with  said  element,  means  im- 
parting movement  to  said  pivoted  member, 

25  and  a  stop  mechanism,  said  element  and 
pivoted  member  moving  relatively  to  stop 
said  rotating  member. 

23.  The  combination,  with  a  rotating  ele- 
ment and  a  traveling  element,  of  a  brake  de- 

30  vice  adapted  to  contact  with  one  of  said  ele- 
ments, a  stop  for  said  device,  and  means  for 
actuating  said  stop  to  immobilize  said  brake 
device  when  one  of  said  elements  has  ceased 
to  move. 

35  2-1.  The  combination,  with- a  rotating  ele- 
inent  and  a  traveling  element,  of  a  brake 
device  adapted  to  contact  with  said  rotating 
element,  a  stop  for  said  device,  and  means 
for  actuating  said  stop  to  immobilize  said 

40  brake  device  when  one  of  said  elements  has 
ceased  to  move. 

25.  In  a  device  of  the  character  described, 
the  combination  of  a  rotating  element,  a 
traveling  element,  a  brake  device  adapted  to 

45  contact  with  said  rotating  element,  a  stop 
for  said  device,  and  means  for  actuating  said 
stop  to  immobilize  said  brake  device  when 
said  traveling  element  has  ceased  to  travel. 

26.  The  combination  with  two  independ- 
50  ently  moving  members,  of  a  stop  member 

which  is  moimted  to  be  moved  by  one  of  said 
moving  members,  and  means  rendered  oper- 
ative by  the  stopping  of  one  of  said  moving 
members  to  render  said  stop  member  imme- 
55  diately  operative  to  stop  the  other  moving 
member. 

27.  The  combination  with  a  rotating 
member  and  a  traveling  member,  of  an  arm 
movable  with  said  traveling  member,  a  rev- 

60  olnble  element  associated  with  said  arm  and 
engaging  said  rotating  member,  and  means 
rendered  operative  by  the  stopping  of  said 
traveling  member  to  cause  said  revoluble 
element  to  stop  said  rotating  member. 

G5       28.  The    combination    with 


a    rotating 


member  and  a  traveling  member,  of  a  pivot- 
ally  mounted  arm  movable  with  said  travel- 
ing member,  a  revoluble  element  associated 
with  said  arm  and  engaging  said  rotating 
member,  and  means  rendered  operative  by  yg 
the  stopping  of  said  traveling  member  to 
cause  said  revoluble  .  element  to  stop  said 
rotating  member. 

29.  In  combination,  a  rotating  member 
and  a  traveling  member,  a  revoluble  ele-  75 
ment  movable  with  said  traveling  member, 
and  means  rendered  operative  to  stop  said 
rotating  member  upon  the  stopping  of  said 
revoluble  element. 

30.  The  combination  with  a  rotating  mem-  go 
ber  and  a  traveling  member  propelled  there- 
by, of  stopping  mechanism  for  the  rotating 
member  continuously  controlled  and  main- 
tained inoperative  by  the  traveling  member 
while  in  motion  and  automatically  becoming  s5 
immediately  operative  upon  the  stopping  of 
the  traveling  member. 

31.  The  combination  with  a  rotating  mem- 
ber and  a  traveling  member  propelled  there- 
by, of  normally  inoperative  stopping  mecha-  90 
nism  for  the  rotating  member  comprising 
two  associated  elements  movable  by  the  said 
rotating  and  traveling  members  respectively, 
the  said  mechanism  automatically  becoming 
immediately  operative  upon  the  stopping  95 
of  the  element  movable  with  the  traveling 
member. 

32.  The  combination  with  a  rotating  mem- 
ber and  a  traveling  member  propelled  there- 
by, of  stopping  mechanism  for  the  rotating  100 
member  comprising  two  elements  normally 
moving  in  continuous  engagement  with  each 
other  and  separately  actuated  by  the  said 
rotating  and  traveling  members  respectively. 

33.  The  combination  with  a  rotating  mem-  lOo 
ber  and  a  traveling  member  propelled  there- 
by, of  stopping  mechanism  for  the  rotating 
member  comprising  an  element  movable 
thereby  and  an  element  movable  with  the 
traveling  member  and  Avhile  so  moving  con-  110 
tinuously  engaging  the  first  said  element  to 
maintain  the  stopping  mechanism  inoper- 
ative. 

34.  The  combination  with  a  rotating  mem- 
ber and  a  traveling  member  propelled  there-  115 
by,  of  stop  mechanism  for  the  rotating  mem- 
ber comprising  two  elements  normally  mov- 
ing in  continuous  engagement  with  each 
other,  one  actuated  by  the  said  rotating 
member  and  the  ether  actuated  by  the  trav-  120 
eling  member  through  a  yieldable  con- 
nection. 

35.  The  combination  with  a  rotating  mem- 
ber and  a  traveling  member  propelled  there- 
by, of  a  stop  device  and  controlling  means  12  5  1 
therefor  comprising  two  movable  elements 

one  of  which  is  adapted  to  cause  the  stop 
device  to  operate  and  the  other  of  which  nor- 
mally engages  the  first  to  render  the  stop 
device  inoperative,  an  actuating  connection  130  il 
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between  the  traveling  member  and  the  first 
said  element,  and  an  actuating  connection 
between  the  rotating  member  and  the  second 
said  element. 
5  36.  The  combination  with  a  motor,  a 
motor- driven  rotating  member  and  a  travel- 
ing member  normally  propelled  by  the  ro- 
tating member,  of  a  motor-actuated  stop  de- 
vice and  motor-actuated  controlling  means 

10  for  the  stop  device  serving  to  automatically 
stop  the  rotating  member  upon  the  stopping 
of  the. traveling  member  and  to  permit  the 
starting  of  the  rotating  member  upon  move- 
ment of  the  traveling  member  to  a  position 

15  adjacent  the  periphery  of  the  rotating 
member. 

37.  The  combination  with  a  rotating  mem- 
ber and  a  traveling  member  propelled  there- 
by, of  stopping  mechanism  for  the  rotating 

20  member  continuously  controlled  and  main- 
tained inoperative  b}'^  the  traveling  member 
while  moving  at  normal  speed  and  auto- 
matically becoming  immediately  operative 
upon  a  predetermined  variation  of  the  speed 

25  of  the  traveling  member  from  the  said  nor- 
mal speed. 

38.  The  combination  with  a  rotating  mem- 
ber and  a  traveling  member  propelled  there- 
by, of  normally  inoperative  stopping  mecha- 

30  nism  for  the  rotating  member  comprising 
two  associated  elements  movable  by  the  said 
rotating  and  traveling  members  respectively, 
the  said  mechanism  automatically  becoming 
immediately  operative  upon  a  predeterminecl 

35  variation  of  the  speed  of  the  element  mov- 
able with  the  traveling  member. 

39.  In  combination  with  a  rotating  mem- 
ber and  a  traveling  member  propelled  there- 
by, of  a  brake  for  the  rotating  member,  and 

40  means  whereby  the  brake  becomes  operative 
upon  a  predetermined  variation  in  speed  of 
one  of  said  members. 

40.  In  combination  with  a  rotating  mem- 
ber and  a  traveling  member  propelled  there- 

45  by,  of  a  brake  for  the  rotating  member,  and 
means  whereby  the  brake  becomes  operative, 
upon  a  predetermined  decrease  in  speed  of 
one  of  said  members. 

41.  In  combination  with  a  rotating  mem- 
50  ber  and  a  traveling  member  propelled  there- 
by, of  a  brake  for  the  rotating  member,  and 
means  whereby  the  brake  becomes  operative 
upon  the  stopping  of  one  of  said  members. 

42.  In  combination  with  a  rotating  mem- 
55  ber  and  a  traveling  member  propelled  there- 

bv.  of  a  brake  for  the  rotating  member,  and 
means  whereby  the  brake  becomes  operative 
upon  a  predetermined  variation  in  speed  of 
said  traveling  member. 

60  43.  In  combination  with  a  rotating  mem- 
ber and  a  traveling  member  propelled  there- 
by, of  a  brake  for  t\\e  rotating  member,  and 
means  whereby  the  brake  becomes  operative 
upon  a  predetermined  decrease  in  speed  of 

65  said  traveling  member. 


44.  In  combination  with  a  rotating  mem- 
ber and  a  traveling  m.ember  propelled  there- 
by, of  a  brake  for  the  rotating  member,  and 
means  whereby  the  brake  becomes  operative 
upon  the  stopping  of  said  traveling  member,  yg 

46.  In  combination  Avith  a  rotating  mem- 
ber and  a  traveling  member  propelled  there- 
by, of  a  stop  mechanism  for  the  rotating 
member,  and  means  whereby  said  stop  mech- 
anism becomes  immediately  operative  upon  75 
a  j^redetermined  variation  in  speed  of  one  of 
said  members. 

46.  In  combination  with  a  rotating  mem- 
ber and  a  traveling  member  propelled  there- 
by, of  a  stop  mechanism  for  the  rotating  go 
member,  and  means  whereby  said  stop  mech- 
anism becomes  immediately  operative  upon 

a  predetermined  decrease  in  speed  of  one  of 
said  members. 

47.  In  combination  with  a  rotating  mem-  s5 
ber  and  a  traveling  member  propelled  there- 
by, of  a  stop  mechanism,  for  the  rotating 
member,  and  means  whereby  said  stop  mech- 
anism becomes  immediately  operative  upon 
the  stopping  of  one  of  said  members.  90 

48.  In  combination  with  a  rotating  mem- 
ber and  a  traveling  member  propelled  there- 
by, of  a  stop  mechanism  for  the  rotating 
member,  and  means  whereby  said  stop  mech- 
anism becomes  immediately  opei'ative  upon  95 
a  predetermined  variation  in  speed  of  said 
traveling  member. 

49.  In  combination  with  a  rotating  mem- 
ber and  a  traveling  member  propelled  there- 
by, of  a  stop  mechanism  for  the  rotating  100 
member,  and  means  Avhereby  said  stop  mech- 
anism becomes  immediately  operative  upon 

a  predetermined  decrease  in  speed  of  said 
traveling  member. 

50.  In  combination  with  a  rotating  mem-  105 
ber  and  a  traveling  member  propelled  there- 
by, of  a  stop  mechanism  for  the  rotating 
member,  and  means  whereby  said  stop  mech- 
anism becomes  immediately  operative  upon 
the  stopping  of  said  traveling  member.  110 

51.  In  combination  with  a  rotating  sound- 
record  member  and  a  sound-reproducing 
member  cooperating  therewith,  of  a  brake 
for  the  sound-record  member,  and  means 
whereby  the  brake  becomes  operative  upon  115 
a  predetermined  variation  in  speed  of  one 

of  said  members. 

52.  In  combination  with  a  rotating  sound- 
record   member    and    a    sound-reproducing 
member  cooperating  therewith,  of  a  brake  120 
for  the   sound-record   member,   and   means 
vrhereby  the  brake  becomes  operative  iipon 

a  predetermined  decrease  in  speed  of  one  of 
said  members. 

53.  In  combination  with  a  rotating  sound-  125 
record  member  and  a  sound-reproducing 
member  cooperating  therewith,  of  a  brake 
for  the  soimd-record  member,  and  means 
whereby  the  brake  becomes  operative  upon 
the  stopping  of  one  of  said  members.  130 
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64.  In  combination  with  a  rotating  sound- 
record  member  and  a  sound-reproducing 
member  cooperating  therewith,  of  a  brake 
for  the  sound-record  member,  and  means 

6  whereby  the  brake  becomes  operative  upon 
a  predetermined  variation  in  speed  of  said 
reproducing  member. 

65.  In  combination  with  a  rotating  sound- 
record   member    and    a   sound-reproducing 

10  member  cooperating  therewith,  of  a  brake 
for  the  sound-record  member,  and  means 
whereby  the  brake  becomes  operative  upon 
a  predetermined  decrease  in  speed  of  said 
reproducing  member. 

15  66.  In  combination  with  a  rotating  sound- 
record  member  and  a  sound-reproducing 
member  cooperating  therewith,  of  a  bralfe 
for  the  sound-record  member,  and  means 
whereby  the  brake  becomes  operative  upon 

20  the  stopping  of  said  reproducing  member. 
67.  In  combination  with  a  rotating  sound- 
record   member   and   a   sound-reproducing 
member  cooperating  thereAvith,   of  a   stop 
mechanism  for  the  sound-record  member, 

25  and  means  whereby  the  stop  mechanism  be- 
comes immediately  operative  upon  a  prede- 
termined variation  in  speed  of  one  of  said 
members. 

58.  In  combination  with  a  rotating  sound- 
30  record   member   and   a   sound-reproducing 

member  cooperating  therewith,  of  a  stop 
mechanism  for  the  sound-record  member, 
and  means  whereby  the  stop  mechanism  be- 
comes immediately  operative  upon  a  prede- 
35  termined  decrease  in  speed  of  one  of  said 
members. 

59.  In  combination  with  a  rotating  sound- 
record  member  and  a  sound-reproducing 
member   cooperating  therewith,   of   a   stop 

40  mechanism  for  the  sound-record  member, 
and  means  whereby  the  stop  mechanism  be- 
comes immediatelj'^  operative  upon  the  stop- 
ping of  one  of  said  members. 

60.  In  combination  with  a  rotating  sound- 
45  record   member   and    a    sound-reproducing 

member  cooperating  therewith,  of  a  stop 
mechanism  for  the  sound-record  member, 
and  means  whereby  the  stop  mechanism  be- 
comes immediately  operative  upon  a  prede- 
50  termined  variation  in  speed  of  said  repro- 
ducing member. 

61.  In  combination  Avith  a  rotating  sound- 
record  member  and  a  sound-reproducing 
member   cooperating  therewith,   of   a   stop 

55  mechanism  for  the  sound-record  member, 
and  means  whereby  the  stop  mechanism  be- 
comes immediately  operative  upon  a  prede- 
termined decrease  in  speed  of  said  repro- 
ducing member. 

60  62.  In  combination  with  a  rotating  sound- 
record  member  and  a  sound-reproducing 
member  cooperating  therewith,  of  a  stop 
mechanism  for  the  sound-record  member, 
and  means  whereby  the  stop  mechanism  be- 


comes immediately  operative  upon  the  stop- 
ping of  said  reproducing  memljer. 

63.  The  combination  with  a  rotating  mem- 
ber and  a  traveling  member  normally  pro- 
pelled thereby,  of  stop  mechanism  serving 
automatically  to  stop  the  rotating  member 
upon  the  stopping  of  the  traveling  member 
and  to  permit  the  starting  of  the  rotating 
member  upon  movement  of  the  traveling 
member  to  a  position  adjacent  the  periphery 
of  the  rotating  member. 

64.  The  combination  with  a  rotating 
record  member  and  a  sound-reproducing 
member  cooperating  therewith,  of  stop 
mechanism  serving  automatically  to  stop 
the  record  member  upon  the  stopping  of 
the  reproducing  member  and  to  permit  the 
starting  of  the  record  member  upon  move- 
ment of  the  reproducing  member  to  a  posi- 
tion adjacent  the  periphery  of  the  record 
member. 

65.  The  combination  of  a  rotary  member 
and  a  traveling  member  normally  propelled 
thereby,  of  a  stop  device  and  means  con- 
trolled by  said  traveling  element  automati- 
cally rendering  said  stop  device  operative 
upon  the  stopping  of  said  traveling  member 
and  automatically  rendering  said  stop  de- 
vice inoperative  upon  movement  of  said 
traveling  member  to  a  position  adjacent  the 
periphery  of  the  record  member. 

66.  The  combination  of  a  rotary  record 
support  and  a  tone-arm  cooperating  there- 
with, of  a  stop  device  and  means  moved  by 
said  tone-arm  automatically  rendering  said 
stop  device  operative  upon  the  stopping  of 
said  tone-arm  and  automatically  rendering 
said  stop  device  inoperative  upon  the  move- 
ment of  said  tone-arm  to  a  position  adja- 
cent the  periphery  of  said  record  support. 

67.  In  combination  with  a  motor  and  a 
traveling  member  propelled  thereby,  of  a 
stop  device,  and  means  moved  by  said  mo- 
tor and  member  respectively  and  differen- 
tially movable  to  render  operative  said  stop 
device  upon  a  predetermined  variation  in 
the  speed  of  said  member. 

68.  In  combination  with  a  motor  and  a 
traveling  member  propelled  thereby,  of  a 
stop  device,  and  means  moved  by  said  mo- 
tor and  member  respectively  and  differen- 
tially movable  to  render  operative  said  stop 
device  upon  the  speed  of  said  member  de- 
creasing below  a  predetermined  limit. 

69.  In  combination  with  a  motor  and  a 
traveling  member  propelled  thereby,  of  a 
stop  device,  and  means  moved  by  said  mo- 
tor and  member  respectively  and  differen- 
tially movable  to  render  operatiA^e  said  stop 
deA'ice  upon  the  stopping  of  said  member. 

70.  The  combination  with  a  rotating  mem- 
ber and  a  traveling  member  propelled  there- 
by, of  a  stop  device  and  controlling  means 
therefor  comprising  two  normally  engaging 
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movable  elements,  and  driving  connections 
between  said  elements  and  said  members  re- 
spectively, one  of  said  connections  compris- 
ing frictionally-engaging  parts. 
5  71.  The  combination  with  a  rotating  mem- 
ber and  a  traveling  member  propelled  there- 
by, of  a  stop  device  and  controlling  means 
therefor  comprising  two  normally  engaging 
movable  elements,  and  driving  connections 
10  between  said  elements  and  said  members  re- 
spectively, the  connection  between  said  trav- 
eling member  and  its  driven  element  com- 
prising frictionally-engaging  members. 

72.  In  combination  with  a  motor  and  a 
15  traveling  member  normally  propelled  there- 
by, of  a  stop  device  and  controlling  means 
therefor  comprising  a  device  driven  by  said 
motor  and  a  device  moved  by  said  traveling 
element  in  engagement  with  said  first  motor- 

20  driven  device,  said  controlling  means  auto- 
matically rendering  said  stop  device  oper- 
ative upon  the  stopping  of  said  traveling 
element. 

73.  In  combination  with  a  motor  and  a 
25  traveling  member  normally  propelled  there- 
by, of  a  stop  device  and  controlling  means 
therefor  comprising  a  threaded  member 
driven  by  said  motor,  and  coacting  means 
moved  by  said  traveling  member. 

30  74.  In  a  brake  mechanism,  the  combina- 
tion of  two  independently  moving  members, 
and  brake  means  rendered  operative  by  a 
predetermined  variation  in  spfeed  of  one  of 
said  moving  members. 


75.  In  a  brake  mechanism,  the  combina-  35 
tion  of  two  independently  moving  members, 
and  brake  means  rendered  operative  by  a 
predetermined  decrease  in  speed  of  one  of 
said  moving  members. 

76.  In  a  brake  mechanism,  the  combina-  40 
tion  of  two  independently  moving  members, 
and  brake  means  rendered  operative  by  the 
stopping  of  one  of  said  moving  members. 

77.  In  a  brake  mechanism,  the  combina- 
tion of  two  independently  moving  members,  45 
and  brake  means  rendered  operative  by  a 
predetermined  variation  in  speed  of  one  of 
said  moving  members  to  stop  the  other  mov- 
ing member. 

78.  In  a  brake  mechanism,  the  combina-  50 
tion  fo  two  independently  moving  members, 
and  brake  means  rendered  operative  by  a 
predetermined  decrease  in  speed  of  one  of 
said  moving  members  to  stop  the  other  mov- 
ing member.  55 

79.  In  a  brake  mechanism,  the  combina- 
tion of  two  independently  moving  members, 
and  brake  means  rendered  operative  by  the 
stopping  of  one  of  said  moving  members  to 
stop  the  other  moving  member.  60 

In  testimony  whereof  we  aflSx  our  signa- 
tures in  the  presence  of  two  witnesses. 

GUADALUPE  BUELNA. 
AETHUK  E.  BUESON. 

Witnesses : 

Joseph  H.  Btjkson, 
John  P.  Haese. 


Copies  of  tills  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents. 

Washington,  D.  C." 
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Specification  of  Letters  Patent.  Patented  Apr.  3,  1917. 

Application  filed  December  6, 19^5.     Serial  No.  65,282. 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  John  C.  Mercer,  a 
citizen  of  the  United  States  of  America,  re- 
siding at  Pittsburgh,  in  the  county  of  AUe- 
5  gheny  and  State  of  Pennsylvania,  have  in- 
vented new  and  usefid  Improvements  in 
Sound-Reproducing  Styli,  of  which  the  fol- 
lowing is  a  full,  clear,  and  exact  descrip- 
tion, reference  being  had  to  the  accompany- 

10  ing  drawing,  forming  part  of  this  specifica- 
tion. 

This  invention  is  a  new  and  improved 
needle  or  stylus  by  means  of  which  sounds 
are  reproduced  from  the  record  of  a  phono- 

15  graph  or  similar  sound  reproducing  ma- 
chine. It  has  been  customary  to  make  this 
needle  from  steel  and  from  fiber  or  similar 
substances,  and  it  is  a  well  known  fact  that 
the  use  of  a  steel  needle  is  not  only  injurious 

20  to  the  delicate  records  but  it  produces  harsh 
metallic  tones  and  is  unable  to  effectively 
transmit  the  lesser  and  more  delicately  sus- 
tained tones,  while  the  fiber  needle  or  the 
like,  results  in  such  softness  of  tone  as  to 

25  make  it  unsuitable  for  genei-al  use.    Further- 
more, the  fiber  needle  is  objectionable  on  ac- 
count of  the  ready  wear  or  breaking  down  of 
its  operative  point. 
The  object  of  my  invention  is  to  provide 

30  a  needle  which  shall  not  be  injurious  to  the 
record,  which  shall  reproduce  at  a  moderate 
tone  and  which  is  therefore  comprehensive 
of  a  large  number  or  range  of  records,  which 
shall  have  the  maximum  wearing  qualities, 

35  and  which  can  be  made  at  a  very  low  cost. 
To  the  above  end,  I  make  a  needle  of  bone 
which  is  preferably  treated,  as  hereinafter 
set  forth,  for  the  purpose  of  building  up  the 
qualities  aforesaid. 

■*0  I  will  now  describe  my  invention  so  that 
others  skilled  in  the  art  to  which  it  apper- 
tains may  understand  and  construct  the 
same,  it  being  apparent  that  so  far  as  the 
shape  of  the  needle  is  concerned,  changes 

^^  may  be  made  without  departing  from  the  in- 
vention as  herein  claimed. 

Figure  1  is  an  enlarged  elevational  view 
of  a  rej)roducing  head  or  sound  transmit- 
ting box  of  a  phonograph,  having  applied 

^0  thereto  a  needle  embodying  my  invention, 
and  Figs.  2,  3  and  4  indicate  in  elevation 
groups  of  needles  constructed  in  accordance 
with  my  invention  and  all  to  be  hereinafter 
more  fully  described. 

^^  To  prepare  the  bone  for  the  formation  of 
the  needle  I  preferably  first  subject  it  to  a 


thorough  steaming  or  boiling  to  remove  a 
greater  part  of  the  nitrogenous  or  organic 
matter.  I  next  apply  heat  to  the  bone  suffi- 
ciently to  refine  its  texture  through  contrac-  60 
tion  and  elongation  of  the  canals  and  cavi- 
ties thereof.  Removal  of  the  greater  por- 
tion of  the  nitrogenous  constituent  and  re- 
finement of  the  bone  results  in  a  character  of 
material  of  great  density  of  structure  but  65 
which  is  not  too  brittle  and  which  effectively 
resists  at  its  operative  point  destruction  due 
to  vibratory  impact  on  the  face  of  the  rec- 
ord and  other  wear.  If  desired,  the  bone 
before  being  made  up  into  the  needle,  or  the  70 
needle,  may  be  given  an  additional  harden- 
ing treatment  by  subjecting  it  to  the  action 
of  tannic  acid.  This  effects  a  desirous  sur- 
face or  superficial  hardening. 

Although  not  limited  to  any  particular  75 
shape,  I  find  that  I  obtain  striking  results 
in  the  use  of  a  needle  of  either  of  the  shapes 
illustrated  in  Figs.  2,  3  and  4.     It  will  of 
course  be  understood  that  the  needle  is  pro- 
vided with  a  shank  or  body  portion  2  by  80 
means  of  which  it  is  held  in  the  vise  3  of 
the  reproducing  head  4.    In  Fig.  2  the  opera- 
tive point  of  the  needle  is  shown  as  formed 
by  cutting  away  on  an  angle  the  flat  face 
6  so  as  to  form  a  plane  6  which  ijitersects  the  85 
plane  of  the  opposite  flat  face  ^^  at  an  angle, 
producing  an  edge  7  in  the  plane  of  the  side 
5".    With  the  needle  placed  in  the  holder  or 
vise  3  of  the  sound  reproducing  head,  this 
edge  7  lies  disposed  towai'd  the  face  of  the  90 
record. 

In  Fig.  3  the  edge  7  is  formed  by  uni- 
formly beveling  the  face  5. 

In  Fig.  4  is  shown  a  needle  similar  in 
shape  to  that  of  Fig.  2.  However,  the  edge  96 
of  the  needle  is  cut  away  as  at  9  to  form  a 
point  and  the  face  5=^  is  cut  way  opposite  the 
edge  9  in  a  plane  intersecting  the  plane  of 
the  face  5*,  to  form  the  operative  edge  7. 

It  will  of  course  be  understood  that  I  do  100 
not  limit  myself  to  any  particular  shape,  and 
it  will  also  be  apparent  that  modifications 
may  be  made  in  the  method  of  treating  the 
bone  preparatory  to  forming  the  needle. 

Having  thus  described  my  invention,  what  105 
I  claim  and  desire  to  secure  by  Letters  Pat- 
ent is: 

1.  A  sound  reproducing  stylus  of  bone 
free  from  a  part  of  its  organic  constituent 
and  li^ving  its  operative  point  hardened.         110 

2.  A  sound  reproducing  stylus  formed  of 
bone  free  from  a  part  of  its  organic  con- 
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stituent  and  having  an  operative  point  of 
a  density  caused  by  structural  shrinkage  and 
by  hardening. 

3.  The  method  of  making  a  sound  repro- 
ducing stylus  from  bone,  which  consists  in 
dissolving  the  organic  constituent  of  the 
bone,  drying  the  bone  to  produce  structural 


shrinkage,  cutting  the  stylus  from  the  bone 
and  then  hardening  the  operative  point  of 
the  stylus. 

In  testimony  whereof  I  have  hereunto  set 
my  hand. 

JOHN  C.  MERCER. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washlngrton,  D.  C." 
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To  all  whom  it  may  concern : 

Be  it  known  that  I,  Edward  H.  Amet,  a 
citizen  of  the  United  States,  and  a  resident 
of  Redondo  Beach,  in  the  county  of  Los  An- 
5  geles,  State  of  California,  have  invented  a 
new  and  useful  Apparatus  for  Producing 
Companion  Auditory  and  Visual  Eecords 
for  Simultaneous  Reproduction,  of  which 
the  following  is  a  specification. 

10  Attention  is  directed  to  my  co-pending  ap- 
plication filed  Dec.  22,  1912,  Serial  No. 
738,809,  out  of  which  application  this  appli- 
cation has  been  divided. 

An  object  of  this  invention  is  to  provide 

15  means  whereby  companion  photographic 
and  sound  records  may  be  so  made  that  the 
reproduction  of  desired  scenes  with  their 
accompanying  sounds  may  be  effected  in  a 
satisfactory  manner. 

20  In  order  to  effect  such  satisfactory  repro- 
duction it  is  necessary  that  the  sound  and 
picture  records  shall  be  produced  in  unison, 
and  that  the  sound  record  shall  be  kept  free 
from  markings  produced  otherwise  than  at- 

25  mospherically. 

The  synchronous  production  of  compan- 
ion motion  picture  and  sound  records  for 
the  reproduction  of  motion  pictures  with 
sound  accompaniment  has  long  been  sought, 

30  but  in.  making  such  reproductions  available 
to  the  public  certain  difficulties  are  encoun- 
tered, some  of  the  causes  of  which  I  will  now 
point  out,  viz : 

The  sound  collecting  means  must  be  suffi- 

35  ciently  close  to  the  motion  picture  subject  to 
collect  the  sound  accompanying  the  action. 
The  motion  picture  machine  and  sound  re- 
cording machine  should  be  directly  coupled 
to  secure  absolute  synchronism  in  the  sim- 

40  plest  way,  but  the  motion  picture  machine 
produces  mechanical  sounds  which  are  apt 
to  be  made  a  part  of  the  sound  record  and 
which  would  be  objectionable  in  a  repro- 
duction of  sounds  to   accompany  the   pic- 

45  ture,  and  the  direct  coupling  has  heretofore 
proven  unsatisfactory. 

An  object  of  this  invention  is  to  produce 
an  apparatus  in  which  the  two  record-mak- 
ing machines  are  directly  coupled  and  which 

50  will  effectively  avoid  all  the  difficulties  in- 
volved and  will  enable  the  operator  with  per- 
fect ease  and  freedom  to  secure  synchronous 
companion  records  vrhich  can  be  successfully 
employed   for   reproducing  without   extra- 


neous   mechanical   noises,    the    action    and  55 
sound  of  the  motion  picture  subject. 

The   motion   picture   machine   should   be 
movably  mounted  so  as  to  bring  the  motion 
picture  subject  within  the  range  of  the  cam- 
era.    Such  camera  movement  should  be  in-  60 
dependent  of  the  placement  of  tlie  sound  col- 
lecting means.    The  motion  picture  machine 
and  the  sound  recording  machine  must  op- 
erate witli  exact  synchronism.     Means  for 
maintaining  synchronism  between  the  mo-  65 
tion  picture  machine  and  the  soimd  record- 
ing machine,  when  such  machines  are  i^laced 
at  any  considerable  distance  apart,  are  neces- 
sarily extensive  or  intricate  and  require  more 
or  less  personal  attention  for  keeping  the  70 
connecting  apparatus,  of  electrical  or  other 
character,  true.     The   motion   picture   ma- 
chine and  the  sound  recording  machine  must 
be  close  together  in  order  to  mechanically 
connect  the  two  machines  for  synchronous  75 
operation.    This  I  do  by  mounting  the  mo- 
tion picture  machine  on  a  base  having  a  hol- 
low frame  extension  at  its  side  and  the  sound 
recording  machine  on  a  base  suspended  in 
said  hollow   frame  alongside   of  the  other  80 
base  and  by  making  the  picture  machine  base 
sufficiently  movable  to  secure  the  required 
range  for  the  camera,  directly  coupling  the 
two  machines  together  in  alinement  for  syn- 
chronous action,  providing  means  to  effect  85 
said  coupling  and  also  providing  non-vibra- 
tion-transmitting mounting  means  for  sup- 
porting the  sound  record  machine  on  the  sus- 
pended base;   and  actuating  the  sound  re- 
cording machine  telephonically  by  means  of  90 
a  sound  collector  in  a  telephonic  circuit. 

I  regard  this  invention  as  pioneer  in  that 
I  directly  connect  the  driven  shaft  of  a  mo- 
tion picture  machine  with  the  drive  shaft  of 
a  phonographic  machine  by  means  of  a  non-  95 
vibration-transmitting  coupling  interposed 
between  the  ends  of  said  shafts  and  provide 
a  non-vibration-transmitting  mounting  in- 
terposed between  the  bodies  of  said  machines 
to  prevent  the  transmission  to  the  recording  100 
stylus  of  mechanical  vibration  foreign  to  the 
desired  phonographic  record. 

The  invention  possesses  other  advanta- 
geous features  which,  with  the  foregoing,  will 
be  set  forth  at  length  in  the  following  de-  105 
scription,  where  I  shall  outline  in  full  that 
form  of  invention  selected  for  illustration  in 
the   drawings   accompanying   and   forming 
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part  of  the  present  specification.  The  nov- 
elty of  the  invention  will  be  included  in  the 
claims  succeeding  said  description.  From 
this  it  will  be  apparent  that  I  do  not  restrict 
5  myself  to  the  showing  made  by  said  draw- 
ings and  description,  as  I  may  adopt  many 
variations  within  the  scope  of  my  invention 
as  expressed  in  said  claims. 
To  insure  definite  uniformity  in  the  speed 

10  of  the  respective  machines,  the  most  prac- 
tical method  is  to  mount  thte  phonograph 
record  mandrel  on  an  integral  extension  of 
the  drive  shaft  of  the  motion  picture  camera. 
The  essential  disadvantage  of  this  is  the  con- 

15  ductivity  of  the  shaft,  for  vibratory  sounds 
emanating  from  the  camera  and  conducted 
to  and  absorbed  by  the  phonograph  record. 
After  long  and  tedious  experimenting,  the 
novel  shaft  coupling  herein  disclosed,  pref- 

20  erably  consisting  of  a  drumlike  structure 
having  the  contiguous  shaft  ends  attached  to 
the  leather  heads  of  the  drum,  was  evolved 
and  found  to  perfectly  isolate  the  phono- 
graphic record  from  all  extraneous  vibra- 

25  tions  conducted  by  the  camera  shaft. 
In  the  drawings: 

Figure  1  is  a  view  partly  diagrammatic 
and  partly  in  side  elevation  of  apparatus 
constructed  in  accordance  with  this  inven- 

30  tion. 

Fig.  2  is  an  end  elevation  of  the  non-vi- 
bration-transmitting shaft  coupling  inter- 
posed between  the  shafts  of  the  motion  pic- 
ture machine  and  the  sound  recording  ma- 

35  chine. 

Fig.  3  is  a  cross  section  of  the  same  taken 
on  the  line  III— III,  Fig.  2. 

Fig.  4  is  an  end  elevation  of  the  non- vibra- 
tion-transmitting mounting  for  the   sound 

40  recording  machine  partially  in  cross  section 
to  disclose  the  placing  of  the  interposed 
balls. 

The  art  of  producing  "talking  pictures" 
calls  for  a  Avorking  combination  between  the 

45  record  making  motion  picture  machine  or 
camera  and  the  sound  recording  machine. 
Vibration  and  noise  is  characteristic  of  the 
picture  machine,  while  absolute  silence  in 
the  mechanism  of  the  sound  recording  ma- 

50  chine  is  essential. 

Near  synchronism  of  the  phonographic 
record  accompanying  a  contemporaneous 
motion  picture  is  not  sufficient;  the}^  must 
be  in  absolute  unison,  and  this  is  possible 

55  only  when  they  are  so  made  and  so  repro- 
duced. 

In  detail  the  construction  consists  of  the 
usual  motion  picture  tripod  1,  and  of  the 
portable  outfit  for  making  records,  or  any 

60  suitable  table  or  foundation  in  the  fixed  or 
reproducing  outfit.  The  base  consists  of  a 
platform  2  to  receive  the  camera  3,  and  has 
the  side  extensions  4  forming  a  hollow  frame 
in  which  the  sound  recording  machine  5  is 

<-5  hung.    This  base  is  revoluble  in  a  horizontal 


plane  around  the  vertical  pivotal  pin  6,  fixed 
to  the  tripod  head  7.  The  sound  recording 
machine  rests  upon  the  support  8  which  is 
mounted  on  non  -  vibration  -  transmitting 
means  formed  by  hollow,  spherical  rubber  nn 
balls  9.     _  ■ 

The  action  of  the  hollow  spherical  balls  9 
is  peculiar,  said  balls  being  non-vibration- 
transmitting  and  having  walls  of  even  thick- 
ness. A  solid  ball  will  not  accomplish  the  75 
purpose  of  a  hollow  ball.  A  solid  ball  will 
polarize  a  vibration  propagated  on  the  sub- 
base  side  and  communicate  it  (to  a  certain 
extent  deadened)  to  the  sound  recording  ma- 
chine support  8;  whereas  a  hollow  ball  un-  go 
der  the  same  circumstances  will  conduct  the 
vibration  circumferentially  and  lose  it  at  the 
equator  by  lateral  distortion,  or  some  other 
undefinable  physical  effect.  Since  a  sphere 
is  the  only  body  in  which  all  points  on  its  35 
surface  are  at  an  equal  distance  from  the 
center  of  the  body,  a  point  on  the  surface  of 
a  spherical  body  will  resist  the  same  pressure 
to  the  same  degree  as  any  other  point  on  said 
surface.  This  applies  also  to  the  hollow  90 
spheres  in  which  the  walls  are  of  even  thick- 
ness. Thus,  the  balls  serve  the  purpose  of 
resisting  in  all  directions  the  pressure  that 
may  be  exerted  upon  them  by  jar  or  other- 
wise, so  that  the  sound  recording  machine  95 
support  8  is  thereby  always  held  in  a  com- 
paratively unchanging  position  within  the 
frame. 

The  purr  of  the  gears  and  the  click  of 
the  intermittent  feed  of  the  picture  machine,   100 
communicated  to  the  driven  shaft  37  and  to 
the  base  2,  and  the  extensions  4,  are  inter- 
cepted and  eliminated  by  the  shaft  coupling 
s  and  by  the  cushioning  balls  9  on  the  sub- 
base  10,  which,  hung  in  the  extension  frame   105 
4  by  the  brackets  or  hangers  11  and  thereby 
insulated  from  the  vibrations  of  the  base, 
therefore  cooperates  with  the  balls  to  pre- 
vent sound  vibrations  from  the  camera  from 
reaching    the     sound     recording    machine   no 
through  said  base.     The  frame  is  steadied 
hj  the  strap  12  extending  from  the  top  of  the 
catmera  at  13  to  the  frau_ie  at  14. 

The  sound-collector  x  may  be  an  ordinary 
phonograph  horn  and  the  same  is  connected   115 
to    electrical   transmitting  means   operated 
thereby  and  comprising  a  telephone  trans- 
mitter circuit  includnig  the  telephone  trans- 
matter  «/  the  primary  circuit,  includnig  the 
telephone  transmitter  wires  5,  c,  battery  d,   120 
switch  e,  the  primary  winding,  not  shewn, 
of  the  induction  coil  /,  the  secondary  wind- 
ing, not  shown,  of  said  induction  coil  /,  and 
the  secondary  circuit  wires  g,  h  on  the  tele- 
phone receiver  i;  the  same  being  operatably   125 
connected  with  the  sound  recording  means 
y,  7c,  of  the  sound  recording  machine  5. 

The  extension  sleeve  couplings  15  and  16 
are  respectively^  fixed  to  the  ends  of  the  drive 
shaft  of  the  camera  and  the  intermediate  130 
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shaft  17.  These  sleeves  ai-e  provided  with 
the  flanges  18  and  19,  that  are  fixed  to  the 
heads  20  and  21,  that  are  joined  together 
by  being  fixed  (preferably  by  adhesion)  to 
5  the  annular  wooden  or  fiber  ring  22.  This 
drnmlike  structure  is  vented  through  the 
hole  23  to  relieve  any  concussion  due  to  end 
thrust  from  either  of  the  joined  shafts,  or 
the  heads  may  be  open  in  spider  like  con- 

10  struction.  The  heads  20  and  21  are  prefer- 
ably of  oil-impregnated  flexible  leather,  or 
sheet  rubber  having  sufficient  tensile 
strength  to  transmit  the  power  necessary  for 
rotation    without    buckling    or    distortion. 

15  Having  no  sound  conducting  properties,  the 
heads  21  and  20  isolate  the  respective  ma- 
chine shafts,  and  intercept  any  sound  vi- 
brations that  might  otherwise  be  transmitted 
from  the  motion  picture  drive  shaft.     The 

20  flexibility  of  this  novel  coupling  also  com- 
pensates for  any  disalinement  of  the  joined 
shafts  and  acts  as  a  "universal  joint." 

The  extension  arm  24  is  attached  to  the 
side  of  the  sound  recording  machine  at  25. 

25  The  pillar  bearings  2C  attached  to  this  arm 
act  as  mountings  for  the  shaft  17.  This 
shaft  is  fixed  in  axial  alinement  with  the 
mandrel  shaft  extension  27  of  the  phono- 
graph,   journaled    in   the   out    bearing   28 

30  moimted  on  the  arm  24. 

The  magnetic  clutch  comprises  the  mag- 
nets 29 — ^29  fixed  upon  the  core  bar  30,  that 
is  fixed  upon  the  end  of  the  shaft  17,  and  the 
armature  disk  31,  that  is  slidably  splined 

35  on  the  end  of  the  extension  shaft  27.  It 
is  the  function  of  this  clutch  to  instantly 
and  positively  set,  to  start  the  phonograph 
mandrel  rotating  at  full  speed  when  the 
clutch  circuit  is  closed,  as  hereinafter  de- 

40  scribed.  The  shaft  17  rotates  constantly 
Vi'ith  the  camera  shaft.  The  relatively  heavy 
fly  wheel  32  fixed  upon  the  shaft  17  has 
more  than  sufficient  stored  momentum  at 
all   times  to   overconie  the   inertia  of  the 

45  sound  recording  machine  mechanism,  to  in- 
stantly start  the  same  at  full  speed  when 
the  magnetic  clutch  locks. 

The  magnet  clutch  is  operated  by  closing 
the  switch  33  caxising  the  current  to  pass 

50  from  the  battery  34,  through  the  brush  con- 
tact 35  bearing  against  a  commutator  36, 
to  which  one  end  of  the  windings  of  the 
magnet  coils  is  attached;  the  opposite  end 
of  the  said  windings  is  grounded  on   the 

55  shaft  17  through  which  the  current  flows 
back  through  the  switch  33  to  the  battery, 
completing  the  circuit.  The  armature  31 
is  slidable  on  the  squared  end  of  the  shaft 
27  and  is  instantly  engaged  by  the  attrac- 

60  tion  of  the  magnets  29  to  start  the  shaft 
27  at  full  speed  when  the  clutch  is  set. 

By  the  interposition  of  the  coupling  in 
the  shaft,  and  the  vibration  absorbing  means 
between  the  base,  the  sound  recording  ma- 

65  chine  is  completely  isolated  from  any  sounds 


or  vibratory  effects  emanating  from  the  i)ic- 
ture  machine  and  liable  to  be  absorbed  by 
the  phonographic  record. 

The  phonographic  record  may  be  made 
telephonically  whereby  the  receiving  horn  >jq 
X  may  be  located  at  a  distance  from  the 
machine,  sufficient  to  fail  to  record  the  op- 
erating noises  of  the  motion  picture  ma- 
chine. 

Having    thus    described    this    invention,  yg 
what  I  claim  and  desire  to  secure  by  Let- 
ters Patent  is: 

1.  In  combination  with  a  motion  picture 
machine  having  a  driven  shaft,  a  sound 
recording  machine  having  its  drive  shaft  gg 
attached  to  and  in  alinement  Avith  said 
driven  shaft;  a  non- vibration-transmitting 
mounting  for  the  sound  recording  machine, 
said  mounting  consisting  of  hollow,  spheri- 
cal balls;  and  a  non- vibration-transmitting  35 
coupling  between  the  ends  of  said  shafts. 

2.  In  combination  with  a  base,  a  motion 
picture  machine  thereon  having  a  driven 
shaft;  a  sound  recording  machine  on  said 
base  having  its  drive  shaft  attached  to  and  90 
in  alinement  with  said  driven  shaft ;  a  non- 
vibration-transmitting  coupling  between  the 
ends  of  said  shafts;  and  a  non- vibration- 
transmitting  mounting  between  said  base 
and  said  sound  recording  machine,  said  95 
mounting  consisting  of  hollow,  spherical 
balls. 

3.  In  combination  with  a  base,  a  motion 
picture  machine  thereon  having  a  driven 
shaft;  a  sound  recording  machine  on  said  100 
base  having  its  drive  shaft  attached  to  and 

in  alinement  with  said  driven  shaft;  a 
non-vibration-transmitting  coupling  and  a 
clutch  between  the  ends  of  said  shafts ;  and 
a  non-vibration-transmitting  and  equally  in  105 
all  directions  pressure-resisting  mounting 
between  said  base  and  said  soxmd  record- 
ing machine. 

4.  An  apparatus  for  producing  compan- 
ion   motion    pictures    and    sound    records,  no 
comprising  a  base  ha^diig  integral  there- 
with  a  hollow  frame   at  one  end;  means 
between  the  hollow   frame   and  the  other 
end  of  the  base  for  pivotally  mounting  said 
base;   a  motion  picture  machine  mounted  115 
upon  said  base  between  said  pivotal  means 
and  said  last-named  end;  a  non-vibration- 
transmitting  mounting  suspended  from  said 
base  within  said  hollow  frame,  said  mount- 
ing  consisting  of  hollow,   spherical  balls;  126 
a  sound  recording  machine  moimted  on  said 
mounting;    said    machines   being   provided 
with  shafts  virtually  in  alinement  with  each 
other;     and     a     non-vibration-transmitting 
means  connecting  said  shafts  for  rotating  125 
them  simultaneously. 

5.  In  an  apparatus  for  producing  motion 
pictures  and  soimd  records,  comprising  a 
motion  picture  machine  and  a  sound  record- 
ing machine  having  telephonic  means  for  re-  130 
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ceiving  and  transmitting  sounds  to  the  rec- 
ord thereof;  said  machines  being  provided 
with  shafts  virtually  in  alinement  with  each 


pended  therefrom ;  said  suspending  base  be- 
ing pivotally  mounted;  said  suspended  base  20 
having  non  -  vibration  -  transmitting  means 


other;    a    non- vibration-transmitting    cou-     for  supporting  said  sound  recording  ma- 


pling  between  the  ends  of  said  shafts  for 
driving  said  recording  machine  in  synchro- 
nism with  the  motion  picture  machine ;  said 
machines  being  mounted  on  bases;  one  of 
said  bases  being  suspended  over  the  other; 

16  a  non- vibration-transmitting  mounting  be- 
tween one  of  said  machines  and  one  of  said 
bases,  said  mounting  consisting  of  hollow, 
spherical  balls;  and  a  pivotal  support  for 
the  suspending  base. 

15  6.  An  apparatus  for  controlling  the  di- 
rection of  movement  for  a  combined  motion 
picture  and  sound  recording  machine  con- 
sisting of  a  suspending  base  and  a  base  sus- 
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chine  thereon,  said  moimting  consisting  of 
hollow,  spherical  balls,  said  machines  being 
arranged  in  substantially  horizontal  aline- 
ment with  each  other;  and  a  non- vibration- 
transmitting  coupling  between  said  ma- 
chines. 

In  testimony  whereof,  I  have  hereunto  set 
my  hand  at  San  Francisco,  "California,  this  30 
12th  day  of  April,  1913. 

EDWARD  H.  AMET. 

In  presence  of — - 
Baldwin  Vale, 
J.  B.  Gardner. 
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To  all  whom  it  may  conceti/i,: 

Be  it  known  that  I,  Edward  H.  Amet,  a 
citizen  of  the  United  States,  residing  at 
Redondo  Beach,  in  the  county  of  Los  An- 
5  geles  and  State  of  California,  have  invented 
a  new  and  useful  JSIeans  for  Reproducing 
Vibrations,  of  which  the  following  is  a 
specification. 

The  invention  includes  a  novel  telephone 

10  transmitter  and  receiver  adapted  for  use  in 
a  system  in  which  these  form  parts  of  an 
electric  circuit  whereby  sound  waves  and 
the  like  may  be  electrically  transformed, 
transmitted  and  reproduced  or  recorded  or 

15  both,  with  practical  integrity. 

I  also  employ  the  method  and  system  in 
the  transmission  and  reproduction  of  writ- 
ing capable  of  mechanically  actuating  the 
mechanism  for  operating  an  ordinary  talk- 

20  ing  machine  sound  transmitter. 

Said  system  is  capable  of  being  used  in 
various  ways  and  for  various  purposes  and 
is  adapted  for  use  with  talking  machine  re- 
producers and  recorders  and  also  for  use 

25  independently  of  such  reproducers  and  re- 
corders. 

The  invention  is  adapted  for  use  in  tele- 
phone systems  and  in  wireless  telephony, 
owing    to    the   practicability    of    operating 

30  many  variable  resistances  synchronously. 

The    invention    includes    a    sound    wave 

transformer  which  I  term  a  pulsator  because 

the   sound   Avaves   that   actuate   it   produce 

pulsations,  each  part  of  which  corresponds 

35  directly  and  exactly  to  the  energy  of  that 
part  of  the  sound  wave  which  produces  it. 

The  possibility  of  actuating  a  number  of 
variable  resistances  in  synchronism  and  of 
making  practicable  numerous  electrical  com- 

40  binations  of  electrical  resistances  for  various 
purposes,  makes  the  pulsator  a  valuable  fac- 
tor in  the  wireless  art  for  the  transmission 
of  articulate  speech  and  reproduction  of 
written  messages  and  of  sketches  or  other 

45  desired  subjects.  I  am  using  it  now  to  trans- 
mit oral  and  written  messages  and  to  send 
any  depressed  picture  or  design  which  may 
be  produced  by  a  stylus  pencil  or  pen :  the 
system  including  a  telephone  or  other  cir- 

50  cuit,  and  employing  two  or  more  talking 
machines  having  synchronous  revolving  cyl- 
inders. 

Objects  of  the  invention  are: — 

To  provide  for  a  telephone  system,  means 

5  5  whereby  sound  waves  or  the  like  may  be 
perfectly  transformed,  transmitted  and  re- 


produced, or  recorded  by  a  sound  reproduc- 
ing or  recording  device,  as  a  talking  ma- 
chine ; 

To  provide  a  sensitive  sound  wave  receiv-  60 
ing  pulsator  which  will  impart  to  one  or 
more  microphone  variable  resistances,  sound 
waves  in  true  proportion  to  the  energy  of 
the  sound  waves  actuating  the  pulsator ; 

To    provide    means    whereby    sound    im-   65 
pulses  may  be  accurately  transmitted  and 
reproduced  electrically ; 

To  provide  a  sound  wave  actuated  pul- 
sator which  is  absolutely  true  in  its  synchro- 
nism with  the  sound  waves  actuating  it  and  70 
which  will  impart  to  a  variable  electrical 
resistance,  as  a  microphone,  pulsations  rep- 
resenting in  direct  ratio  and  true  propor- 
tion, the  energy  of  the  soiind  waves  re- 
ceived; 75 

To  provide  a  pulsator  which  will  actuate 
a  multiple  of  variable  resistance  units  adapt- 
ing it  for  controlling  heavy  battery  currents 
or  for  energizing  a  single  circuit  from  each 
electrical  resistance  element  or  allowing  of  80 
series  or  multiple  connection  of  the  variable 
resistance  element  for  use  in  wireless  teleph- 
ony or  loud  talking  announcing  system.s, 
or  in  recording  systems;  and 

To  provide  means  whereby  a  microphone  85 
variable  resistance  may  be  made  to  produce 
electrical  impulses  in  true  proportion  and 
in  time  with  the  actuating  vibrations. 

The  invention  is  applicable  in  a  system 
comprising  a  transmitter  and  a  reproducing  90 
receiver  each  in  themselves  novel  in  con- 
struction, that  will  reproduce  sounds  ac- 
tuating it,  said  reproduction  being  natural 
in  quality. 

It  is  also  applicable  in  a  system  of  electri-  95 
cal  transmission  which  may  be  employed  for 
the  purpose  of  transmitting  sound  impulses 
or  the  like  to  be  recorded  upon  talking  ma- 
chine record  devices ;  the  same  to  accompan}^ 
a  motion  picture.  "     100 

By  this  invention  I  provide  means  for  ac- 
tuating a  plurality  of  variable  resistances 
as  a  unit  to  either  send  the  impulses  from 
the  respective  resistances  to  individual  re- 
ceiving stations,  or  to  couple  the  resistances  105 
in  series  or  multiple  for  use  in  wireless 
telephony  or  in  other  arts  where  it  is  de- 
sirable to  set  up  strong  electrical  impulses 
from  sound  wave  impulses. 

The   invention   involves   means   whereby  110 
sound  wave  impulses  maybe  electrically  trans- 
mitted and  reproduced  free  from  mechanical 
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noises  such  as  those  produced  by  over-vi- 
bration of  the  transmitting  diaphragm  and 
the  receiving  diaphragm,  by  reason  of  their 
not  being  deadbeat  or  in  positive  synchro- 
5  nism  with  the  actuating  sound  wave  im- 
pulses electrically  transmitted  and  repro- 
duced. 

After  years  of  experimenting  in  the  repro- 
duction of  sounds  by  electrical  transmitting 

10  and  reproducing  means  I  have  discovered 
that  the  recording  and  reproducing  of  sound 
waves  and  like  vibrations,  may  be  effected 
with  perfect  integrity  by  applying  the  vi- 
brations to  energize  an  electrical  circuit  by 

15  alternate  stress  and  reflexive  action,  and  ap- 
plying the  energy  of  said  circuit  to  produce 
in  the  reproducing  and  recording  means, 
direct  and  reflexive  actions  corresponding 
with  the  stress  and  reflexive  actions,  respec- 

20  tively,  of  the  initial  vibrations,  and  I  have 
discovered  that  a  pulsator  or  sound  wave  re- 
ceiving chamber  constructed  of  a  rubber  tube 
partially  flattened  having  two  w^alls  or  por- 
tions free  to  vibrate,  said  walls  or  portions 

25  preferably  being  opposed  to  each  other,  the 
whole  forming  a  receiver  chamber  for  sound 
wave  impulses,  will  so  transform  the  energy 
that  said  impulses  will  cause  the  opposing 
Avails  of  the  device  to  pulsate  or  vibrate  in 

30  absolute  s3mchronism  and  proportion  with 
the  sound  wave  vibrations,  aind  that  variable 
electrical  resistances  actuated  by  said  walls 
through  the  medium  of  tuning  fork  collec- 
tors compressing  said  walls,  will  produce  va- 

35  riations  in  an  electrical  circuit  correspond- 
ing in  proportion  to  the  pulsations  of  the 
pulsator  Avails.  I  have  discovered  that  a 
pulsator  formed  of  rubber  confined  between 
the  prongs  of  a  clamping  device  of  tuning 

■*0  fork  character  made  dead-beat  by  direct  con- 
tact with  the  rubber  pulsator  and  connected 
with  a  A^ariable  electrical  resistance  will  im- 
part to  such  resistance,  in  their  purity,  the 
true  Adbrations  for  electrical  transmission. 

■*^  The  opposing  Avails  or  Aibrating  members 
of  the  pulsator  I  haA^e  thus  invented  are  non- 
resonant,  free  from  tin-tinnabular  vibration, 
and  by  collecting  the  vibrations  from  oppo- 
site sides  of  the  tuning  fork  construction, 

^0  the  vibrations  are  carried  forward  in  their 
purity,  free  from  molecular  tone  and  echo 
vibrations.  The  variable  electrical  resist- 
ances employed  in  combination  Avith  the  pul- 
sator, the  whole  forming  an  electrical  trans- 

^^  mitter;  are  carried  by  the  vibrating  Avails, 
are  overhung  therefrom  and  have  no  solid 
back  means  of  adjustment;  in  lieu  of  the 
former  solid  back  adjustment  they  haA^e  an 
added  AA'eight  which  allows  the  full  free  A'i- 

®^  bration  of  the  pulsator  walls  and  allows  the 
true  value  of  the  pulsations  to  be  impressed 
upon  the  variable  resistance  medium  em- 
ployed. 

I  find  that  an  electrical  transmitter  con- 

®^  structed  as  above  and  further  described  in 


the  drawings  and  the  detail  description  here- 
in, Avill  from  a  fixed  position  receive  and 
transmit  a  whisper  or  a  shout — the  Avhisper 
and  the  shout  being  electrically  transmitted 
and  reproduced  each  perfectly  and  in  the  in-  79 
stance  of  the  shout  as  Avell  as  the  whisper, 
there  is  not  the  slightest  tendency  to  break, 
blur  or  rattle. 

I  haA^e  discoA^ered  that  for  successfully  re- 
cording electrically  transmitted  sounds  upon  75 
talking  machine  devices,  success  of  record- 
ing the  sounds  depends  upon  having  the  re- 
produced sound  waves  received  and  recorded 
Avhile  maintaining  through  all  the  several 
steps  the  direction  of  movement  of  the  orig-  80 
inal  soimd  Avave  recorded.  For  this  pur- 
pose I  have  constructed  a  telephone  receiA^er 
having  its  sound  wave  outlet  opening  from 
the  air  chamber  situated  on  the  side  of  the 
diaphragm  receiAdng  the  magnetic  impulse.  85 
In  this  manner  the  impact  of  the  sound  AvaA'-e 
to  be  transmitted  is  maintained  as  to  original 
direction;  all  pressures  producing  pressures 
and  vice  A^ersa. 

While  this  telephone  system  was  designed  90 
to  be  used  in  connection  Avith  talking  pic- 
tures for  the  recording  of  sounds  simulta- 
neously with  the  photographing  of  a  subject 
and  for  the  reproduction  of  the  sound  with 
the  reproduction  of  the  motion  picture  sub-  95 
ject,  and  for  duplicating  sound  records,  I  do 
not  wish  to  limit  my  invention  to  this  use  of 
the  neAv  method  of  the  new  system,  or  the 
several  elements  Avhich  are  novel  and  new  to 
the  art.  100 

The  construction  of  the  electrical  trans- 
mitter herein  described  makes  it  possible  to 
actuate  a  multiple  of  A^ariable  electrical  re- 
sistances attached  to  the  pulsator  and  each  is 
practically  equally  actuated.  A  variety  of  105 
changes  in  the  connections  of  the  resistances 
may  be  made  to  adapt  the  transmitter  for 
use  in  the  art  of  Avireless  telephony  and  in 
connection  Avith  announcing  telephone  sys- 
tems where  large  volumes  of  sound  clearly  110 
reproduced  are  required  at  one  or  more  sta- 
tions. 

The  complete  electrical  apparatus  con- 
structed as  shoAvn  and  described  in  the  ac- 
companying drawings  and  the  subjoined  11?) 
specification  Avill  transmit  speech,  music  or 
other  sounds  without  tendency  to  overheat 
and  will  accurately  reproduce  and  record  the 
same. 

The  apparatus  being  adapted  to  handle  120 
large  amounts  of  current  may  be  used  to 
great  advantage  in  long  distance  telephone 
service,  and  may  be  used  for  recording  tele- 
phone messages  so  that  they  may  be  articu- 
lately reprocTuced.  125 

It  is  well  known  that  sounds  produced  by 
telephones,  phonographs  and  the  like,  lack 
something  in  timbre  or  tone  color  and  it  is 
an  object  of  this  invention  to  supply  such 
lack.  '  ISO 
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It  is  also  well  known  that  there  are  limi- 
tations to  the  volumes  of  sound  that  can  be 
produced  from  or  through  the  agency  of  the 
diaphragms  of  sound  reproducers  such  as 
6  telephones,  dictagraphs,  dictaphones,  phono- 
graphs and  the  like.  An  object  of  this  in- 
vention is  to  lessen  or  eliminate  such  limita- 
tions. 

The  invention  will  be  understood  by  refer- 
10  ence  to  the  accompanying  drawings. 

Figure  1  is  a  view  mainly  diagrammatic 
and  partly  sectional  illustrating  a  recording 
and  reproducing  telephone  system  such  as 
may  be  constructed  tlirough  the  carrying  out 
15  of  this  invention.  The  apparatus  is  shown 
as  being  constructed  and  adjusted  for  trans- 
mitting and  simultaneously  reproducing  and 
recording  sounds  from  a  sound  record. 

Fig.  2  is  a  side  view  of  a  pulsator  con- 
20  structed  in  accordance  with  this  invention 
and  provided  with  four  microphone  variable 
resistances. 

Fig.  3  is  a  sectional  elevation  viewed  from 
irregular  line  a?*,  Fig.  2;  one  of  the  resist- 
25  ances  being  shown  intact. 

Fig.  4  is  a  section  indicated  on  line  a?*, 

Fig.  5  is  a  side  elevation  of  a  spring  clip 
for  mounting  the  variable  resistances  on  the 
30  pulsator. 

Fig.  6  is  a  view  of  the  pulsator  having 

separated  resonant  members  and  arranged  as 

a  transmitter  for  ordinary  telephone  use. 

The  variable  resistances  are   connected  in 

35  series.    The  housing  is  partlj^^  in  section. 

Fig.  7  is  a  view  of  the  receiver  partly  in 
vertical  section  on  line  x'',  Fig.  8. 

Fig.  8  is  a  plan  of  the  soimd  chamber  of 
the  telejohone  receiver  shown  in  Fig.  7. 
*^  Fig.  9  is  a  fragmental  view  of  part  of  a 
sound  transmitting  system,  comprising  a 
pulsator  formed  of  non-resonant  India  rub- 
ber tube  compressed  at  intervals  into  flat- 
tened chambers  by  means  of  opposing  mem- 
*5  bers  forming  vibration  collectors  for  the 
variable  electrical  resistances. 

Fig.  10  is  an  elevation  partly  in  section  on 
line  x^°,  Fig.  9. 

Fig.  11  is  a  view  of  another  form  of  pulsa- 
^^  tor  for  actuating  multiple  microphone  re- 
sistances, not  shown;  the  same  being  omit- 
ted fi'om  their  seats. 

Fig.  12  is  a  diagram  of  a  circuit  having 
microphone  resistances  connected  in  multiple. 

Fig.  13  is  a  diagram  showing  the  micro- 
phone resistances  connected  in  series. 

Fig.  14  is  a  diagram  showing  the  micro- 
phone resistances  connected  in  multiple 
series. 

Fig.  15  is  a  diagram  showing  a  pluralitj^ 
of  microphones  talring  battery  from  a  com- 
mon source  for  individual  circuits. 

In  Fig.  1  a  designates  a  telephone  trans- 
mitter, and  h  a  telephone  receiver  connected 
therewith  and  also  with  an  amplifying  horn 


c.  d  indicates  a  second  telephone  receiver 
and  e  a  second  telephone  transmitter.  The 
receiver  d  is  shown  connected  with  a  phono- 
graph recorder  /.  The  telephone  transmitter 
a  is  shown  provided  with  a  mouth  piece  g  io 
and  a  detachable  tube  h  is  shown  in  said 
mouth  piece  to  transmit  sound  vibrations 
from  a  phonograph  reproducer  i  operated  by 
a  phonograph  record  j.  The  transmitter  e 
is  shown  jDrovided  with  a  large  collecting  75 
horn  k. 

The  phonograph  recorder  /  is  shown  oper- 
ating upon  a  record  blank  m. 

The  telephone  receiver  h'  is  also  in  a  cir- 
cuit with  the  transmitter  a.  80 

The  parts  above  named  are  arbitrarily  ar- 
ranged in  the  system  shown  for  the  purpose 
of  illustration. 

The  transmitter  a  is  shown  connected  with 
the  various  receiving   appliances   5,   &',   d,  85 
through  appropriately  ai-ranged   telephone 
circuits,  each  including  a  sound  collector  or 
pulsator  p. 

The  pulsator  is  constructed  as  a  chamber 
having  an  inlet  1  and  two  vibrating  walls  2,  90 
3,  that  are  opposed  to  each  other  and  are 
preferablj'  flattened  throughout  a  consider- 
able area.  The  edges  of  these  walls  may  be 
connected  integrall}^  as  at  4  on  two  or  more 
sides  and  in  practice  there  is  formed  inside  95 
the  pulsator  a  thin  widened  cavity  5  filled 
with  air  and  open  in  one  direction  as  at  1  to 
receive  the  sound  waves  to  be  translated  or 
transformed. 

Preferably  the  outer  end  of  the  inlet  1  is  10^' 
circular  in  cross-section  and  its  walls  merge 
gradually  into  the  flattened  walls  2,  3. 

The  pulsator  may  be  molded  of  India  rub- 
ber or  formed  by  flattening  a  piece  of  India 
rubber  tubing,  one  end  being  left  open  to  -^° 
foi'm  the  inlet,  and  the  flattened  part  being 
closed  opposite  said  inlet.  Such  closing- 
forms  an  end  wall  6  and  may  be  effected  by 
compressing  the  flattened  walls  together  at 
a  distance  from  the  inlet  and  cementing  or  '^-^ 
otherwise  fastening  them  together. 

It  is  understood  that  a  good  degree  of  suc- 
cess can  be  secured  by  extending  the  tube  a 
considerable  distance  beyond  the  flattened 
portions  of  the  tube,  there  being  thus  formed  -'^'^ 
an  air  column  or  body  that  acts  as  a  resist- 
ance sufficiently  great  to  give  lateral  direc- 
tion to  pulsations  imparted  through  the  inlet 
to  the  body  of  air  in  the  flattened  or  widened 
chamber. 

The  pulsator  walls  are  mutually  opposed 
to  each  other  hj  reason  of  being  subject  to 
simultaneous  actuation  in  opposite  directions 
by  the  same  pressure,  such  as  that  set  up  by 
a  sound  v/ave. 

One  form  of  the  transmitter  will  be  un- 
derstood by  reference  to  Figs.  1,  2,  3,  4  and 
5,  in  which  clamp  means  in  the  form  of 
a  clip  or  clamping  member,  comprising  op-     „ 
posing  resonant  members  or  limbs  7  con- 
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nected  by  a  bend  8  is  engaged  with  the  flat- 
tened non-resonant  side  walls  2,  3.  On  any 
or  all  of  these  limbs  may  be  secured  the 
variable  electrical  resistances  9,  one  or 
5  more  to  each  limb.  The  resonant  members 
may  be  separate  plates  fastened  to  the  side 
walls. 

Said  resistances  may  be  ordinary  electrical 
telephone    transmitter    resistances    or    any 

IQ  other  form  of  variable  electrical  resistance, 
or  the  equivalent  therefor,  the  same  being 
connected  with  a  source  of  current  as  the 
battery  10  in  the  usual  manner  by  the  leads 
11,  12,  and  with  the  primary  winding  13 

15  of  an  induction  coil  of  a  telephone  trans- 
mitting circuit. 

The  air  body  contained  in  the  chamber  5 
having  non-resonant  oppositely  arranged  vi- 
brating walls  2,  3  and  which  forms  part  of 

20  this  invention  acts  through  said  walls  and  the 
resonanat  members  7  the  variable  resistance 
9,  the  battery  circuit  1  and  the  primary  wind- 
ing 13,  energizing  the  secondary  winding  li 
in  the  secondary  circuit,  including  the  leads 

25  15,  16,  one  of  which  has  a  condenser  17  and 
the  other  a  switch  18 ;  and  being  connected  to 
energize  the  magnets  n  of  a  receiver  as  b, 
h\  or  d,  either  of  which  may  be  connected 
with  suitable  means  as  an  amplifying  horn 

30  c,  c',  or  with  a  recording  device  /  for  ap- 
plying the  transmitted  impulse  to  the  de- 
sired purpose;  as  for  announcing  through 
the  horn  c  or  for  recording  through  the 
combining  connections  19,  20  and  the  de- 

35  vice  /. 

When  the  single  pole  switch  18  in  lead 
16  is  open,  as  shown  in  Fig.  1  and  the  com- 
bining connections  19,  20,  are  connected  by 
the  double  pole  switch  21  with  the  conduc- 

40  tors  22,  23,  which  form  a  portion  of  the 
telephone  circuit  including  the  receiver  d, 
the  transmitter  a  is  connected  to  operate  the 
receiver  h  and  the  receiver  d  simultaneously. 
By  operating  switch  21  to  open  the  connec- 

45  tions  19,  20,  and  closing  the  switch  18,  the 
telephone  receivers  h  and  &',  alone  respond 
to  the  impulses  in  the  battery  circuit. 

By  throwing  the  double  pole  switch  21  to 
connect  conductors  22,  23  to  complete  the 

50  circuit  24  energized  b.y  the  second  transmit- 
ter p' ,  sound  impulses  collected  by  the  horn 
k  can  be  directed  to  operate  the  receiver  d 
and  the  recording  device  /  to  make  the 
record  on  the  record  device  m. 

55  The  limb  7  of  the  pulsator  clip  is  pro- 
vided with  an  insulated  seat  25  into  which 
is  screwed  the  stem  26  of  the  pulsating  con- 
tact 27  of  the  variable  resistance  button  9 
and  the  opposing  contact  28  is  overhung  and 

60  weighted,  as  by  the  stabilizing  weight  29 
to  stabilize  the  contact  28  against  whichthe 
impulses  of  the  variable  resistance  medium 
30  are  applied,  so  that  said  impulses  are 
confined  only  by  the  inertia  of  the  oppos- 
es ing  contact  and  its  stabilizer  29  which  may 


be  embodied  as  an  integral  part  of  said  con- 
tact. 

The  effect  of  this  construction  and  ar- 
rangement is  substantially  as  follows: 

The  sound  vibrations  acting  through  the  70 
air  in  the  air  chamber  5  are  transformed 
into  to-and-fro  motion  by  the  non-resonant 
vibratory  wall  that  acts  upon  the  limb  7; 
and  the  vibratory  movement  set  up  in  the 
air  body  at  5  acts  freely  to  compress  the  75 
variable  resistance  medium  against  the  op- 
posite contact  28  which  is  free  to  yield  to 
the  impulses  or  vibrations  transmitted  from 
the  air  chamber  through  the  wall;  but  is 
substantially  stable  to  allow  the  compres-   80 
sion  of  the  variable  resistance  medium  to 
produce   a    corresponding   electrical   stress. 
I'he  action  in  this  respect  may  be  somewhat 
likened  to  the  use  of  a  hammer  held  against 
a  rivet  being  set.  the  diaphragm  31  and  the   85 
weighted    contact    tending    to    maintain    a 
fixed  position  relative  to  the  pulsatory  con- 
tact 27. 

In  this  manner  the  most  delicate  opera- 
tion of  the  resistance  is  effected  and  over-  90 
compression  of  the  variable  resistance  me- 
dium is  avoided,  which  is  imi^ossible  in  cases 
where  the  contacts  are  not  free  to  move  to- 
gether. 

In  Figs.  3  and  4  a  metal  frame  32  formed  95 
of  a  suitable  wire  bent  to  sustain  the  edge 
walls  of  the  chamber  is  provided,  the  same 
being  capable  of  being  inserted  through  a 
distensible  mouth  33   of   said   chamber   in 
which  mouth  there  is  afterward  inserted  a   100 
Imshing  34  in  which  is  inserted  the  inlet 
tube  1,  that  may  be  of  metal  or  other  ma- 
terial that  will  hold  its  shape.    Or  the  cham- 
ber ma}^  be  constructed  open  at  the  end  6 
to  receive  the  frame  32  and  the  open  end  at  105 
6  be  cemented  and  closed. 

In  Fig.  6  the  i^ulsator  p  is  contained  in 
a  housing  q  provided  with  a  perforated 
mouthpiece  r  and  jDivotally  mounted  on  a 
telephone  stand  s.  The  perforations  i^  in  the  110 
mouth]:)iece  r  are  to  avoid  confining  the  air 
in  the  mouthpiece  in  case  the  lips  of  the 
speaker  are  applied  directly  to  the  rim  of 
the  mouthpiece,  it  being  desirable  in  all  in- 
stances to  maintain  a  free  vibration  of  the  115 
air  in  the  air  chamber  and  to  avoid  back 
pressure  caused  by  the  speaker's  breath. 

Referring  now  to  Fig.  7  which  is  an  en- 
larged sectional  view  of  a  typical  construc- 
tion for  the  receivers  &,  h'  or  d,  it  will  be  120 
seen  that  the  sound  wave  outlet  35  directly 
communicates  with  that  side  of  the  dia- 
phragm n  that  receives  the  impulses  from 
the  magnet  u.  there  being  a  shallow  air 
chamber  36  in  which  the  active  end  of  the  125 
magnet  terminates.  Said  chamber  is  pref- 
erably formed  inside  the  diaphragm-sup- 
porting housing  37  by  means  of  a  non- 
resonant  filling  38  of  beeswax,  paraffin  or 
similar  substance,  the  hollow  space  of  the  130 
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chamber  being  plano-convex,  the  diaphragm 
n  fonning  the  boundary  of  the  plane  side 
so  that  the  hollow  space  is  reduced  in  thick- 
ness as  it  approaches  the  rim  of  the  dia- 
5  phragm,  which  rim  is  held  in  place  on  -the 
rim  of  the  housing  37  by  means  of  an  elas- 
tic channel  band  39  which  may  be  formed 
of  an  ordinary  rubber  band  stretched  over 
the  rim  of  the  housing  and  diaphragm. 

le  Any  suitable  clami^ing  means  may  be  em- 
])loyed  in  lieu  of  the  band  shown. 

It  will  be  seein  by  reference  to  Figs.  1,  3 
and  7  that  the  stress  of  the  air  vibrations 
in  air  chamber  5  a])])lied  against  the  vari- 

15  able  resistance  medium  30  will  produce  a 
magnetic  stress  on  the  magnet  ii,  thereby  at- 
tracting the  diaphragm  n  and  producing  a 
pneumatic  stress  on  the  air  in  the  air  cham- 
bei-  3(>  of  the  receiver ;  and  that  such  stress, 

20  therefore,  is  a]5p]ied  to  the  work  to  be  per- 
formed, as  the  ])r()duction  of  sound  through 
the  amplifying  horn  c  or  the  production 
of  the  record  on  the  record  device  ni,;  and  that 
sucli  stress  will  be  impressed  upon  the  record 

25  ill  positive  form ;  and,  vice  versa,  the  reflex  ac- 
tion at  5  will  be  reproduced  at  36,  and  at  the 
])oint  of  the  stylus.  By  thus  making  the  direct 
action  of  the  sound  vibration  to  reproduce 
direct  action  throughout,  and  likewise  the 

30  reflexive  action  to  produce  reflexive  action 
throughout,  it  is  made  possible  to  reproduce 
as  a  sound  or  as  a  depressed  record,  what- 
ever depressed  writings  may  be  applied  to 
the  sending  record  device,  and  it  is  readily 

35  understood  from  this  description  that  if  the 
writings  upon  the  sending  record  are  in  the 
nature  of  chirography  or  in  the  nature  of 
drawings  that  the  same  chirography  and 
the  same  drawings  will  be  applied  to  the 

40  receiving  record,  having  been  telephonicaily 
transmitted  as  sound  wave  impulses. 

While  I  have  only  shown  a  cylindrical 
record  device,  it  is  understood  that  the  in- 
^ention  is  not  limited  to  the  use  of  cylinders 

45  and  that  any  talking  machine  record  device 
may  be  utilized. 

It  is  also  well  understood  in  the  art  that 
flat  record  sheets  may  be  applied  to  the  cy- 
lindrical surface  by  any  suitable  means  so 

50  that  an  impressed  writing  on  a  flat  sheet 
may  be  applied  for  sending  a  message  or 
drawing  to  a  cylindrical  receiving  record 
device. 

The  material  I  have  herein  termed  rub- 

55  ber  is  soft  India  rubber  or  its  equivalents 
or  substitutes  and  is  not  the  material  known 
as  hard  rubber. 

In  Figs.  9  and  10  a  multiple  pulsator  is 
shown  made  from  a  piece  of  rubber  tube  40 

60  compressed  at  intervals  by  the  limbs  7  of 
the  variable  resistance  mounting  clips. 

In  Fig.  11  the  clip  41  is  provided  with  a 
plurality  of  clip  fingers  42  each  of  which  is 
provided  with  the  insulated  seat  25  to  re- 

65  ceive  the  variable  resistance  buttons. 


In  Fig.  12  the  variable  resistance  buttons 
9  are  shown  in  multiple  with  the  battery 
circuit  43  for  producing  low  resistance. 

In  Fig.  13  they  are  connected  in  battery 
circuit  44  to  produce  a  high  resistance.  70 

In  Fig.  14  the  variable  resistances  are 
connected  in  battery  circuit  45  to  produce  a 
total  resistance  of  one-half  the  combined  re- 
sistance of  the  variable  resistances. 

In   Fig.   15   the   variable   resistances   are  75 
shown  connected  in  a  common  battery  cir- 
cuit   46    for    energizing    independent    tele- 
phone circuits  47,  48,  49,  50. 

The  different  connections  shown  in  Figs. 
12,  13,  14,  and  15,  are  for  obtaining  the  go 
different  degrees  of  conductivity  in  the  said 
combinations  to  adapt  the  variable  resist- 
ances to  transmit  to  telephone  circuits  the 
desired  quantity  of  current  for  the  purpose 
to  be  accomplished.  §5 

In  practical  operation  the  opposed  flat- 
tened nonj'esonant  walls  2,  3,  are  moved 
only  with  the  stress  and  reflexive  action  of 
the  air  vibrations  from  the  one  air  body 
and  the  nuitiially  ojiposing  action  of  the  90 
nonresonant  walls  effects  ])erfect  deadbeat, 
there  being  no  reverberation  or  overtone  dis- 
turbance of  the  air  in  said  chamber,  and 
the  variations  of  pressure  on  each  wall  is 
the  same  because  both  are  produced  by  the  95 
same  thin  air  body. 

The  condenser  17  in  the  secondary  circuit 
is  employed  for  the  purpose  of  improving 
the  action  of  the  telephone  receiver. 

A  principle  of  this  invention  is  that  the  ^OQ 
sound  impulses  are  taken  from  the  dia- 
phragm of  the  receiver  h  or  d  in  exact  cor- 
respondence with  the  delivery  of  said  im- 
pulses to  the  transmitting  diaphragm.  That 
is  to  say,  a  pressure  from  the  air  acting  on  105 
the  transmitting  diaphragm  is  delivered  as  a 
pressure  upon  the  air  by  the  receiving  dia- 
phragm, and'  vice  versa. 

In  this  respect  the  receiver  d  has  the  inner 
or  impulse  receiving  side  of  its  diaphragm  hq 
in  opposition  to  the  diaphragm  x  of  the  talk- 
ing machine  recording  means  /. 

In  Fig.  6  the  resonant  member  7'  is  shown 
as  a  plate  of  metal,  hard  rubber,  fiber  or  the 
like  cemented  to  the  non-resonant  wall  and  115 
serving  like  the  limb  7  in  Fig.  3  to  collect  the 
pulsations  of  the  wall  and  to  support  the 
variable  resistance  and  impart  it  to  the  vi- 
brations collected. 

I  claim: —  .     120 

1.  A  vibration  transmitter  comprising 
non-resonant  opposing  vibrating  rubber 
walls  having  an  air  containing  space  be- 
tween them;  a  variable  electrical  resistance 
to  be  actuated  by  vibrations  from  said  walls ;  125 
and  a  spring-fork  vibration  collector  and 
transmitter  having  flat  parallel  limbs  com- 
pressing and  flattening  and  holding  said 
walls  flat  and  in  opposition  to  each  other 
and  connected  with  the  variable  electrical  130 
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resistance  for  imparting  the  vibrations 
transmitted  through  said  walls  from  said 
air-space. 

2.  A   telephone   transmitter   including   a 
5  pulsator  having  two  soft  rubber  vibrating 

walls,  means  to  simultaneously  apply  a 
sound  wave  vibration  to  both  of  said  walls, 
A'ariable  electrical  resistance,  means  com- 
prising a  resonant  fork  compi'essing  both  of 
10  said  walls  for  imparting  the  movement  of 
said  pulsator  walls  to  the  variable  electrical 
resistance  for  the  electrical  transmission  of 
the  vibrations  set  up  in  said  walls. 

3.  A  telephone  transmitter  including  a 
15  pulsator  having  two  mutually  opposed  non- 
resonant  flattened  walls  formed  of  soft  rub- 
ber, means  comprising  a  clamping  fork  of 
spring  material  compressing  both  of  said 
walls  for  applying  sound  wave  energy  to  the 

20  opposing  walls,  means  for  imparting  the 
movement  of  said  pulsator  walls  to  variable 
electrical  resistances  for  the  electrical  trans- 
mission of  the  vibrations  of  said  walls. 

4.  A  sound  Avave  collecting  pulsator  com- 
'■:>  prising  a  non-resonant  soft  rubber  housing 

having   flexible   walls,   suitable   means   for 


collecting  and  directing  into  said  pulsator 
sound  waves  to  actuate  said  flexible  walls, 
means  comprising  a  resonant  fork  clamping 
said  walls  between  its  members  for  trans-  so 
forming  vibrations  of  said  walls  into  me- 
chanical energy,  and  means  for  utilizing 
said  mechanical  energy  for  the  reproduction 
of  said  sound  waves. 

5.  The  combination  with  a  rubber  tube  36 
having  flattened  portions  throughout  its 
length,  said  flattened  portions  acting  as  vi- 
brating walls  for  the  purpose  of  being  actu- 
ated by  sound  wave  impulses  admitted, 
clamp  means  comprising  a  fork  of  resonant  40 
material  embracing  said  flattened  portions; 
and  microphone  variable  I'esistance  in  con- 
nection with  and  operated  by  the  membei"s 
of  said  fork,  the  whole  forming  an  electrical 
telephone  transmitter.  '*6 

In  testimony  whereof,  I  have  hereunto  set 
my  hand  at  Los  Angeles,  California  this 
22d  day  of  May  1914. 

EDWARD  H.  AMET. 

In  presence  of — 

James  E.  Townsend, 
L.  BelXtE  Weaver. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Clinton  E.  Woods,  a 
citizen  of  the  United  States,  and  a  resident 
of  Bridgeport,  Fairfield  county,  Connecti- 
5  cut,  (whose  post-office  address  is  care  of 
American  Graphophone  Co.,  Bridgeport, 
Connecticut,)  have  invented  a  new  and  use- 
ful Improvement  in  Pneumatic  Hand  Con- 
trols for  Talking-Machines,  which   inven- 

10  tion  is  fully  set  forth  in  the  following  speci- 
fication. 

This  invention  consists  of  a  hand-control 
for  talking  -  machines,  particularly  those 
used  for  dictating  correspondence  and  the 

15  like.  It  is  now  usual  in  such  machines  to 
locate  upon  or  adjacent  to  the  mouth-piece 
of  the  dictation-tube  a  device  for  starting 
and  stopping  the  machine, — or,  rather,*  the 
hand-actuated  member  for  controlling  the 

20  start-and-stop  mechanism.  Usually  this 
hand-device  is  in  the  form  of  a  plunger 
which  depresses  a  piston  within  a  piston- 
chamber  that  communicates  with  the  start- 
and-stop  mechanism  through  a  flexible  tub- 

25  ing,  so  as  to  control  said  mechanism  by 
pneumatic  pressure;  but  the  control  may  be 
mechanical  or  electric,  and  the  hand-actu- 
ated member  may  be  something  other  than  a 
plunger.    The  present  invention,  though  ap- 

30  plicable  to  any  device  of  this  character,  will 
be  described  in  connection  with  a  hand- 
actuated  plunger  for  a  pneumatic  control. 
In  these  devices,  the  operator  starts  the  talk- 
ing-machine by  depressing  the  plunger  (or 

35  other  device) ,  and  he  has  to  hold  it  depressed 
in  order  to  maintain  the  machine  in  opera- 
tive movement  while  he  is  dictating ;  and  as 
soon  as  he  releases  the  plunger  the  machine 
comes  to  a  standstill. 

40  One  object  of  the  present  invention  is  to 
provide  an  automatic  catch.  By  this  means, 
the  talking-machine,  when  once  started,  will 
continue  in  operative  movement  without  im- 
posing upon  the  operator  the  strain  of  con- 

45  tinning  to  hold  the  plunger  (or  the  like)  in 
operative  position,  yet  can  be  stopped  in- 
stantly whenever  desired.  Another  object 
of  the  invention  is  to  provide  means  for  ren- 
dering   such    automatic    catch    inoperative 

50  when  desired,  so  that  then  the  talldng-ma- 
chine  may  be  controlled  manually  in  the 
ordinary  manner.  The  invention,  then,  con- 
sists of  the  combination,  with  a  suitable 
hand-control,  of  an  automatic  catch;   also 


of  means  for  rendering  such  automatic  catch  55 
inoperative  when  desired;  and  also  of  vari- 
ous features  of  construction  and  arrange- 
ment hereinafter  set  forth  and  claimed. 

The  invention  will  be  best  understood  by 
reference  to  the  accompanying  description  60 
and  by  the  annexed  drawings,  which  set 
forth  a  preferred  embodiment  thereof  by 
way  of  illustration  rather  than  as  a  limita- 
tion of  the  scope  of  the  invention. 

In  these  drawings —  65 

Figure  1  is  a " geneial  view,  on  a  small 
scale,  of  a  con-\'entional  dictaphone  speaking- 
tube  carrying  the  usual  pneumatic  hand- 
control  equipped  with  the  new  automatic 
catch;  70 

Fig.  2  is  a  longitudinal  section  through 
the  device; 

Fig.  3  is  a  longitudinal  section  through 
the  upper  end  of  the  casing  thereof,  at  right 
angles  to  Fig.  2,  and  showing  a  side  view  of  75 
some  of  the  interior  parts,  with  the  auto- 
matic-catch locked  in  its  inoperative  posi- 
tion; and 

Figs.  4  and  5  are  a  side-view  and  trans- 
verse section,  respectively,  of  a  detail.  80 

The  piston-chamber  1  has  at  its  lower  end 
a   reduced   outlet  through   a   nozzle  2,   to' 
which  is  connected  the  flexible  tubing  3  that 
leads  to  the  usual  start-and-stop  mechanism 
of  the   talking-machine.     The   piston   4   is  85 
adapted   to   reciprocate   snugly   within   its 
chamber.     An  elongated  casing  5   extends 
from  the  upper  end  of  the  piston-chamber; 
and  the  piston-rod  6  passes  through  casing  5 
and  extends  beyond  the  same  to  terminate  in  90 
a  knob  7.    At  the  upper  end  of  the  casing  is 
provided  a  guide  8  for  the  rod.     Within  the 
casing  a  coiled  spring  9  surrounds  the  rod, 
with  its  ends  bearing  respectively  against 
the  upper  head  of  the  piston-chamber  and  95 
against  a  collar  10  secured  rigidly  to  the 
piston-rod,  for  normally  liolding  the  piston    . 
in  its  upper  position,  with  the  knob  7  pro- 
truded, as  seen  in  Fig.  2.     A  second  collar 
may  be  secured  upon  the  rod  6,  at  a  suitable  100 
distance  above  said  collar  10,  to  limit  the 
outward  travel  of  the  rod.     Wings  11 — 11 
are  carried  by  the  casing  5,  for  attaching  the 
device  to  the  dictation-tube,  as  indicated  in 
Fig.  1.  105 

Within  the  casing  and  loosely  surround- 
ing the  piston-rod,  is  a  sleeve  12  having  lugs 
13  between  which  is  pivoted  a  lever  whose 
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upper  end  14  carries  the  blade  spring  15 
that  normallj^  forces  the  lower  encl  or  nose 
16  of  said  lever  against  the  piston-rod.  This 
rod  is  cut  away  to  provide  an  annular  shoii-1- 
g  der  17  so  located  that  when  the  knob  7  has 
been  pushed  down,  for  starting  the  talking- 
machine,  the  nose  16  will  be  automatically 
caused  to  engage  said  shoulder  and  hold  the 
plunger  depressed.     A  spring-pressed  plun- 

10  ger-pin  18  extends  radially  into  the  casing, 
through  an  opening  in  the  upper  portion 
thereof,  and  acts  upon  the  upper  end  14  of 
the  lever,  so  that  by  pushing  this  plunger 
inAvard  the  nose  16  is  forced  outwardly,  thus 

15  releasing  the  piston-rod  and  enabling  the 
coiled  spring  9  to  i^estore  the  piston  and  its 
rod  to  their  normal  position. 

Keferring  to  Figs.  4  and  5,  through  the 
upper  portion  of  the  wall  of  the  casing  5 

20  there  is  a  transverse  slot  having  a  slight  en- 
largement 19  intermediate  the  ends  thereof 
and  greater  enlargements  20  and  21  at  the 
right  and  left  respectively.  Upon  the  outer 
end  of  transverse  plunger-pin  18  is  a  push- 

25  button  22  and  a  loose  sleeve  23  having  a 
milled  head,  between  which  bears  the  small 
coiled  spring  24.  The  inner  end  of  this 
sleeve  can  enter  the  end-enlargements  20  and 
21,  but  is  too  large  to  enter  the  intermediate 

30  opening  19 ;  and  around  the  inner  end  of  the 
sleeve  23  is  an  annular  groove  which  can 
enter  said  transverse  slot,  as  indicated  in 
Fig.  3,  where  the  shoulders  that  define  the 
groove  prevent  the  sleeve  being  moved  in- 

35  Avardly  or  outwardly. 

For   utilizing  the   automatic   cat(ch,   the 

inner  end  of  the  sleeve  as  well  as  of  the 

plunger-pin   18   being  inserted  into   either 

■  one  of  the  two  enlargements,  20  or  21,  the 

40  pin  itself  is  then  screw -threaded  into  the 
upper  end  14  of  the  lever, — which  latter 
can  be  brought  into  position  to  receive  the 
plunger  either  at  20  or  at  21,  because  it  is 
mounted  upon  the  sleeve  12  that  can  turn 

45  upon  the  piston-rod  6  as  an  axis.  The  plun- 
ger-pin can  move  in  and  out  through  the 
opening  in  the  casing  5,  so  that  the  blade- 
spring  15  can  bring  the  lever-nose  16  into 
engagement  with  the  shoulder  17  when  the 

5tt  knob  7  is  depressed, — thus  holding  the  plun- 
ger downward  and  maintaining  the  talking- 
machine  in  operation  until,  by  pressing  upon 
button  22,  the  catch  is  released  and  the  main- 
spring 9  lifts  the  piston  and  brings  the  talk- 

55  ing-machine  to  a  standstill.  The  provision 
of  the  two  alternative  operative  ]30sitions  for 
the  push-button  (at  20  and  at  21)  is  for  the 
convenience  of  left-handed  as  well  as  right- 
handed  persons ;  and  the  milled  head  on  the 

60  sleeve  is  convenient  for  making  the  shift 
from  one  position  to  another. 

To  render  the  automatic  catch  inopera- 
tive, the  sleeve  23  is  drawn  slightly  outward 
(by  its  milled  head)  and  its  annular  groove 

65  inserted    into   the    narrow  portion  of  the 


transverse  slot,  and  the  sleeve  and  plunger 
are  then  shifted  into  the  intermediate  posi- 
tion where  they  come  to  rest  in  the  seat  19, 
with  the  end-face  of  said  sleeve  bearing 
against  and  depressing  the  member  14.  This  70 
holds  the  member  14  so  far  inwardly  that  its 
nose  16  cannot  engage  the  shoulder  17  when 
the  knob  7  has  been  depressed.  In  conse- 
quence, the  plunger-rod  is  free  to  move  up 
and  down,  and  the  user  has  to  hold  the  knob  75 
depressed  while  using  the  talking-machine. 

The  invention  has  thus  been  described 
Avith  considerable  detail,  but  only  for  the 
sake  of  clearness,  and  in  order  to  illustrate 
a  preferred  embodiment  of  the  invention  80 
rather  than  to  impose  limitations  thereon. 
It  Avill  be  understood  that  various  modifica- 
tions may  be  resorted  to,  and  parts  trans- 
posed or  even  omitted,  Avithout  departing 
from  the  spirit  of  the  invention.  85 

Having  thus  described  the  invention,  Avliat 
is  claimed  is: 

1.  The  herein-described  control  for  start- 
and-stop  mechanism  for  talking-machines, 
comprising  a  reciprocable  rod  having  an  90 
annular  shoulder  thereon,  a  sleeve  surround- 
ing said  rod  and  carrying  a  spring-pressed 
lever  one  end  of  Avhich  is  adapted  to  en- 
gage said  shoulder  to  hold  said  rod  against 
reverse  movement,  a  casing  surrounding  said  95 
rod  and  sleeve  and  having  a  transverse  slot 
with  an  intermediate  enlargement  and 
greater  enlargements  at  the  two  ends  there- 
of, a  lieaded  plimger-pin  carrying  a  grooved 
sleeve  adapted  to  enter  the  greater  end-en-  lOO 
largements  aforesaid  but  not  said  interme- 
diate enlargement,  and  a  spring  interposed 
betAveen  said  sleeve  and  the  head  of  said 
pin,  Avhereby  said  pin  can  be  at  will  secured 

in  engagement  Avith  said  lever  to  constitute  105 
either  right-hand  or  left-hand  releasing- 
means  for  the  automatic  catch  provided  by 
said  lever  and  shoulder,  and  Avhereby  said 
pin  can  also  be  engaged  Avith  said  leA'er  to 
lock  said  automatic  catch  in  inoperative  iio 
position. 

2.  The  herein-described  control  for  start- 
and-stop  mechanism  for  talking-machines, 
consisting  of  the  combination  of  a  manu- 
ally-actuated cleA^ice  comprising  a  rod  hav-  115 
ing  an  annular  shoulder  thereon,  a  sleeA^e 
surrounding  said  rod  and  carrying  a  spring- 
pressed  lever  one  end  of  Avhich  is  adapted  to 
engage  said  shoulder,  a  spring-pressed  plun- 
ger engaging  the  other  end  of  said  lever  120 
for  disengaging  the  same  from  said  shoul- 
der, and  means  for  locking  said  lever  against 
engagement  Avith  said  shoulder. 

3.  The  herein-described  control  for  start- 
and-stop  mechanism  for  talking-machines,  125 
consisting  of  the  combination  of  a  manually- 
actuated  device  comprising  a  rod  having  an 
annular  shoulder  thereon,  a  sleeve  surround- 
ing said  rod  and  carrying  a  spring-pressed 
lever  one  end  of  which  is  adapted  to  engage  130 
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said  shoulder,  and  a  spring-pressed  plunger 
engaging  the  other  end  of  said  lever  for  dis- 
engaging the  same  from  said  shoulder. 
4.  The  herein-described  control  for  start- 
5  and-stop  mechanism  for  talking  -  machines, 
comprising  the  combination  of  a  manual  de- 
vice for  actuating  said  start-and-stop  mech- 
anism, a  catch  brought  into  operation  by 
the  movement  of  said  manual  device  and 

3^0  thereby  maintaining  the  parts  in  position 
for  the  running-operation  of  said  machine, 
a  second  manual  device  for  releasing  said 
catch,  and  means  for  preventing  said  catch 
from  being  brought  into  operation. 

Ij  5.  The  herein-described  control  for  start- 
and-stop  mechanism  for  talking-machines, 
comprising  a  reciprocable  rod  having  an  an- 
nular shoulder  thereon,  a  sleeve  surrounding 
said  rod  and  carrying  a  spring-pressed  lever 

::-;  one  end  of  which  is  adapted  to  engage  said 
shoulder  to  hold  said  rod  against  reverse 
movement,  a  casing  surrounding  said  rod 
and  sleeve  and  having  a  transverse  slot  with 
an  enlargement  at  each  end  thereof,  and  a 


plunger-pin  adapted  to  enter  either  of  the 
enlargements  aforesaid,  whereby  said  pin 
can  be  at  will  secured  in  engagement  with 
said  lever  to  constitute  either  right-hand  or 
left-hand  releasing-means  for  the  automatic 
catch  provided  by  said  lever  and  shoulder. 

6.  The  herein- described  control  for  start- 
and-stop  mechanism  for  talking-machines, 
consisting  of  the  combination  of  a  manu- 
ally-actuated device  comprising  a  rod  hav- 
ing an  annular  shoulder  thereon,  a  sleeve 
surrounding  said  rod  and  carrying  a  spring- 
pressed  lever  one  end  of  which  is  adapted 
to  engage  said  shoulder,  and  a  spring- 
pressed  plunger  engaging  the  other  end  of 
said  lever  for  disengaging  the  same  from 
said  shoulder. 

In  testimony  whereof  I  have  signed  this 
specification  in  the  jDresence  of  two  sub- 
scribing witnesses. 

CLINTON  E.  WOODS. 

Witnesses : 

John  S.  Griffith, 
Laureita  T.  Neal. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Fred  Eees,  a  citizen 
of  the  United  States,  residing  at  Chicago, 
county  of  Cook,  and  State  of  Illinois,  have 
6  invented  new  and  useful  Improvements  in 
Phonograph- Sty li,  of  which  the  following 
is  a  specification,  reference  being  had  to  the 
accompanying  drawings,  forming  a  part 
thereof. 

10  The  purpose  of  this  invention  is  to  pro- 
vide a  stylus  for  transmitting  sound  vibra- 
tions from  a  phonograph  record  to  the 
sound-reproducing  diaphragm  of  the  phono- 
graph.   The  material  of  such  a  stylus  should 

15  be  quite  homogeneous  and  close  grained  so 
that  the  stylus  will  vibrate  as  a  whole  and 
be  free  from  secondary  internal  vibration, 
and  such  material  should  also  be  adapted  to 
wear  well  in  frictional  contact  with  the  ma- 

20  terial  of  which  phonograph  records  are 
commonly  made.  These  qualities  I  have  dis- 
covered to  a  very  satisfactory  degree  in  the 
hard  albuminous  interior  of  the  seed  pro- 
duced by  the  phytelephas  palm.    This  palm 

26  is  found  principally  in  Central  and  South 
America  and  its  seeds  grow  in  clusters  of 
six  to  eight,  each  seed  being  of  about  the 
size  of  an  Irish  potato  and  consisting  prin- 
cipally of  a  clear  liquid  which  during  the 

30  development  of  the  seed  solidifies  into  a  soft 
pulp  and  later  into  a  very  hard  white  form 
of  albumin.  If  the  seeds  are  gathered  at 
this  stage  and  the  slight  residue  of  oil  dried 
out  of  them,  the  hard  albumin  can  be  worked 

S5  with  cutting  and  grinding  tools  about  as 
easily  as  soapstone.  Though  there  is  a  slight 
grain  or  fiber  usually  running  in  the  direc- 
tion of  the  major  axis  of  the  seed  the  mate- 
rial   is    quite    homogeneous    and    may    be 

40  worked  up  into  very  small  pieces. 
In  the  drawings: 

Figure  1  illustrates  a  preferred  form  of 
stylus  of  this  material  mounted  to  cooperate 
with  the  phonograph  sound  box. 

46  Fig.  2  is  an  enlarged  perspective  view  of 
the  stylus  shown  in  Fig.  1. 

Fig.  3  is  a  cross-sectional  view  of  the  same. 
I  prefer  to  form  the  stylus  of  this  mate- 
rial as  shown  in  the  drawing.     In  Fig.  1 


there  is  represented   a  phonograph  sound  50 
box,  A,  of  conventional  design  and  compris- 
ing a  holder,  B,  in  which  the  stylus,  C,  is 
removably  mounted.     In  cross  section  the 
stylus  is  triangular,  as  indicated  in  Fig.  3, 
while  one  end  is  beveled  at  C^,  to  form  a  55 
comparatively  sharp  point  at  C^,  for  en- 
gagement with  the  phonograph  record,  D, 
carried  on  the  rotary  table,  E.    I  find  that 
when  the  stylus  is  made  of  the  material 
above  described  it  is  sufficiently  hard  and  60 
rigid  to  efficiently  transmit  vibration  from 
the  face  of  the  record  disk,  D,  to  the  sound 
box,  while  at  the  same  time  the  material  is 
softer  than  that  of  the  record,  and  being 
very  close  grained  wears  away  in  such  a  65 
manner  as  to  cause  no  injury  to  the  record 
itself.     This  material  is  sometimes  known 
as  vegetable  ivory  but  differs  markedly  from 
animal  ivory  in  that  it  is  much  less  brittle, 
so  that  if  injured  it  does  not  tend  to  splinter  7  0 
or  fracture  in  a  form  which  would  injure  a 
phonograph  record ;  moreover,  the  vegetable 
ivory  contains  a  certain  quantity  of  vege- 
table oil  which  serves  as  a  lubricant  at  the 
point  of  contact  between  the  stylus  and  the  75 
record,  thus  reducing  the  wear.    This  wear 
however  is  so  gradual  that  a  single  stylus 
will  satisfactorily  play  five  or  six  records  in 
succession  before  becoming  too  blunt,  and  at 
this  stage  a  few  strokes  of  a  file  over  the  80 
beveled  end,  C^,  will  sharpen  it  for  further 
service.    This  material  is  in  commercial  use 
for  other  purposes   and  therefore   can  be 
readily  obtained  in  open  market  and  at  a 
comparatively  low  price,  thus  adding  the  85 
advantage  of  cheapness  to  a  stylus  manufac- 
tured from  it. 
I  claim: — 

1.  As  an  article  of  manufacture,  a  phono- 
graph stylus  having  its  attenuated  portion  90 
formed  of  vegetable  ivory. 

2.  As  an  article  of  manufacture,  a  phono- 
graph stylus  formed  entirely  of  vegetable 
ivory. 

In  testimony  whereof  I  have  hereunto  set  95 
mv  hand  at  Chicago,  Illinois,  this  6th  day 
of  April,  1916. 

FEED  EIES. 
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To  all  whom  it  may  concern:  . 

Be  it  knoAvn  that  I,  Edward  H.  Amet,  a 
citizen  of  the  United  States,  residing  at 
Redondo. Beach,  in  the  coimty  of  Los  An- 
5  g^les  and  State  of  California,  have  invented 
a  neAv  and  useful  Electric  Telephone  Talk- 
ing-Machine, of  -^hich  the  following  is  a 
specification. 

I   regaid   this  invention   as  pioneer   and 

10  l)asic  in  that  I  ]irovide  the  tone  arm  of  a 
commercial  talking  n)achine  with* means  for 
electrically  rei:)roducing  sound  records,  thus 
utilizing  the  highly  perfected  sound  ampli- 
fying means  and  constructions  of  cabinet 

15  talking  machines  now  in  use  for  amplify- 
ing the  electrical  reproductions. 

An  object  of  this  invention  is  to  produce 
a  new  and  superior  type  of  coirmiercial  talk- 
ing machine;   and  the  invention   is   appli- 

20  cable  to  various  kinds  of  commercial  talking, 
machines  now  in  common  use;  particularly 
to  those  using  disk  records  and  to  those 
using  cylinder  records. 

Heretofore  talking  machines  of   a   com- 

25  mercial  character  have  been  provided  with 
sound  amplifying  means  comprising  a  tone 
arm  and  a  horn,  and  vibrations  are  trans- 
mitted to  the  sound  amplifying  means 
through  the  medium  of  a  sound  box  that  is 

30  subjected  to  the  mechanical  vibrations  of  a 
style, which  contacts  with  a  sound  record  de- 
vice such  as  disk  or  cylinder  having  the 
sound  record  impressed  thereon. 

This  invention  is  regarded  as  pioneer  and 

35  basic  in  that  I  have  produced  a  talking  ma- 
chine of  commercial  character  comprising 
in  combination  a  style  for  receiving  and 
transmitting  mechanical  "\-ibrations  set  up 
by  the  record   of  a   sound   record   device, 

40  means  for  receiving  said  mechanical  vibra- 
tions and  translating  them  into  electrical 
impulses,  and  means  operated  by  said  elec- 
trical impulses  to  i^roduce  sound  waves,  and 
propagate  the  same  in  the  tone  arm. 

45  This  invention  is  regarded  as  basic  in  that 
I  have  mounted  upon  the  tone  arm  of  a 
talking  machine  two  translators,  one  of 
which  is  connected  to  a  talking  machine  style 
and  is  mechanically  actuated  thereby  and 

50  is  adapted  to  translate  the  mechanical  vi- 
brations received  therefrom  into  electrical 


impnlses;  the  other  of  said  translators  be- 
ing connected  to  receive  said  electrical  im- 
pulses and  adapted  and  arranged  to  trans- 
late the  same  into  sound-wave  impulses  and  55 
to  deliver  said  sound  wave  impulses  through 
its  connections  to  the  tone-arm. 

That  is  to  say,  I  have  provided  the  tone 
arm  with  two  translators  and  mountings  or 
connections  therefor  whereby  the  impulses  60 
of  the  sound  record  are  electrically  trans- 
lated and  are  conducted  to  the  tone  arm  of 
the  talking  machine  as  sound  wave  impulses. 

The  invention  is  considered  basic  in  that 
it  provides  means  for  combining  with  the  65 
talking  machine  tone  arm,  two  electrical 
translators,  one  adapted  for  receiving  the 
mechanical  vibrations  of  the  style  and  trans- 
lating the  same  into  electrical  impulses,  the 
other  adapted  for  receiving  such  electrical  70 
impulses  and  translating  them  into  sound 
wave  impulses  and  delivering  them  as  sound- 
Avayes  to  the  tone-arm. 

Sound  records  upon  disk  or  cylinder  rec- 
ord devices  are  impressed  upon  a  surface  7  5 
so  as  to  move  the  style  with  a  to-and-fro 
motion,  either  laterally  or  up  and  down. 
It  is  well  recognized  that  the  record  device 
transmits  to  the  style  vibrations  in  addition 
to  those  caused  by  the  record  and  these  lat-  80 
ter  extraneous  vibrations  are  known  as  nee- 
dle drag. 

This  invention  is  regarded  as  pioneer  and 
basic  in  that  I  h-ave  produced  a  talking  ma- 
chine of  commercial  character  comprising  in  85 
combination,  means  for  receiving  and  trans- 
mitting mechanical  A'ibrations  set  up  by  a 
soimd  record  device,  means  for  receiving 
said  mechanical  vibrations  and  translating 
thehfi  into  electrical  impulses,  means  oper-  90 
ated  by  said  electrical  impulses  to  produce 
sound  waves,  and  means  for  amplifying  said 
sound  waves,  all  forming  integral  parts  of 
a  single  compact  talking  machine. 

I  have  proA'ided  an  electric  talking  ma-  95 
chine  in  which  the  electrical  elements  are 
carried  by  the  tone  arm  in  place  of  parts 
removed  therefrom   to    give  place   to  the 
mountings  of  said  electrical  elements. 

An  object  of  the  invention  is  to  provide  a  100 
cheap,    simple,    compact    talking    machine 
which  will  produce  from  a  sound  record  a 
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rendition  in  marked  contrast  with  the  ren- 
ditions from  present  talking  machines  in 
superiority  of  tone,  color,  volume  and  vol- 
ume control  with  minimum  mechanical  vi- 
5  brations  from  sources  other  than  the  record. 
An  object  of  this  invention  is  to  provide 
means  for  converting  the  commercial  type 
of  talking  machines  into  an  electrical  trans- 
lating and  sound-reproducing  machine. 

10  This  new  type  of  talking  machine  com- 
prises in  combination  sound-amplifying 
means  which  may  be  of  the  usual  character 
including  a  tone-arm  and  a  horn,  a  tele- 
phone receiver  carried  by  said  sound-ampli- 

15  fying  means  and  adapted  to  transmit  sound 
waves  to  the  sound-amplifying  means,  a 
style  connected  to  sound-amplifying  means, 
non-resonant  means  to  prevent  the  trans- 
mission of  mechanical  vibrations  from  the 

20  style  to  the  telephone  receiver,  an  electrical 
transmitter  connected  to  receive  vibrations 
from  the  style  and  to  translate  the  same  into 
electrical  impulses,  and  means  connecting 
said   electrical   transmitter   with   the  tele-i 

25  phone  receiver  to  operate  the  same  by  said 
electrical  impulses. 

In  this  invention  a  variable  resistance 
electro-magnetic  telephone  system  is  intro- 
duced between  the  style  and  the  tone  arm 

30  of  the  well-known  talking  machine  and  bears 
the  relation  to  a  sound-record  device  that 
the  ordinary  sound  box  bears  to  the  same 
in  the  art  as  heretofore  known,  wherever  the 
sound  box  reproduces  the  mechanical  move- 

35  ments   of   the   style  by   proportionate   air 
waves  set  up  by  the  motion  of  the  style  ap- 
plied mechanically  to  the  diaphragm  of  the 
sound  box. 
In  my  present  invention  the  vibrations  set 

40  up  by  the  style  are  translated  into  electrical 
impulses  which  are  reproduced  through  the 
medium  of  an  electro-magnetic  receiver  and 
by  it  transposed  upon  the  air  medium  to  pro- 
duce the  audible  effect  directly  in  the  tone 

45  arm  upon  which  it  is  mounted. 

The  advantage  arising  from  the  electro- 
magnetic translation  and  reproduction  is 
that  it  is  thus  made  possible  to  produce  vi- 
brations  Avhich   would  not   otherwise  have 

50  recognizable  energy  in  the  air  reproduction 
and  to  magnify  the  same  until  they  add  their 
color  value  to  the  sound  reproduction  from 
the  record. 

An  object  of  the  invention  is  to  provide  a 

55  simple  compact  talking  machine  whereby 
sound  can  be  produced  from  sound  records 
with  approximately  natural  tone  and  vol- 
ume. 

The  action  of  the  talking  machine  style 

60  when  employed  with  a  sound  record  and  the 
electrical  means,  may  be  magnified  to  a  de- 
sired magnitude  so  that  the  tone  values  of 
the  recorded  sound  may  be  reproduced  with 
true  tone  and  approximately  natural  vol- 

65  ume. 


In  this  invention  a  microphone  takes  the 
direct  vibration  of  the  needle  and  the  in- 
tensity of  the  electric  impulse  and  the  sound 
produced  is  in  proportion  to  the  energy  ap- 
plied to  the  style  and  may  be  of  greater  or 
less  intensity  in  proportion  to  the  intensity 
of  the  electric  current  applied. 

Electro-magnets  may  be  actuated  by  the 
current  thus  varied  by  the  microphone,  to 
reproduce  a  vibration  set  up  by  the  style 
Avith  either  less  volume  than  its  actual  move- 
ment would  produce,  or  with  as  much 
greater  volume  as  may  be  desired. 

An  object  is  to  provide  means  whereby 
even  when  the  reproduced  sound  is  fine,  it 
will  have  true  color  and  tone;  the  tone  be- 
ing maintained  throughout  a  complete  range 
from  the  least  volume  to  the  greatest  volume 
obtainable  within  the  capacity  of  the  trans- 
mitting microphone. 

An  object  of  this  invention  is  to  adapt 
the  ordinary  telephone  receiver  for  the  pur- 
pose of  electrical  reproduction  of  recorded 
sound  waves. 

Another  object  of  the  invention  is  to  make 
provision  whereby  the  tone  arm  of  a  talk- 
ing machine  of  present  types  can  be  sup- 
plied with  electrical  reproduction  means. 

An  object  is  to  provide  means  whereby  the 
vibrations  of  moving  parts  of  the  machine 
other  than  the  style  will  not  affect  the  sound 
record  reproduction. 

Other  objects,  advantages  and  features 
of  novelty  may  appear  from  the  accompany- 
ing drawings,  the  subjoined  detail  descrip- 
tion and  the  appended  claims. 

In  the  accompanying  drawings  the  inven- 
tion will  be  shown  with  translators  con- 
nected in  primary  circuit  but  it  is  obvious 
that  they  may  be  connected  in  any  of  the 
well  known  circuits  commonly  employed  in 
the  art. 

My  translator  picks  up  the  sound  record 
vibrations  of  the  style  and  magnifies  the 
same  without  slurring.  I  provide  means 
Avhereby  a  fine  inexpensive  talking  machine 
will  be  made  into  an  electrical  machine  with- 
out any  added  horns  or  cabinets. 

The  accompanying  drawings  illustrate  the 
invention. 

Figure  1  is  a  diagrammatic  elevation  illus- 
trating a  talking  machine  of  the  disk  type 
constructed  in  accordance  with  this  inven- 
tion. 

Fig.  2  is  a  plan  partly  in  section  of  the 
tone  translator,  its  mountings  and  connec- 
tions and  a  fragment  of  the  tone  arm  to 
which  they  are  connected. 

Fig.  3  is  a  fragmental  section  of  the  T 
fitting  bearing  and  valve  construction  with 
its  connections. 

Fig.  4  is  a  sectional  detail  of  the  style 
holder  with  stjde. 

The  talking  machine  shown  is  provided 
with  the  usual  turn-table  a  to  rotate  the 
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record  disk  l>  and  mounted  upon  t!ie  n«ual 
cabinet  c  containing  the  built-in  sound  am 
plifj'ing  means  or  horn  d. 

It  is  understood  that  the  turn-table  is 
^  operated  b}"  the  usual  motor  contained  in 
the  cabinet  and  not  shown  in  the  drawings. 
Said  cabinet  is  also  provided  Avith  the  usual 
tone  arm  support  e  in  which  the  taiiiirig 
machine  tone  arm  /  is  pivotally  mounted  in 

j^Q  the  usual  v.ay  on  a  vertical  axis  at  g. 

Said  tone  arm  is  also  provided  Avith  the 
usual  head  h  Avhich  is  simply  a  T  fitting, 
the  stem  of  Avhich  oi^ens  into  the  small  end 
of  the  usual  taper  bore  of  the  tone  arm. 

15  The  reproducing  style  1  is  connected  by 
non-resonant  style  holder  or  clamping  means 
2  Avith  a  style  arm  .3  that  is  pivotally  con- 
nected to  the  tone  aim  /  by  the  non-resonant 
hub  -1  thnt  is  rotatably  mounted  on  stud  5 

20  which  is  connected  to  a  tubular  mounting  6 
that  is  carried  by  the  T  head  h  of  the  tone 
arm. 

Said  hub  4  is  secured  in  position  on  stud 
5  by  a  thumb  nu.t  7  and  comprises  a  sleeve  8 

25  having  a  flange  9  at  one  end  and  threaded  at 
the  other  end  to  receive  a  flange  nut  10. 

The  style  arm  3  as  shoAvn  is  a  strip  of 
sheet  steel  or  other  suitable  material  having 
a  hole  11  to  receive  and  considerably  larger 

30  than  the  sleeve  8.  Said  arm  is  adjustably 
and  non-resonantly  su-pported  on  the  sleeve 
8  by  means  of  soft  india  rubber  washers  12, 
13  mounted  on  said  spindle  on  opi^osite  sides 
of  the  arm  3  and  clam])ed  thereto  by  a  flange 

35  ]iut  10.  A  thiuub-nut  7  is  screwed  onto  the 
spindle  5,  and  by  tightening  said  thumb-nut 
the  sleeve  is  mounted  friction  tight  against 
the  s]>indle  support,  which  is  formed  of  the 
inner  and  outer  nuts  11,  15,  locked  together 

40  on  a  threaded  portion  16  of  the  spindle,  the 
inner  nut  14  fitting  tightly  inside  the  mount- 
ing 6  Avhich  is  provided  Avith  a  lateral  ori- 
fice 17  to  serA'e  as  a  lateral  A^ah^e  port  coop- 
erating Avith  the  tone-arm  walls  to  limit  the 

45  cross-sectional  area  of  the  passage  into  the 
small  end  of  the  tone-arm. 

The  outer  nut  15  is  proA'ided  Avith  a  flange 
to  fit  against  the  end  of  the  T  head  Avhich 
forms  a  bearing  A,  and  the  nut  14  fits  tightly 

50  inside  the  vahe  member  6,  so  that  the  style 
arm  3  is  firmly  connected  to  and  supported 
by  the  bearing  h  of  the  talking  machine 
tone-arm  /.  A  tubular  flanged  coupling  18 
is  tightly  fitted  in  the  tubular  mounting  6  so 

55  as  to  rotate  the  same:  the  flange  19  of  said 
coupling  abutting  against  the  end  of  said 
moimting  and  the  T  head  to  position  the 
mounting  in  the  head. 

The  telephone  receiA^er  tube  20  is  mounted 

^^  on  the  outer  end  of  the  bushing  18  and  abuts 
against  the  flange  19.  Means  consisting  of 
a  rotatable  bearing  having  a  vah^e-like 
movement  for  regixlating  the  area  of  an 
opening  into  the  sound-conducting  arm  of 

^^  the  talking  machine  are  thus  provided  for 


mounting  the  sound -reproducing  means  or 
telephone  receiver  on  the  tone-arm.  I  have 
thus  formed  a  Aalve  control  betAveen  the 
sound-reproducing  means  and  the  tone  arm. 

Upon  the  telephone  receiver  tube  20  is  70 
mounted  the  telephone  receiver  housing  21 
upon  Avhich  is  mounted  a  telephone  receiA'er 
22  of  approved  type.     Said  receiver  22  in- 
cludes the  usual  diaphragm  23  and  the  elec- 
tro-magnet 24  for  operation  thereof;  said  75 
magnet  being  in  the  electrixj  circuit  compris- 
ing the  lead  25,  sAvitch  26,  battery  27,  lead 
28,  tone-arm  3,  variable  resistance  electrical 
telephone  transmitter  29,  and  the  lead  30. 
Said  telephojie  transmitter  29  is  directly  ac-  go 
tuated  b}^  the  reproducing  style  traveling  in 
the  record  groove.     Said  resistance  29  may 
be  mounted  on  the  tone-arm  in  any  suitable 
manner   Avell-knoAvn    in    the    art,    and    one 
method  of  mounting  the  same  is  illustrated  85 
in  my  co-pending  application  for  dead  beat 
balanced  electrical  transmitter,  Serial  No. 
82,266,  filed  in  the  United  States  Patent  Of- 
fice Mar.  4,  1916.     Means  are  provided  for 
opei-ativel.y  connecting  a  telephone  system  90 
and  the  style  of  the  talking  machine  with 
sound-amplifying  means. 

The  non-resonant  style  holder  and  clamp- 
ing means  2  comprises  a  stud  31  fixed  to  the 
tone-arm  3  and  a  non-resonant  style  holder  95 
or  mounting  32  provided  with  a  slanting 
stAde  seat  33  therein  and  compressed  by  a 
Avasher  34  mounted  on,  and  a  thumb-nut  35 
screAved  onto  said  stud  31.     Said  non-reso- 
nant moimting  is  connected   to  the   style.  100 
The  seat  33  may  he  made  either  by  an  awl 
hole  through  the  support  32  or  by  a  slit  from 
oiie  side  a  considerable  depth  into  the  sup- 
port, so  that  Avhen  said  style  is  inserted  as 
shoAvn   in  Fig.  4  and  the  nut  35   screwed   105 
home,  the  style  Avill  be  firmly  clamped  at  the 
desired  angle. 

The  variable  resistance  29  is  mounted  on 
a  conducting  stud  36  between  the  stud  31 
and  the  arm-supporting  sleeve  8  and  close  to  110 
the  free  end  of  the  style  arm  3,  thus  forming 
a  moderate  weight  projecting  from  the  flat 
tone-arm  on  the  side  opposite  the  style 
holder  or  clamping  means  2.  A  non-reso- 
nant vibration  stop  or  absorbing  weight  37  115 
is  applied  to  the  st^de  arm  3  on  the  side 
thereof  opposite  the  variable  resistance  29. 
Said  vibration  stop  is  mounted  on  the  style 
arm  by  a  bolt  38,  nut  39  and  Avasher  40,  and 
consists  of  a  Aveight  41  made  of  lead  or  120 
some  other  suitable  material  and  a  non-reso- 
nant Avasher  42  interposed  between  the 
Aveight  41  and  the  arm  3. 

The  telephone  receiver  is  acoustically  con- 
nected to  the  tone  arm  by  the  tube  20,  the  125 
coupling  18  and  the  tubular  mountipg  6._ 

In  practical  operation  the  vibrations 
transmitted  by  the  record  to  the  record  actu- 
ated style  1  produces  in  the  variable  resist- 
ance 29  variations  which  are  effective  upon  130 
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the  electro-magnet  24  and  operate  the  tele- 
johone  diaphragm  23,  thus  producing  sound 
wave  impulses  in  the  hollow  sound  waA^e  or 
impulse  conductor  formed  by  the  parts  20, 
5  IS,  6,  and  /.  The  telephone  receiver  22  is 
thus  connected  to  deliver  sound  wave  im- 
pulses to  said  sound  wave  impulse  conductor. 
The  sound  wave  impulses  are  transmitted 
tiirough  the  ]5ort  IT  of  the  bearing  6  when 

10  said  bearing  is  turned  to  cause  the  port  17 
to  register  with  the  bore  of  the  tone-arm. 
The  telephone  receiver  being  thus  connected 
and  operated  by  the  record  actuated  style, 
delivers  sound  wave  impulses  into  said  sound 

1 5  wave  conductor. 

It  is  thus  seen  that  means  carried  by  the 
tone-arm  are  connected  to  actuate  the  tele- 
phone receiver  also  carried  by  the  tone-arm 
to  set  up  sound  impulses  in  said  conductor 

20  and  to  transmit  them  through  the  tone-arm, 
and  that  I  haA^e  produced  in  a  talking  ma- 
chine a  telephone  system  in  operable  con- 
nection with  the  tone-arm  thereof. 

The  opening  17  is  susceptible  of  adjust- 

2  5  ment  in  relation  to  the  opening  into  the 
tone-arm  for  proportioning  the  sound  wave 
passage  for  the  regulation  of  the  sound  re- 
production. 

By  rotating  the  telephone  receiver  and 

30  thus  turning  the  tubular  mounting  6  the 
passage  through  the  port  17  into  the  tone- 
arm  /  may  be  reduced  and  enlarged  by  these 
mechanical  means  as  desired  to  give  the  full 
volume  of  the  sound  impulses  set  up  by  the 

35  diaphragm  or  to  modify  the  same  as  may  be 
required. 

The  volume  of  sound  impulses  set  up  in 
the  tone  arm  will  depend  upon  the  amount 
of  energy  in  the  translating  electric  circuit. 

40  I  haA'e  thus  produced  the  combination 
with  means  for  reproducing  sound  wave  vi- 
brations of  means  for  accurately  translating 
the  same  into  an  u.ndulatory  electric  current 
corresponding  to  the  original  sound  wave 

45  impulses,  and  moreover  haA^e  proAdded  in 
combination  therewith,  an  arrangement  by 
which  the  sound  wave  impulses  are  de- 
livered into  the  tone-arm  of  the  talking  ma- 
chine. 

50       I  claim : — 

1.  The  combination  with  a  talking  ma- 
chine tone  arm  and  a  style  connected  there- 
to, of  an  electrical  transmitter  connected  to 


and  carried  by  the  style  and  tone  arm  and 
arranged  to  receive  impulses  from  the  style;  55 
a  telephone  receiA'er  mounted  on  and  carried 
b,y  said  tone  arm  and  acoustically  connected 
to  the  tone  arm;  and  electrical  connections 
connecting  the  electrical  transmitter  with 
the  telephone  receiver.  60 

■2.  In  an  electrical  telephone  talking  ma- 
chine the  combination  with  a  style  arm;  of 
a  style  mounting  thereon ;  a  style  carried  by 
said  mounting;  a  telephone  transmitter  on 
said  stjde  arm;  a  support  for  one  end  of  65 
said  style  arm,  the  other  end  of  said  arm 
being  free,  and  a  weight  non-resonantly 
mounted  on  the  style  arm  between  the  style 
and  the  support. 

3.  In  an  electrical  telephone  talking  ma-  70 
chine  the  combination  with  a  style  arm;  of 

a  style  mounting  thereon ;  a  style  carried  by 
said  mounting;  a  telephone  transmitter  on 
said  style  arm ;  a  support  for  one  end  of  said 
style  arm,  the  other  end  being  free,  and  a  75 
Aveight  non-resonantly  mounted  on  the  style 
arm  betAveen  the  style  and  transmitter  on  the 
one  side  of  said  weight,  and  the  support  on 
the  other  side. 

4.  In  an  electrical  telephone  talking  ma-  80 
chine,  a  style  arm;  non-resonant  means  for 
supporting  one  end  of  said  style  arm,  the 
other  end  of  said  arm  being  free;  and  a 
style  at  the  free  end  of  the  style  arm,  a  tele- 
phone transmitter  at  the  free  end  of  the  85 
style  arm;  and  a  non-resonantly  mounted 
weight  on  the  style  arm  between  said  style 
and  transmitter  on  the  one  hand,  and  the 
non-resonant  support  on  the  other  hand. 

5.  The  combination  with  a  tone-arm,  of  a  9<^ 
telephone  receiver  carried  by  said  tone-arm, 
means    to    transmit    sound-wave    impulses 
from  said  receiver  to  said  tone-arm,  a  style 
arm  connected  to  said  tone-arm  and  haAdng 

a  free  end;  a  style  at  the  free  end  of  the  95 
style  arm;  a  telephone  transmitter  at  the 
free  end  of  the  style  arm ;  and  a  weight  be- 
tween the  transmitter  and  style  on  the  one 
hand  and  the  stjde  arm  support  on  the  other 
hand.         -  100 

In  testimony  whereof,  I  have  hereunto  set 
mv  hand  at  Los  Angeles,  California,  this 
12th  day  of  July,  1916. 

EDWAED  H.  AMET. 

Witness : 

James  R.  Townsend. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  John  C.  English,  a 
citizen  of  the  United  States,  and  a  resident 
of  the  city  of  Camden,  county  of  Camden, 
5  and  State  of  New  Jersey,  have  invented  cer- 
tain new  and  useful  Improvements  in  Talk- 
ing-Machines, of  which  the  following  is  a 
specification. 
The  main  objects  of  this  invention  are  to 

10  provide    in    a    talking   machine   improved 
sound  amplifying  means;   and  to  provide 
other  improvements  as  will  appear  herein- 
after. 
In  the  accompanying  drawings  Figure  1 

15  is  a  fragmentary  side  elevation  partly  in 
vertical  longitudinal  section  of  a  talking 
machine  constructed  in  accordance  with  this 
invention ;  Fig.  2  is  a  perspective  of  a  sound 
amplifier   constructed   in    accordance   with 

20  this  invention;  Figs.  3  and  4  are  perspec- 
tive views  of  two  different  forms  of  sound 
amplifiers  constructed  in  accordance  with 
this  invention;  and  Fig.  5  is  a  longitudinal 
horizontal  section  of  a  sound  amplifier  con- 

25  structed  in  accordance  with  this  invention. 
Referring  to  the  drawings,  one  embodi- 
ment of  this  invention  comprises  a  cabinet  1 
provided  at  the  upper  end  thereof,  with  a 
top  compartment   2    inclosed  by  a  hollow 

30  cover  3.  The  top  compartment  2  contains 
a  rotary  record  support  or  turntable  4,  a 
sound  box  or  sound  reproducer  5  arranged 
to  cooperate  with  a  sound  record  5'  on  the 
record  support  4,  and  a  hollow   tapering 

35  tone  arm  or  sound  box  arm  6  connected  at 
its  smaller  end  to,  and  communicating  with, 
the  sound  box  5.  The  tone  arm  6  is  mounted 
to  swing  with  the  sound  box  5  across  the 
record  support  4  about  a  vertical  axis  ex- 

40  tending  through  the  larger  end  of  the  tone 
arm.  The  larger  end  of  the  tone  arm  6 
turns  downwardly  and  communicates  with 
the  upper  end  of  a  sleeve  9  passing  snugly 
and  fixedly  through  a  partition  8  forming 

45  the  floor  of  the  top  compartment  2  of  the 
cabinet,  the  axis  of  oscillation  of  the  tone 
arm  6  being  coincident  with  the  longitudi- 
nal axis  of  the  sleeve  9. 

For  amplifying  the  sounds  delivered  from 

50  the  sound  box  5  through  the  tone  arm  6 
and  sleeve  9,  there  is  arranged  within  the 
cabinet,  below  and  extending  downwardly 
from  the  floor  8  of  the  top  compartment  of 
the  cabinet,  a  hollow  longitudinally  curved 

55  rigid  bracket  10,     The  upper  end  of  this 


bracket  10  is  provided  with  a  circular  inlet 
10',  which  registers  and  communicates  with 
the  lower  end  of  the  sleeve  9,  and  the  upper 
end  of  the  bracket  is  also  provided  with  a 
flat  horizontal  flange  11  integral  or  rigid  60 
therewith  and  rigidly  secured  to  the  under 
side  of  the  partition  8  by  means  of  screws 
12,  or  in  any  other  suitable  manner. 

The  bracket   10  flares  downwardly  and 
forwardly  from  its  upper  end  and  termi-  65 
nates  in  a  transversely  oblong  substantially 
rectangular  lower  end  13,  provided  with  a 
plurality  of  spaced  openings  or  outlets  13' 
communicating    with    the    interior   of   the 
bracket  and  forming  sockets  in  which  are  70 
secured  the  inner  ends  respectively  of  a  plu- 
rality of  tubes  or  resonators  14  which  are 
entirely  supported  by  the  bracket  10,  and 
which  project  freely  in  the  interior  of  the 
cabinet  from  the  bracket.     These  tubes  or  75 
resonators  14  taken  together  with  the  bracket 
10  form  a  sound  amplifier. 

The    longitudinal    opening   through    the 
bracket  10  increases  gradually  downwardly 
in  transverse  sectional  area    and    changes  80 
gradually  from  the  circular  shape   of  the 
inlet  10'  to  the  oblong  rectangular  shape  of 
the  interior  of  the  lower  or  outlet  end  of 
the  bracket.    The  outlets  13'  of  the  bracket 
are  preferably  rectangular  and  substantially  85 
square  in  outline,  forming  sockets  which  are 
substantially  identical  in  size  and  form  and 
which  are  preferably  arranged  in  horizontal 
alinement.    The  portions  15  of  the  bracket 
between  the  outlets  13',  and  the  adjacent  90 
portions  of  the  inner  surfaces  of  the  walls 
of  the  resonators  14,  preferably  converge  in- 
wardly and  terminate  respectively  in  sharp 
substantially  vertical  edges  15',  arranged  to 
facilitate  the  entrance  of  sound  waves  into  95 
the  resonators  14. 

The  tubes  or  resonators  14  may  be  circular 
in  cross  section,  as  shown  in  Fig.  2,  or  hex- 
agonal as  shown  in  Fig.  3,  or  rectangular  or 
square,  as  shown  in  Fig.  4;  or  any  other  100 
desirable  shape  in  transverse  section  through 
the  major  portion  of  their  lengths,  and  may 
be  of  substantially  equal  lengths,  as  shown 
in  Fig.  2,  or  of  unequal  lengths,  as  shown 
in  Figs.  3  and  4,  and  may  have  sides  or  walls  105 
either  of  uniform  thickness,  as  shown  in 
Figs.  2  and  3,  or  of  different  thicknesses,  as 
shown  in  Fig.  4,  as  may  be  preferred  for  any 
particular  purpose. 

It  is  to  be  understood  that  this  invention  HO 
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is  not  limited  to  any  particular  material  for 
constructing  the  tubes  or  resonators  14,  al- 
though tubes  or  resonators  which  are  made 
of  such  material  that  the  sides  of  the  tubes 
5  will  vibrate  when  in  operation  have  been 
found  to  produce  good  results. 

In  the  various  forms  of  amplifiers  con- 
structed in  accordance  with  this  invention, 
the  inner  ends  of  the  tubes  or  resonators  14 

10  are  preferably  exteriorly  identical  in  con- 
struction and  adapted  to  fit  in  sockets  of 
uniform  sizes,  so  that  any  of  the  several 
forms  of  tubes  may  be  used  with  one  type  of 
bracket    10,    thus    permitting    any    desired 

15  combination  of  tubes  with  a  single  type  of 
bracket. 

From  the  foregoing  it  is  evident  that  an 
amplifier  may  be  constructed  in  accordance 
with  this  invention  by  combining  the  bracket 

20  10  hereinbefore  described  either  with  a  se- 
ries of  similar  tubes  of  like  material,  or  of 
different  materials,  or  by  combining  the 
bracket  10  with  a  plurality  of  tubes  of  vari- 
ous shapes  and  of  various  or  like  materials. 

25  It  has  been  found  that  when  a  plurality 
of  tubes  or  resonators  are  used  simultane- 
ously, as  hereinbefore  described,  in  an  ampli- 
fier for  the  sounds  transmitted  from  the 
sound  reproducer  of  a  talking  machine,  the 

50  tubes  or  resonators  supplement  each  other  in 
acting  on  the  complex  tones  and  over  tones 
transmitted  from  the  reproducer,  and  tones 
or  over  tones  which  might  be  unaffected  or 
subordinated  in  one  of  the  tubes,  are  ap- 

3  a  parently  taken  up  and  acted  on  by  some 
other  tube  or  tubes,  and  that  all  of  the  tubes 
thus  working  together  will  give  a  pleasing 
round  full  mellow  quality  to  the  reproduced 
sounds. 

40  Having  thus  described  my  invention,  what 
I  claim  and  desire  to  protect  by  Letters 
Patent  of  the  United  States  is : 

1.  In  a  talking  machine,  the  combination 
with  an  amplifier  comprising  a  hollow  sta- 

45  tionary  sound  conveying  bracket  of  rela- 
tively non-vibratory  construction  provided 
with  an  opening  at  one  end  and  a  plurality 
of  openings  at  its  other  end,  of  a  sound  box 
communicating  with   said   first  mentioned 

50  opening  and  a  plurality  of  spaced  resonators 
communicating  with  the  said  plurality  of 
openings  respectively. 

2.  In  a  talking  machine,  the  combination 
with  an  amplifier  comprising  a  hollow  sta- 

00  tionary  sound  conveying  bracket  of  rela- 
tively non- vibratory  construction  having  an 
opening  at  one  end  and  a  series  of  openings 
at  its  other  end  forming  sockets,  of  a  series 
of  spaced  resonators  wholly  supported  in 

6G  said  sockets,  and  a  sound  box  communicating 
with  the  opening  in  the  other  end  of  said 
bracket. 

3.  In  a  talking  machine,  the  combination 
with  an  amplifier  comprising  a  hollow  sta- 

65  tionary  sound  conveying  bracket  of  rela- 


tively non- vibratory  construction  having  an 
opening  at  one  end  and  a  series  of  openings 
at  its  other  end  forming  sockets,  of  a  series 
of  spaced  tubes  wholly  supported  in  said 
sockets,  and  a  sound  box  commvmicating  /O 
with  the  opening  in  the  other  end  of  said 
bracket. 

4.  In  a  talking  machine,  the  combination 
with  a  sound  reproducer,  of  an  amplifier 
comprising  a  rigid  holloAV  bracket  of  rela-  75 
tively  non- vibratory  construction  having  one 
end  communicating  with  said  reproducer 
and  flaring  from  said  end,  and  a  plurality 

of  independent  tubiilar  resonators  communi- 
cating with  the  other  end  of  said  bracket.  SO 

5.  In  a  talking  machine,  the  combination 
with  a  cabinet,  of  a  rigid  hollow  non-vi- 
bratory bracket  rigidly  secured  to  said  cabi- 
net and  depending  downwardly  therein,  said 
bracket  being  provided  with  an  inlet  at  its  So 
upper  end,  and  the  lower  end  of  said 
bracket  being  substantially  oblong  trans- 
versely, a  sound  reproducer  communicating 
with  the  upper  end  of  said  bracket  through 
said  inlet,  and  a  plurality  of  resonators  com-  -0 
municating  with  the  lower  end  of  said 
bracket. 

6.  In  a  talking  machine,  the  combination 
with  a  cabinet,  of  a  rigid  hollow  non-vibra- 
tory bracket  rigidly  secured  to  said  cabinet  -5 
and  depending  downwardly  therein,  said 
bracket  being  provided  Avith  an  inlet  at  its 
upper  end,  and  the  lower  end  of  said  bracket 
being  substantially  oblong  transversely,  a 
sound  reproducer  communicating  with  the  ^^^ 
upper  end  of  said  bracket  through  said  inlet, 
and  a  plurality  of  resonators  communicat- 
ing with  the  lower  end  of  said  bracket,  said 
resonators  being  arranged  in  a  substantially 
horizontal  plane.  -^° 

7.  In  a  talking  machine,  the  combina- 
tion with  a  cabinet,  of  a  hollow  non- vibra- 
tory bracket  depending  downwardly  in  said 
cabinet,  a  sound  reproducer  communicating 
with  the  upper  encl  of  said  bracket,  and  a  •^■'■^ 
plurality  of  independent  tubular  resona- 
tors communicating  with  the  lower  end  of 
said  bracket  and  extending  in  substantially 
parallel  relation. 

8.  In  a  talking  machine,  the  combination  ^'^^ 
with  a  cabinet,  of  a  holloAv  non-vibratory 
bracket  extending  downwardly  in  said  cabi- 
net, a  sound  reproducer  communicating  with 
the  upper  end  of  said  bracket,  and  a  phi 
rality  of  independent  tubular  sound  resona-  ■'•^^ 
tors  communicating  with  the  lower  end  of 
said  bracket  and  extending  in  substant'^ally 
parallel  relation,  said  tubular  resonators  be- 
ii\g  arranged  in  a  substantially  horizontal 
plane.  ^^s 

9.  In  a  talking  machine,  the  combination 
with  sound  reproducing  means,  of  a  sound 
amplifier  communicating  therewith  and 
comprising  a  rigid  hollow  non- vibratory 
bracket,    and    a    plurality    of   independent  -^^^ 
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tubular  wooden  resonators  communicating 
with  said  bracket. 

10.  In  a  talking  machine,  the  combina- 
tion with  a  sound  amplifier  comprising  a 
5  hollow  sound  conveying  member  provided 
with  an  inlet  and  with  a  plurality  of  outlets, 
of  sound  reproducing  means  arranged  to 
deliver  sound  into  said  inlet,  and  a  plural- 
ity of  spaced  hollow  members  each  com- 

10  posed  of  vibratory  elements,  the  generatrix 
of  the  sides  of  which  is  parallel  to  the  axis 
of  said  member,  said  hollow  members  being 
arranged  to  amplify  sounds  received  from 
said  outlets. 

15  11.  In  a  talking  machine,  the  combination 
with  an  amplifier  comprising  a  hollow  non- 
vibratory  sound  conveying  member  pro- 
vided with  an  inlet  and  a  plurality  of  out- 
lets communicating  with  said  inlet,  of  sound 

20  reproducing  means  arranged  to  deliver 
sound  into  said  inlet,  and  a  plurality  of 
substantially  parallel  resonators  arranged 
in  substantially  the  same  plane  to  receive 
sounds  from  said  outlets. 

25  12.  In  a  talking  machine,  the  combination 
with  an  amplifier  comprising  a  hollow  non- 
vibratory  sound  conveying  member  pro- 
vided with  an  inlet  and  a  plurality  of  out- 
lets communicating  with  said  inlet,  of  sound 

30  reproducing  means  arranged  to  deliver 
sound  into  said  inlet,  and  a  plurality  of  sub- 
stantially parallel  resonators  arranged  in 
substantially  the  same  plane  to  receive 
sounds  from   said   outlets,   said  resonators 

35  being  entirely  supported  by  said  hollow 
member. 

13.  In  a  talking  machine,  the  combina- 
tion with  a  sound  amplifier  comprising  a 
rigid    hollow    substantially    non-vibratory 

40  stationary  sound  conveying  member  pro- 
vided with  an  inlet  and  with  a  plurality 
of  outlets,  of  sound  reproducing  means  ar- 
ranged to  deliver  sound  into  said  inlet,  and 
a    plurality    of    spaced    stationary    hollow 

45  vibratory  members  arranged  to  receive 
sounds  from  said  outlets. 

14.  In  a  talking  machine,  the  combina- 
tion with  a  sound  amplifier  comprising  a 
hollow  sound  conveying  member  provided 

50  with  an  inlet  and  with  a  plurality  of  outlets 
arranged  in  substantially  the  same  plane, 
of  sound  reproducing  means  arranged  to 
deliver  sound  into  said  inlet  and  a  plurality 


of  spaced  hollow  tubes  of  uniform  bore  ar- 
ranged to  receive  sounds  from  said  outlets.     56 

15.  In  a  talking  machine,  the  combina- 
tion with  sound  reproducing  means,  of 
sound  amplifying  means  communicating 
therewith  and  comprising  a  hollow  non- 
vibratory  longitudinally  flaring  bracket  CO 
having  a  sound  inlet  provided  at  its  smaller 
end  and  having  its  larger  end  oblong  in 
transverse  section  with  its  major  transverse 
axis  considerably  greater  than  its  minor 
transverse  axis,  and  said  larger  end  being  65 
provided  with  a  plurality  of  outlets  ar- 
ranged in  a  series  extending  in  the  direc- 
tion of  the  major  transverse  axis  of  said 
end,  and  a  plurality  of  hollow  members 
communicating  with  said  outlets  respec-  70 
tively. 

16.  In  a  talking  machine,  the  combina- 
tion with  sound  reproducing  means,  of 
sound  amplifying  means  communicating 
therewith  and  comprising  a  hollow  non-  76 
vibratory  longitudinally  flaring  .bracket 
having  a  sound  inlet  provided  at  its  smaller 
end  and  having  its  larger  end  oblong  in 
transverse  section  with  its  major  transverse 
axis  considerably  greater  than  its  minor  80 
transverse  axis,  and  said  larger  end  being 
provided  with  a  plurality  of  outlets  ar- 
ranged in  a  series  extending  in  the  direc- 
tion of  the  major  transverse  axis  of  said 
end,  and  a  plurality  of  spaced  parallel  hoi-  85 
low  members  communicating  with  said  out- 
lets respectively. 

17.  In  a  talking  machine,  the  combina- 
tion with  an  amplifier  comprising  a  hollow 
non- vibratory  sound  conveying  member  pro-  90 
vided  with  an  inlet  and  a  plurality  of  out- 
lets communicating  with  said  inlet,  of  sound 
reproducing  means  arranged  to  deliver 
sounds  into  said  inlet,  and  a  plurality  of 
substantiallv  parallel  resonators  arranged  in  95 
substantially  the  same  plane  to  receive 
sounds  from  said  outlets,  said  resonators 
having  delivery  ends  opening  in  the  same 
general  direction. 

In  witness  whereof  I  have  hereunto  set  100 
my  hand  this  3rd  day  of  September,  A.  D. 
1907. 

JOHN  C.  ENGLISH. 
Witnesses : 

A.  I.  Gardner, 
Alexander  Park. 
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To  all  whom  it  may  concern:  - 

Be  it  knoAvn  that  I,  John  C.  English,  a 
citizen  of  the  United  States,  and  a  resident 
of  the  city  of  Camden,  county  of  Camden, 
5  and  State  of  New  Jersey,  have  invented 
certain  new  and  useful  Improvements  in 
Talking-Machines,  of  which  the  following 
is  a  specification. 

The  main  objects  of  this  invention  are  to 

10  provide  an  improved  talking  machine  of 
simple  and  compact  construction ;  to  provide 
in  a  talking  machine  an  improved  cabinet ; 
improved  sound  amplifying  means;  an  im- 
proved support  for  a  swinging  tone  arm  and 

16  for  sound  amplifying  means ;  and  to  provide 
other  improvements  as  will  appear  herein- 
after. 

In  the  accompanying  drawings  Figure  1  is 
a  fragmentary  side  elevation  partly  in  verti- 

20  cal  central  section  of  a  talking  machine  con- 
structed in  accordance  with  this  invention 
and  Fig.  2  a  slightly  enlarged  f ragmentaiy 
perspective  of  a  portion  of  the  same. 

Referring  to  the  drawings,  one  embodi- 

25  ment  of  this  invention  comprises  a  substan- 
tially rectangular  cabinet  or  inclosure  in- 
cluding a  top  horizontal  wall  2,  parallel  vei-- 
tical  side  walls  3  and  4  secured  to  and  ex- 
tending  downwardly   from   the   top   wall, 

30  a  vertical  back  wall  5  connecting  the  rear 
edges  of  the  side  walls,  and  a  vertical  front 
wall  6  connecting  the  front  edges  of  the 
side  walls.  These  walls  of  the  cabinet  are 
preferably  made  of  wood  and  are  compara- 

35  tively  thick,  as  is  usual  in  similar  cabinets 
to  protect  the  inclosed  mechanism. 

The  major  portion  of  the  bottom  of  this 
cabinet  is  formed  by  a  comparatively  thin 
substantially    horizontal    and    rectangular 

40  sounding-board  7,  the  edges  of  which  are  se- 
cured in  any  suitable  manner  in  horizontal 
recesses  8  provided  therefor  in  the  vertical 
walls  of  the  cabinet. 
The  cabinet  is  mounted  upon  the  usual  or 

45  any  suitable  spaced  supports  9  depending 
from  the  lower  edges  of  the  vertical  walls  of 
the  cabinet.  These  supports  9  keep  the  lower 
horizontal  edges  of  the  vertical  walls  of  the 
cabinet   spaced   above   any   flat   base  upon 

50  which  the  cabinet  may  happen  to  be  mount- 
ed and  permit  sound  waves  to  be  transmit- 
ted from  the  bottom  sounding-board  7  out- 
wardly through  the  spaces  between  the  lower 


edges  of  the  vertical  wialls  of  the  cabinet 
and  the  base.    _  55 

Ai'ranged  above  the  top  wall  2  of  the  cab- 
inet is  the  usual  horizontal  turn-table  15, 
which  is  mounted  to  rotate  upon  the  upper 
end  of  a  vertical  spindle  16  which  extends 
rotatively  through  an  aperture  17  provided  60 
therefor  in  the  top  wall.  The  spindle  16  is 
mounted  to  rotate  in  suitable  bearings  car- 
ried by  a  horizontal  plate  18  depending  from 
a  removable  central  portion  19  of  the  top 
wall  2.  65 

Suitable  actuating  mechanism  20  is  ai-- 
ranged  within  the  cabinet,  preferably  de- 
pending from  the  plate  18  and  is  operatively 
connected  to  the  spindle  16  for  rotating 
the  same.  70 

Arranged  above  the  turn-table  15  is  a 
sound  box  or  sound  reproducer  25  of  any 
well-known  or  suitable  construction  and 
adapted  to  carry  a  stylus  26  arranged  to  co- 
operate with  a  sound  record  27  mounted  75 
upon  the  turn-table. 

The  sound  box  25  is  connected  in  any  well- 
known  or  suitable  manner  to  the  free  end  of 
a  tone  arm  30  with  which  it  communicates, 
the  sound  box  being  movable  with  respect  to  80 
the  tone  arm  vertically  toward  or  away  from 
the  turn-table. 

The  tone  arm  30  preferably  tapers  toward 
its  free  end,  and  the  larger  end  31  of  the 
tone  arm  is  turned  downwardly  and  is  85 
mounted  upon  and  communicates  with  the 
upper  end  of  a  hollow  substantially  cylindri- 
cal elongated  vertical  extension  32  of  a  Viol- 
low  bracket  33,  the  upper  end  of  the  exten- 
sion being  preferably  slightly  above  the  up-  90 
per  surface  of  the  top  wall  2  of  the  cabinet. 
The  tone  arm  is  restrained  by  any  well- 
known  or  suitable  means  to  swing  in  a  fixed 
horizontal  plane  about  a  vertical  axis  co- 
incident with  the  longitudinal  axis  of  the  96 
extension  32.  The  hollow  bracket  33  is  pref- 
erably a  unitary  structure  preferably  made 
of  cast  iron  or  other  similar  material  and 
having  comparatively  thick  and  rigid  walls. 

The  major  portion  of  the  hollow  bracket  100 
33  is  inclosed  by  the  cabinet  and  is  provided 
on  its  rear  side  with  a  base  plate  34  integral 
or  rigid  therewith  and  having  a  flat  vertical 
rear  surface  which  is  rigidly  clamped  to  the 
inner  surface  of  the  rear  wall  5  of  the  cabi-  105 
net  by  means  of  screws  35  extending  through 
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the  rear  wall  of  the  cabinet  and  threaded 
into  the  base  plate,  or  by  any  other  suitable 
means. 

The  vertical  extension  32  of  the  hollow 
§  bracket  33  projects  from  the  interior  of  the 
cabinet  freely  through  an  aperture  36  pro- 
vided therefor  in  the  top  wall  2  adjacent  the 
rear  wall  5  and  substantially  midway  be- 
tween the  side  walls  3  and  4  of  the  cabinet. 

10  The  lower  portion  of  the  hollow  bracket  33 
preferably  flares  downwardly  and  then  for- 
wardly  in  the  form  of  a  curved  elbow  37 
substantially  rectangular  in  cross  section 
and  terminates  in  an  enlarged  flanged  end 

15  38  integral  therewith  and  the  walls  of  which 
preferably  diverge  foi-wardly  and  form  a 
hollow  socket. 

For  amplifying  the  sound  waves  transmit- 
ted forwardly  through  the  hollow  bracket, 

20  three  sounding-boards  45,  46  and  47  are  ar- 
ranged within  the  cabinet  extending  for- 
wardly from  the  bracket.  These  sounding 
boards  are  secured  at  their  inner  ends  within 
the  socket  38  of  the  bracket  by  screws  48  ex- 

25  tending  through  the  socket  or  by  any  other 
suitable  means,  and  are  entirely  supported 
thereby.  Two  of  these  boards,  45  and  46,  are 
oppositely  arranged  in  vertical  forwardly 
diverging  planes,  the  lower  edges  of  these 

SO  boards  being  spaced  substantially  parallel 
to  and  comparatively  near  to  the  horizontal 
sounding-board  7  forming  the  bottom  of  the 
cabinet,  and  the  upper  edges  of  these  boards 
being  inclined  upwardly  in  a  forward  direc- 

S5  tion.  The  third  sounding  board,  47,  con- 
nects and  is  secured  to  the  upper  edges  of  the 
vertical  sounding  boards  45  and  46  and  ex- 
tends beneath  the  actuating  mechanism  20. 
The  front  end  edges  of  these  three  sounding- 

40  boards  are  in  a  vertical  plane  parallel  to  and 
spaced  slightly  within  the  inner  surface  of 
the  front  wall  6  of  the  cabinet. 

The  front  wall  6  of  the  cabinet  is  provided 
with  a  substantially  rectangular  opening  50 

45  similar  in  shape  and  substantially  equal  in 
area  to  and  horizontally  opposite,  the  rec- 
tangular area  inclosed  by  the  front  end 
edges  of  the  three  sounding-boards  45,  46 
and  47.    The  opening  50  may  be  provided 

60  with  one  or  more  doors  51  hinged  as  at  52 
to  swing  outwardly. 

The  three  sounding-boards  45,  46  and  47 
within  the  cabinet  form  a  three-sided  longi- 
tudinally    tapering     channel,     conduit     or 

55  sound  amplifying  device  substantially  in  the 
form  of  a  rectangular  inverted  U  in  cross 
section  and  having  its  open  side  facing  to- 
ward the  horizontal  sounding-board  7  form- 
ing the  bottom  of  the  cabinet. 

60  It  is  thought  that  the  mode  of  operation 
of  this  device  will  be  fully  understood  from 
the  foregoing  description. 

Having  thus  fully  described  this  inven- 
tion, I  claim  and  desire  to  protect  by  Let- 

65  ters  Patent  of  the  United  States : 


1.  A  talking  machine  comprising  a  cab- 
inet including  a  sounding  board  forming  an 
exterior  wall  thereof,  and  holloAv  sound 
amplifying  means  arranged  within  said 
cabinet  and  having  that  side  facing  toward  70 
said  board  spaced  from  said  board  and  open 
substantially  throughout  its  length,  said 
amplifying  means  being  also  provided  with 
an  open  delivery  end. 

2.  A  talking  machine  comprising  a  sound-  75 
ing-board,    and    hollow   s;ou.nd    conducting 
means  having  an  open  side  facing  toward 
and  spaced  from  said  board  and  an  open  de- 
livery end. 

3.  A  talking  machine  comprising  a  com-  80 
l^artment,  including  an  upwardly  extending 
front  wall  provided  with  an  outlet,  an  up- 
wardly extending  back  wall,  a  top  wall,  and 

a  sounding-board  forming  the  major  por- 
tion of  the  bottom  of  said  compartment,  85 
actuating  means  carried  by  said  top  wall, 
hollow  sound  conducting  means  extending 
within  said  inclosure  and  secured  to  and 
entirely  supported  by  said  back  wall  and  ex- 
tending freely  through  said  top  wall,  and  90 
sound  reproducing  means  arranged  above 
said  top  wall  and  communicating  with  said 
sound  conducting  means. 

4.  A  talking  machine  comprising  an  in- 
closure, including  a  sounding-board  forming  95 
a  part  of  the  exterior  thereof,  hollow  sound 
conducting  means  having   a    delivery    and 
projecting  freely  within  said  inclosure  and 
spaced     from     said     sounding-board     and 
arranged  to  deliver  sound  waves  in  a  direc-  100 
tion  substantially  parallel  to  said  sounding- 
board,  and  having  an  opening  in  a  longi- 
tudinal side  thereof  arranged  to  direct  sound 
waves  against  said  sounding-board,  sound     • 
reproducing  means  arranged  outside  of  said  105 
inclosure    and    communicating    with    said 
sound  conducting  means,  a    rotary    record 
support  arranged  outside  of  said  inclosure 

to  cooperate  with  said  sound  reproducing 
means,  and  actuating  mechanism  for  said  no 
support  arranged  within  said  inclosure  but 
outside  of  said  sound  conducting  means. 

5.  A  talking  machine  comprising  a  cab- 
inet providing  a  compartment  having  a  top 
wall,  and  a  sounding-board  forming  a  bot-  115 
tom  wall  thereof,  a  rotary  record  support 
arranged  above  said  top  wall  and  carried 
thereby,  actuating  means  for  said  support 
depending  from  said  top  wall  in  said  com- 
partment,   sound    reproducing    means    ar-  120 
ranged  above  said  support,  a  rigid  sound 
conveyer  secured  to  said  cabinet,  independ- 
ently of  said  top  wall,  and  extending  sub- 
stantially from  the  plane  of  said  top  wall 
and   into    proximity    with    said    sounding-  125 
board,  said  sound  conveyer  communicating 

at  its  upper  end  with  said  sound  reproduc- 
ing means,  and  sound  amplifying  means,  in- 
cluding a  sounding-board,  arranged  to  re- 
ceive sound  waves  from  the  lower  end  of  130 
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said  sound  conveyer,  and  arranged  to  de- 
liver sound  waves  directly  against  said  first 
mentioned  sounding-board,  and  also  directly 
through  an  outlet  provided  therefor  in  said 
5  cabinet. 

6.  In  a  talking  machine,  the  combination 
with  a  sounding-board,  of  hollow  sound 
amplifying  means  substantially  U-shaped  in 
transverse  section,   the   open  side   of   said 

10  amplifjnng  means  facing  said  sounding- 
board. 

7.  In  a  talking  machine,  the  combination 
with  a  sounding-board,  of  hollow  sound  con- 
ducting means  spaced  therefrom  and  having 

15  an  open  longitudinnl  side  facing  and  in  close 
l^roximity  to  said  board  and  bounded  by 
walls  having  edges  extending  substantially 
parallel  to  said  board. 

8.  In  a  talking  machine,  the  combination 
20  with  a  sounding-board,  of  hollow  sound  con- 
ducting means  spaced  therefrom  and  having 
an  open  longitudinal  side  facing  and  in 
close  proximity  to  said  board  and  bounded 
by  walls  having  edges  extending  substan- 

2-^  tially  parallel  to  said  board  and  having  an 
open  end  facing  in  a  different  direction,  said 
open  side  having  an  area  greater  than  said 
open  end. 

9.  In  a  talking  machine,  the  combination 
"^  with  a  sounding-board,  of  hollow  sound  con- 
ducting means  spaced  therefrom  and  hav- 


ing an  open  longitudinal  side  facing  and  in 
close  proximity  to  said  board  and  bounded 
by  walls  having  edges  extending  substan- 
tially parallel  to  said  board  and  having  an  35 
open  end  facing  in  a  different  direction,  said 
open  side  having  an  area  greater  than  said 
open  end,  and  said  sounding-board  extend- 
ing over  the  entire  area  of  said  open  side. 

10.  A  talking  machine  comprising  a  com-  4Q 
partment  including  a  sounding  board  form- 
ing an  exterior  wall  thereof,  hollow  sound 
conducting  means  having  an  open  delivery 
end  projecting  freely  within  said  compart- 
ment, a  tone  arm  arranged  outside  of  said  45 
compartment  and  communicating  with  and 
entirely  supported  by  said  sound  conduct- 
ing means,  sound  reproducing  means  com- 
municating with  said  tone  arm,  a  rotary 
record  support  arranged  outside  of  said  com-  50 
partment  to  cooperate  with  said  sound  re- 
producing means,  and  actuating  mechanisro 
for  said  support  arranged  within  said  com- 
partment but  outside  of  said  sound  conduct- 
ing means.  55 

In  witness  whereof,  I  have  hereunto  set 
my  hand  this  l7th  day  of  March,  A.  D., 
1911. 

JOHN  C.  ENGLISH. 

Witnesses : 

Frank  B.  MiDDLETOisr,  Jr., 

ChARIES   F.   WlliLARD. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
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Specification  of  Letters  Patent.  Patented  Apr.  10,  1917. 

Application  filed  March  22, 1916.     Serial  No.  85,923. 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  Edward  T.  Frankel, 
a  citizen  of  the  United  Stutes,  and  a  resident 
of  the  city  of  New  York,  borough  of  Man- 
5  hattan,  in  the  count}^  and  State  of  New 
York,  have  invented  a  new  and  Improved 
Talking-Machine  Eecord,  of  which  the  fol- 
lowing is  a  full,  clear,  and  exact  description. 
This  invention  relates  to  disk  records  for 

10  talking  machines,  and  has  for  its  general  ob- 
ject to  improve  the  record  in  a  simple  and 
inexpensive  manner  so  as  to  increase  the  ef- 
fective record  space  or  the  duration  of  the 
sound  reproduction  for  a  given  area. 

15"  A  more  specific  object  of  the  invention  is 
the  provision  of  a  plurality  of  concentric 
record  grooves  which  are  acoustically  unre- 
lated and  each  is  a  separate  piece,  and  the 
pieces  are  recorded  and  reproduced  at  dif- 

20  ferent  rotative  speeds,  but  the  rotative  speed 
of  each  piece  is  uniform  throughout,  and 
consequently  Avithin  a  given  area  a  larger 
number  of  sound  undulations  can  be  ob- 
tained than  the  maximum  possible  with  the 

25  ordinary  records,  as  can  be  mathematically 
demonstrated,  and  on  each  disk  will  be  the 
titles  of  the  pieces  and  the  speeds  at  which 
they  are  to  be  reproduced,  so  that  the  user 
can,  by  adjusting  the  speed  regulator  of  the 

30  machine,  play  the  pieces  at  the  proper 
speeds.  Each  piece  ends  in  a  circular  groove 
so  that  it  is  impossible  for  the  needle  to 
pass  from  the  groove  of  one  piece  to  the 
groove  of  the  adjacent  jjiece,  and  the  smooth 

35  space  between  the  grooves  will  guide  the 
user  in  properly  placing  the  needle  for  the 
desired  selection. 

With   such  objects  in  view,   and   others 
v/hich  Vt'ill  appear  as  the  description  pro- 

40  ceeds,  the  invention  comprises  various  novel 
features  of  construction  and  arrangement  of 
parts  which  will  be  set  forth  Avith  particu- 
larity in  the  following  description  and 
claims  appended  hereto. 

45       In  the  accompanying  drawing  which  illus- 
trates one  embodiment  of  the  invention  and 
wherein  similar  characters  of  reference  indi- 
cate corresponding  parts  in  both  the  views, 
Figure  1  is  a  plan  view  of  the  record 

50  disk;  and 

Fig.  2  is  an  enlarged  sectional  view  on  the 
line  2— 2_,  Fig.  1.  _ 

Keferring  to  the  drawing,  the  disk  1  is 


maile  in  the  usual  manner,  except  as  far  as 
the  record  grooves  are  concerned.  One  or  55 
both  faces  of  the  disk  has  a  plurality  of 
record  grooves  2  and  3  occupying  different 
concentric  portions  or  areas  of  the  disk. 
The  groove  areas  are  separated  by  a  narrow 
smooth  surface  4,  so  that  it  is  impossible  for  60 
the  needle  or  stylus  to  pass  automatically 
from  the  finishing  end  of  one  groove  to  the 
beginning  of  the  next  groove.  In  the  pres- 
ent instance  the  beginnings  5  and  6  of  the 
record  grooves  2  and  3  are  outermost,  so  that  65 
the  needle  will  travel  inwardly  as  the  record 
plays ;  and  the  inner  ends  of  the  grooves  ter- 
minate in  deep  circular  grooves  7  and  8,  so 
that  the  needle  will  remain  engaged  in  the 
grooves  if  the  record  continues  to  rotate  70 
after  the  end  of  the  piece  is  reached,  and 
thus  there  is  no  danger  of  the  needle  passing 
from  the  record  groove  2  to  the  record 
groove  3.  The  central  space  9  is  utilized  for 
advertising  purposes  in  the  usual  manner  7  5 
and  also  for  bearing  the  titles  of  the  pieces 
on  the  record,  and  associated  Avith  each  title 
is  the  notation  of  the  speed  at  which  the 
disk  should  turn  for  the  reproduction  of 
such  piece,  as  indicated  in  Fig.  1.  The  sound  80 
vibrations  of  the  inner  record  groove  are  re- 
corded at  a  higher  rotative  speed  than  that 
required  for  the  outer  record,  so  that  within 
a  comparatively  small  area  a  piece  of  con- 
siderable length  can  be  recorded,  and  as  a  85 
result,  two  or  more  complete  pieces  can  be 
recorded  in  the  area  usually  employed  for  a 
single  piece,  according  to  the  common 
method  of  sound  recording  and  reproduc- 
tion. It  is  to  be  iinderstoocl  that  although  90 
only  two  record  grooves  are  shown,  the  num- 
ber may  be  varied,  and  furthermore,  the 
grooves  may  be  reversely  arranged  to  those 
shown,  so  that  the  needle  will  travel  out- 
wardly. The  record  differs  from  that  type  95 
of  disk  records  which  has  a  plurality  of 
sound  grooA^es  for  the  simultaneous  repro- 
duction of  sound  by  reproducers  operating 
in  connection  with  the  respective  grooves. 

Having  thus   described  my  inA'ention,   I  100 
claim  as  new  and  desire  to  secure  by  Letters 
Patent: 

1.  A  disk  record  having  separate  concen- 
tric portions  provided  with  sound  grooves 
recorded  at  different  rotative  speeds.  105 

2.  A  disk  record  having  spiral  sound  rec- 
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ord  grooves  occupying  different  concentric 
portions  on  the  face  of  the  disk,  there  being 
an  ungrooved  circular  portion  on  the  face 
between  the  grooved  areas,  the  said  grooves 
being  recorded  at  different  rotative  speeds, 
and  the  rotative  speed  for  each  groove  being 
maintained  uniform  from  beginning  to  end. 


In  testimony  Avhereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

EDWARD  T.  FRANKEL. 
Witnesses : 

C.  Bradwat, 
Philip  D.  Rollhaus. 


CopiQS  of  this  patent  may  be  obtained,  for  fi:ve  eents  eacli^  by  addressing  the  "  Commissioneir  o£  Patents^ 
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Application  filed  July  24,  1912,  Serial  No.  711,308.     ReineVred  Septeml)er  19,  1916.     Serial  No.  121,066. 


To  all  whom  it  may  concern:  ■ 

Be  it  known  that  I,  Oscar  H.  Karch,  a 
citizen  of  the  United  States,  and  resident  of 
Rochester,  in  the  county  of  Monroe  and 
5  State  of  New  York,  have  invented  certain 
neAV  and  useful  Improvements  in  Automatic 
Stops  for  Sound-Reproducing  Machines,  of 
which  the  following  is  a  specification. 
This  invention  relates  to  a  device  for  auto- 

10  maticallj'  stopping  a  phonograph  sound- 
reproducing  machine  after  the  completion  of 
the  reproduction  of  a  record,  and  particu- 
larly to  a  stop  of  the  type  in  which  the 
movement  of  the  reproducer-mechanism  is 

15  employed  to  throw  the  stop  into  operation. 

The  object  of  the  invention  is  to  produce 

a  stop  which  may  be  adjusted  in  a  novel 

and  simple  manner,  according  to  the  length 

of  the  record,  so  as  to  stop  the  machine  im- 

20  mediately  after  the  completion  of  a  repro- 
duction, and  to  this  end  I  employ  an  ar- 
rangement in  which  the  necessary  adjust- 
ment is  effected,  as  a  preliminary  to  the  re- 
production,  by   simply   moving   the   repro- 

25  ducer  manually  to  a  position  in  which  the 
stylus  registers  with  the  last  portion  of  the 
record-groove,  the  mechanism  being,  as  the 
direct  and  immediate  consequence  of  this  op- 
eration, set  in  a  position  in  which  it  Avill  there- 

30  after  automatically  stop  the  operation  of 

the  machine  when  the  stylus  again  reaches  the 

same  point  during  the  reproducing  operation. 

In  the  accompanying  drawings : — 

Figure  1  is  a  side  elevation  of  a  gramo- 

35  phone  provided  with  a  stop  embodying  the 
present  invention,  the  table  of  the  machine 
being  shown  in  vertical  section ; 

Fig.  2  is  a  plan- view  of  the  same  machine 
with  parts  broken  away  for  clearness  of  illus- 

40  tration;  and 

Fig.  3  is  a  j)lan-view  of  a  modified  form 
of  the  invention. 

The  invention  is  illustrated  as  applied  to 
a  sound-reproducing  machine  of  the  disk 

45  type,  though  it  will  be  understood  that  it  is 
also  applicable  to  machines  of  other  forms. 
The  drawings  show  a  gramophone  having 
the  usual  rotary  table  5,  which  is  supported 
by  a  vertical  shaft  6,  this  shaft  being  actu- 

50  ated  by  the  usual  motor,  (not  shown)  in- 
closed within  the  cabinet  7.  The  record-disk 
8  rests  upon  the  top  of  the  table,  and  is  en- 
gaged by  the  stylus  9.  The  machine  has 
also  a  sound-box  10,  of  well-known  form, 

55  carried  by  a  swinging  tone-arm  11.  The 
tone-arm  is  journaled  upon  an  axis  12  pro- 
jecting vertically  from  the  horn  13. 


The  automatic  stop  comprises  a  brake  by 
which  the  rotation  of  the  table  5  may  be 
arrested.  In  the  fonn  pf  the  invention  illus-  60 
trated  in,  Figs.  1  and  2  this  brake  consists 
of  a  block  14,  of  suitable  frictional  mate- 
rial, which  is  adapted  to  engage  the  inner 
surface  of  a  flange  29  depending  from  the 
periphery  of  the  table.  This  brake-block  is  65 
carried  by  a  lug  projecting  upwardly  from 
a  horizontal  slide-rod  15.  The  slide-rod  is 
concealed,  for  the  most  part,  beneath  the 
table,  and  is  slidingly  mounted,  near  its  for- 
ward end,  in  a  bearing-lug  16.  The  rear-  70 
portion  of  the  slide-rod  is  bent  upwardly  at 
17  and  thence  horizontally  again,  the  rear- 
most horizontal  portion  being  guided  in  a 
second  bearing-lug  18  which  is  bent  up- 
wardly from  a  plate  19  fixed  to  the  top  of  the  75 
cabinet  7.  To  prevent  the  slide-rod  from 
turning  in  its  bearings  it  is  guided  also  in  a 
cleft  bearing- lug  20  projecting  from  the 
plate  19. 

The  brake  is  thrown  into  operative  engage-  80 
ment  with  the  flange  29  by  means  of  a  com- 
pression-spring 21  coiled  around  the  slide- 
rod,  one  end  of  this  spring  being  seated 
against  a  lug  22  bent  upwardly  from  the 
plate  19,  while  the  other  end  engages  a  col-  85 
lar  23  fixed  on  the  slide-rod.    The  brake  may 
be    disengaged    from    the    table,    however, 
when  the  machine  is  to  be  started,  by  the 
manipulation  of  its  forward  extremity  24, 
which  is  bent  upwardly  to  form  a  finger-  90 
hold  by  which  the  slide-rod  may  be  drawn 
forwardly    against   the    opposition    of   the 
spring  21. 

During  the  reproduction  of  a  record  the 
brake  is  held  out  of  operation  by  two  co-  95 
operating  controlling-members,  of  which 
one  is  mounted  upon,  and  actuated  by,  the 
shank  of  the  tone-arm.  The  member  in 
question  is  in  the  form  of  a  resilient  split 
ring  25,  which  is  clasped  around  the  tone-  100 
arm  and  is  confined  against  vertical  move- 
ment thereon  by  flanges  26  and  30  above 
and  below  the  ring.  The  controlling-ring 
25  is  provided  with  a  segmental  cam-like 
projection  27,  and  this  projection  is  engaged  105 
by  the  second  cooperating  controlling- 
member,  in  the  nature  of  a  cam-follower, 
Avhich  consists  of  a  flattened  rear-extremity 
28  of  the  slide-rod.  At  the  center  of  the 
projection  27  is  an  abrupt  recess  or  notch  110 
adapted  to  receive  the  member  28,  as  shown 
in  Figs.  1  and  2,  and  when  the  parts  register 
in  this  manner  the  slide-rod  is  free  to  move 
rearwardly  sufficiently  to  bring  the  brake 
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into  action.  When  the  member  28  rests  upon 
the  unbroken  portion  of  the  projection  27, 
however,  it  is  held  in  a  forward  position  in 
which  the  brake  does  not  engage  the  flange 
5   29,  the  table  being  then  free  to  rotate. 

It  will  be  apparent  that  the  ring  25,  owing 
to  its  resilient  frictional  engagement  with 
the  tone-arm,  may  be  turned  thereon  to  ad- 
just it  to   a  position  in  which  the  notch 

10  in  the  projection  27  Avill  register  with  the 
part  28  at  the  moment  when  the  tone-arm, 
in  the  course  of  its  inward  swinging  move- 
ment due  to  the  feeding  of  the  stylus  across 
the  record-disk,   reaches   a   position   corre- 

15  sponding  to  the  termination  of  the  record. 
The  arrangement  of  the  parts  of  the  mech- 
anism is  such  that  this  adjustment  may  be 
made  without  manipulating  the  ring  25  di- 
rectly, however.    Supposing  the  machine  to 

20  be  in  the  position  in  which  it  has  been  ar- 
rested after  the  performance  of  a  reproduc- 
tion, with  the  controlling-members  in  en- 
gagement, as  shown  in  Figs.  1  and  2,  and 
the  brake  in  operation  to  hold  the  table ;  the 

25  sound-box  may  be  raised  from  the  record 
and  the  disk  removed  and  another  disk  sub- 
stituted in  the  usual  manner.  To  set  the 
stop  before  throwing  the  machine  into  op- 
eration the  operator  holds  the  sound-box 

30  with  the  stylus  a  short  distance  above  the 
surface  of  the  record,  and  swings  the  tone- 
arm  inwardly  until  the  stylus  is  just  above 
the  last  portion  of  the  record-groove.  Dur- 
ing this  swinging  movement  the  ring  25, 

35  since  it  is  locked  against  rotation  by  the 
member  28,  does  not  turn  with  the  tone-arm, 
the  necessary  relative  movement  of  these 
parts  being  permitted  by  their  frictional 
engagement.      When   the    stylus   has   been 

40  brought  to  the  position  just  described  the 
operator  pulls  on  the  finger-piece  24,  thus 
disengaging  the  member  28  from  the  notch 
in  the  ring  25  and  at  the  same  time  mov- 
ing the  brake  out  of  engagement  with  the 

45  table,  which  thereupon  starts  to  rotate.  The 
operator  then  swings  the  tone-arm  and  the 
sound-box  into  position  to  start  the  repro- 
duction. During  this  last  movement  the 
ring  25  turns  with  the  tone-arm,  since  it 

50  has  been  released  by  the  withdrawal  of  the 
member  28.  The  operator  then  releases  the 
finger-piece  24,  and  the  spring  21  forces  the 
member  28  into  engagement  with  the  pro- 
jection 27  on  the  ring  25.    The  machine  now 

55  operates  in  the  usual  manner  until  the  auto- 
matic feeding-movement  of  the  stylus  in 
the  groove  causes  the  stylus  to  reach  the  in- 
ner extremity  of  the  groove,  and  at  this 
moment  the  corresponding  inward  swinging 

60  of  the  tone-arm  brings  the  notch  again  into 
operative  relation  with  the  member  28,  and 
the  brake  is  then  thrown  into  action  to  stop 
the  machine. 

The  construction  above  described  is  par- 

65  ticularly  applicable  to  a  machine  in  which 


the  brake  operates  upon  an  inner  surface  of 
the  table.  Wliere  it  is  desirable  to  have  the 
brake  act  upon  the  periphery  of  the  table, 
however,  the  construction  shown  in  Fig.  3 
may  be  employed.  In  this  construction  a  ^q 
lever  31  is  mounted  on  a  pivot  32  fixed  to 
the  cabinet  of  the  machine,  an^  this  lever 
carries,  at  one  end,  a  controlling-member  33 
similar  in  function  to  the  member  28  above 
described  and,  at  the  other  end,  a  brake-  yg 
f^hoe  34  adapted  to  engage  the  periphery  of 
the  table.  A  coil  spring  35  tends  to  move 
the  brake-shoe  toward  the  table  and  to  main- 
tain the  member  33  in  engagement  with  the 
projection  27  on  the  ring  25.  The  operation  gQ 
of  this  mechanism  is  substantially  the  same 
as  that  of  the  mechanism  above  described 
and  will  be  obvious.  The  means  for  re- 
leasing the  brake  manually  comprises  a  rod 
36,  which  is  pivoted  to  the  lever  31  and  ex-  ^^ 
tends  forAvardly  through  a  bearing-lug  37 
on  the  top  of  the  cabinet,  this  rod  having  a 
finger-piece  38  by  which  it  may  be  manipu- 
lated. In  this  case,  however,  the  finger- 
piece  is  moved  rearwardly,  instead  of  for-  qq 
wardly,  to  throAv  the  brake  out  of  operation. 

I  am  aware  that  an  automatic  stop  for  a 
gramophone  has  been  previously  proposed, 
in  which  a  brake  has  been  controlled  by 
two  cooperating  controlling-members,  of  95 
which  one  is  connected  with  the  brake,  and 
the  other  connected  with,  and  actuated  by, 
the  tone-arm  of  the  machine,  and  that  in 
such  a  construction  it  has  been  pro- 
posed to  render  one  of  these  controlling-  100 
members  adjustable  in  the  general  direction 
of  the  relative  movement  of  the  controlling- 
members,  so  that  the  time  of  operation  of 
tlie  stop  may  be  varied.  In  all  such  pre- 
vious constructions,  however,  so  far  as  I  am  105 
informed,  it  has  been  necessary  to  perform 
such  adjustment  by  direct  manipulation  of 
a  controlling-member,  or  other  part  of  the 
stop-mechanism.  Accordingly,  I  believe  that 
I  nm  the  first  to  produce  an  arrangement  no 
in  which  the  controlling-members,  when  in 
the  position  in  which  the  brake  is  released 
for  action,  have  an  interlocking  engagement 
whereby  relative  movement  of  the  control- 
ling-members is  temj)orarily  prevented,  so  115 
that  the  adjustment  of  the  mechanism  may 
be  accomplished  without  any  direct  manipu- 
lation of  the  stop-mechanism,  and  by  merely 
swinging  the  tone-arm  and  the  reproducing 
stylus  to  the  position  which  it  is  desired  12  0 
that  they  shall  occupy  when  the  operation 
of  the  machine  is  arrested  by  the  brake. 

M}'  invention  is  not  limited  to  the  em- 
bodiment thereof  hereinbefore  described 
and  illustrated  in  the  accompanying  draw-  12  5 
ings,  but  may  be  embodied  in  various  other 
forms  within  the  nature  of  the  iuA^ention  as 
it  is  defined  in  the  following  claims. 

I  claim: — 

1.  An   automatic   stop   for  gramophones  130 
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having,  in  combination  with  a  rotary  part 
and  an  oscillatory  part  of  a  machine,  a 
brake  for  arresting  the  movement  of  said  ro- 
tary part,  and  a  spring  for  throwing  the 
5  brake  into  operation;  means  for  holding 
the  brake  normally  out  of  operation  and  for 
throwing  it  into  operation  at  a  predeter- 
mined point  in  the  movement  of  said  oscilla- 
tory part,  said  means  comprising  two  con- 

10  trolling-members  provided  with  means  by 
which  they  are  connected,  respectively,  with 
the  brake  and  with  said  oscillatory  part  and 
by  which  they  are  held  in  cooperative  rela- 
tion and  caused,  as  the  result  of  their  rela- 

15  tive  movement  due  to  the  movement  of  the 
oscillatory  part,  to  release  the  brake  at  said 
predetermined  point;  said  controlling- 
members  having  parts  which  interlock  when 
the  brake  is  released  as  aforesaid,  whereby 

20  the  controlling-members  are  temporarily 
locked  against  said  relative  movement;  and 
said  connecting  means  between  one  of  the 
controlling-members  and  the  part  with 
which  it  is  connected,  being  frictional  and 

25  yieldable,  in  the  general  direction  of  said  rel- 
ative movement  of  the  controlling-members, 
to  a  force  greater  than  that  encountered  in 
the  operative  movement  of  the  mechanism, 
so  that  the  mechanism  may  hace  a  prelimi- 

30  nary  adjusting-movement,  to  predetermine 
the  point  of  operation  of  the  brake,  by  man- 
ual movement  of  the  oscillatory  part  while 
the  brake  is  in  action  and  the  controlling- 
members  are  interlocked  as  aforesaid. 

35  2.  An  automatic  stop  for  gramophones 
having,  in  combination  with  a  rotary  part 
and  an  oscillatory  part  of  a  machine,  a  brake 
for  arresting  the  movement  of  said  rotary 
part,  and  a  spring  for  throwing  the  brake 

40  into  operation;  two  cooperating  controlling- 
members  including  a  cam  having  a  surface 
substantially  concentric  with  the  axis  of 
oscillation  of  the  oscillatory  part,  and  an 
abrupt  recess  in  said  surface,  and  a   cam- 

4  5  follower  having  an  extremity  which  engages 
the  cam  and  which  may  enter  said  recess 
and  thereby  interlock  Avith  the  cam  when 
the  parts  reach  the  proper  relative  position; 
one  of  said  controlling-members  being  pro- 

50  vided  with  means  by  which  it  is  connected 
with  the  brake,  whereby  the  brake  is  nor- 
mally held  in  inoperative  position  but  is 
released  -for  operation  when  the  cam-fol- 
lower enters  said  recess  in  the  cam ;  and  the 

55  other  controlling-member  being  provided 
with  means  by  which  it  is  connected  with 
the  oscillatory  part,  whereby  a  movement 
is  imparted  to  the  latter  controlling-mem- 
ber, relative  to  the  former  controlling-mem- 

60  her,  in  consequence  of  the  movement  of  the 
oscillatory  part;  said  connecting  means  in- 


cluding a  frictional  device  yieldable,  in  the 
general  direction  of  said  relative  movement, 
to  the  resistance,  to  such  relative  movement, 
due  to  the  engagement  of  the  cam-follower  65 
with  the  notch  in  the  cam,  whereby  one  of 
the  controlling-members  may  have  a  pre- 
liminary adjustment,  to  predetermine  the 
time  of  release  of  the  brake,  by  manual  move- 
ment of  the  oscillatory  part  while  the  brake  70 
is  in  operative  position. 

3.  An  automatic  stop  for  gramophones 
and  the  like  having,  in  combination  with  a 
rotary  part  and  an  oscillatory  part  of  a  ma- 
chine, a  cam  adapted  to  be  moimted  upon,  75 
and  to  oscillate  with,  said  oscillatory  part, 
the  cam  having  a  cam-surface  co-axial  with 
the  oscillatory  part  and  provided  with  a  re- 
cess; a  brake-member  having  a  brake-shoe 
adapted  to  engage  and  arrest  said  rotary  80 
part  and  an  extremity  adapted  to  engage 
said  cam-surface,  means  for  supporting  the 
brake-member  upon  the  machine,  the  brake- 
member  being  movable,  thereon,  toward 
and  from  the  cam-member,  a  spring  tending  85 
constantly  to  force  the  brake-member  to- 
ward the  cam,  whereby  the  brake  is  thrown 
into  operation  when  said  extremity  of  the 
brake-member  enters  the  recess  in  the  cam; 
and  yielding  frictional  means  normally  re-  90 
taining  the  cam  in  adjusted  position  on  the 
oscillatory  part,  the  engagement  of  the 
brake-member  with  said  recess  serving  to 
lock  the  cam  against  oscillation  in  either  di- 
rection with  the  oscillatory  part,  so  that  the  95 
cam-member  may  be  adjusted  by  manual 
movement  of  the  oscillatory  part. 

4.  An   automatic   stop    for   gramophones 
and  the  like  having,  in  combination  with  a 
rotarj^  part  provided  with  a  depending  pe-   100 
ripheral  flange,  and  an  oscillatory  part  mov- 
able about  an  axis  parallel  with  the  axis  of 
rotation  of  the  rotary  part ;  a  resilient  split  . 
collar  adapted  to  clasp  the  oscillatory  part 
and  provided  Avith  a  peripheral  cam-surface  105 
having  a  notch,  a   brake-member  mounted 

to  slide  beneath  the  rotary  part  and  having 
a  brake-shoe,  to  engage  the  inner  surface  of 
said  flange,  and  an  extremity  engaging  said 
cam-surface,  and  a  spring  tending  con-  HO 
stantly  to  force  the  brake-member  in  a  di- 
rection to  cause  the  brake-shoe  to  opera- 
tively  engage  the  flange,  such  movement  be- 
ing normally  prevented  by  engagement  of 
said  extremity  with  the  cam-surface  but  be-  115 
ing  permitted  when  the  notch  in  the  cam- 
surface  receives  the  extremity  of  the  brake- 
member. 

OSCAR  H.  KARCH. 
Witnesses : 

Faenum  F.  Dorset, 

D.  Gtjrnee. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Omar  C.  De  Selms, 
a  citizen  of  the  United  States,  residing  at 
Attica,  in  the  county  of  Fountain  and  State 
5  of  Indiana,  have  invented  certain  new  and 
useful  Improvements  in  Styhis-Holders  for 
Talking-Machines,  of  which  the  following 
is  a  specification. 
This  invention  relates  to  improvements  in 

10  talking-machines  using  records  in  the  shape 
of  flat  disks  with  a  continuous  spiral  groove 
in  its  outer  face  which  receives  the  sound- 
wave producing  surface  irregularities  to  he 
contacted  by  a  stylus.     Some  talking-ma- 

15  chine  manufacturers  and  record-makers  so 
construct  the  parts  as  to  contact  the  stylus 
with  the  bottom  of  the  spiral  groove  of  the 
record  disk,  on  Avhich  bottom  the  sound-pro- 
ducing irregularities  of  surface  are  formed, 

20  while  other  manufacturers  of  talking-ma- 
chines place  the  sound-producing  irregulari- 
ties on  the  sides  of  the  groove  with  a  cor- 
responding structural  change  in  the  stylus- 
holding  mechanism.    The  result  is  that  the 

25  two  forms  of  records  cannot  be  played  inter- 
changeably on  the  two  styles  of  stylus-hold- 
ing machines. 

The  object  of  this  invention  is  to  provide 
an  attachment  for  the  stylus-holders  of  those 

30  machines  which  are  built  to  reproduce 
sounds  by  contacting  the  stylus  with  the 
side  of  the  groove,  whereby  the  stylus  may 
be  held  in  contact  with  the  bottom  of  the 
groove,  instead  of  its  side,  when  it  is  desired 

35  to  play  records  having  the  sound-producing 
irregularities  on  the  groove-bottoms. 

The  object  is  to  provide  a  simple  and  in- 
expensive attachment  which  may  be  readily 
attached  to  and  removed  from  talking  ma- 

40  chines  now  in  common  use,  by  inexperienced 
persons,  and  both  styles  of  record  played  at 
will. 

I  accomplish  the  above,  and  other  objects 
which  will  hereinafter  appear,  by  the  mech- 

45  anism  illustrated  in  the  accompanying  draAV- 
ings,  in  which — 

Figure  1  is  a  view  in  front  elevation  of  a 
talking-machine  diaphragm  and  stylus  em- 
bodying my  invention.    Fig.  2  is  a  view  in 

50  side  elevation  of  same.  Fig.  3  is  a  view  in 
side  elevation  of  my  attachment  on  a  some- 
what larger  scale,  showing  the  stylus-holder 
of  the  original  machine  in  vertical  section. 
Fig.  4  is  a  perspective  view  of  the  attach- 

55  ment  alone.    Fig.  5  is  a  view  similar  to  that 


of  Fig.  2,  of  a  modified  form  wherein  my  in- 
vention is  an  integral  portion  of  the  other 
stylus -holder,  and  Figs.  6  and  7,  are  modi- 
fications wherein  my  attachment  is  formed 
with  a  spring-clamp  to  embrace  the  stylus-  60 
holder  of  the  original  machine  to  which  it  is 
to  be  secured.  Fig.  8^is  a  modification  show- 
ing the  slotted  end  of  my  attachment  ad- 
justable to  stylus  sockets  of  different  sizes. 

Like  characters  of  reference  indicate  like  65 
parts  throughout  the  several  views  of  the 
drawings. 

The  disk  9,  frame  10,  stjdus-holder  11  and 
connection  12,  between  the  latter  and  the 
disk  are  of  common  form  and  of  the  type  70 
to  hold  the  stylus,  placed  in  the  holder  11, 
against  the  side  of  the  groove  of  the  disk 
13.  My  invention  consists  essentially  in  ex- 
tending an  arm  laterally  of  the  stylus-holder 
11  to  form  a  bent-lever  connection,  as  a  75 
whole,  with  the  disk  9,  whereby  vibrations 
will  be  imparted  to  the  disk  from  a  stylus 
held  at  the  end  of  the  arm  against  the  bot- 
tom of  the  groove  in  the  record  as  is  shown 
in  Fig.  2.  This  arm-extension  14  has  an  end  80 
bent  at  right  angles  and  bifurcated  to  form 
a  pair  of  prongs  15  which  receive  the  set- 
screw  of  stylus-holder  11  between  themL 
The  arm  also  has  a  fixed  pin  16  which  fits 
in  the  socket  in  the  end  of  11,  where  it  is  re-  85 
tained  by  tightening  the  set-screw,  and  at 
the  opposite  end  of  the  arm  from  prongs  15 
is  a  hole  17,  where  the  stylus  18,  of  usual 
construction,  is  secured. 

As  the  diameter  of  the  holder  11  varies  in  90 
different  machines  the  prongs  15  may  be 
bent  toward  the  pin  16  or  from  it  to  suit  the 
conditions,  or  the  prongs  may  be  in  a  sepa- 
rate plate  as  shown  in  Fig.  8,  adjustably  se- 
cured to  the  body  of  the  arm  by  set-screws  95 
20  which  allow  the  space  between  the  fixed 
pin  and  the  prongs  to  be  changed. 

The  modifications  of  Figs.  5,  6  and  7  will 
be  readily  understood  from  the  drawings. 

Having  thus  fully  described  my  inven-  100 
tion,  what  I  claim  as  new  and  wish  to  se- 
cure by  Letter  Patent  of  the  United  States, 
is — 

1.  The  combination,  with  the  stylus- 
holder  of  a  talking-machine  having  a  stylus  105 
receiving  socket,  of  a  removable  arm  extend- 
ing laterally  thereof,  and  means  for  securing 
the  arm  to  said  holder  comprising  a  pin 
fixed  in  the  arm  and  entering  the  stylus- 
socket  in  the  stylus-holder,  said  arm  having  110 
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means  remote  from  said  pin  for  holding  a 
stylus  and  raeans  independent  of  the  pin  to 
keep  the  arm  from  swinging  about  the  pin. 
2.  The    combination,    with     the     stylus- 
5  holder    of    a    talking-machine    having    a 
stylus-receiving  socket  and  a  set  screw,  of  a 
removable  arm  extending  laterally  of  the 
stylus-holder,  a  fixed  pin  in  the  arm  enter- 
ing the  stylus-socket  where  it  is  secured  by 
10  said  set-screw,  the  adjacent  end  of  the  arm 


being  bent  and  bifurcated  forming  arms 
which  straddle  the  set  screw,  said  arm  hav- 
ing means  remote  from  the  fixed  pin  for 
holding  a  stylus. 

In  witness  whereof,  I,  have  hereunto  set  lo 
my  hand  and  seal  at  Indianapolis,  Indiana, 
this  26th  day  of  July,  A.  D.  one  thousand 
nine  hundred  and  sixteen. 

OMAE  0.  DE  SELMS.     [l.s.] 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

Washington,  D.  C." 


'Commissioner  of  Patents, 
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To  all  whom  it  may  concern: 

Be  it  loiown  that  I,  Henry  Hess,  a  citi- 
zen of  the  United  States,  residing  at  Phila- 
delphia, in  the  county  of  Philadelphia  and 
3  State  of  Pennsylvania,  haA'e  invented  cer- 
tain new  and  useful  Improvements  in  Ap- 
paratus for  Producing  Audible  Moving  Pic- 
tures, of  which  the  folloAving  is  a  specifica- 
tion, reference  being  had  therein  to  the  ac- 

10  companying  drawing. 

This  invention  relates  to  the  production 
of  talking  or  audible  animated  picture 
scenes,  plays  or  actions  such  as  are  produced 
by  the  synchronous  reproduction  of  a  phono- 

15  graph  record  and  a  moving  picture  record, 
and  the  object  of  the  invention  is  to  im- 
prove the  character  of  the  reproduced  sounds 
so  that  they  will  be  distinct,  clear  and  nat- 
ural and  will  be  produced  in  synchronous 

20  relation  to  the  corresponding  actions  as  por- 
trayed by  the  moving  picture  record. 

In  maldng  a  phonographic  record  and  a 
moving  picture  record  for  a  given  play  or 
action,  the  phonographic  apparatus  and -the 

25  moving  picture  apparatus  are  operated  in 
synchronism,  but  by  reason  of  the  fact  that 
the  actors  are  frequently  changing  their  po- 
sitions, the  sounds  will  act  on  the  receiver  of 
the  phonograph  with  little  or  no  uniformity, 

30  the  exigencies  in  assuming  the  proper  poses, 
actions  and  positions,  requiring  that  some 
of  the  sounds  be  uttered  at  a  much  greater 
distance  from  the  receiving  instrument  than 
other  sounds,  and  also  requiring  that  the 

35  sounds  be  directed  at  varying  and  different 
angles  with  relation  to  the  receiving  instru- 
ment. As  a  result  of  these  conditions  there 
will  be  a  lack  of  clarity  in  tone,  and  strength 
of  the  reproduced  sounds. 

40  I  propose  to  overcome  these  objections  in 
one  way,  by  preparing  the  phonographic 
record  and  the  moving  picture  record  in  syn- 
chronism as  usual  with  the  actors  observing 
no  more  particular  or  special  care  in  talking 

45  into  the  phonograph  than  has  heretofore 
been  the  practice.  I  then  prepare  a  second 
phonographic  record  of  the  same  words  or 
sounds  as  the  first,  but  independently  of  the 
other  record  and  separately  therefrom,  but 

50  in  this  instance  the  actors  will  talk  directly 
into  the  phonograph  at  a  uniform  distance 
therefrom.  This  second  phonographic  rec- 
ord will  of  course  in  these  circumstances, 
not   be    in   synchronism    with   the   moving 

55  pictux-e  I'ecord,  but  the  reproduced  sounds 


will  be  clear  and  distinct.  This  second  pho- 
nographic record  is  then  reproduced  simul- 
taneously with  the  reproduction  of  the  moA^- 
ing  picture  record  by  operating  the  phono- 
graphic apparatus  and  the  moving  picture  60 
apparatus  at  uniform  and  preferably  slow 
speed,  by  means  of  which  action,  it  may  be 
determined  to  what  degree '  and  in  what 
respects  the  two  records  may  be  nonsyn- 
chronous,  and  at  what  particular  points  in  65 
the  records  such  inaccuracies  in  synchronism 
occur.  Observations  may  be  made  during 
such  reproduction,  notes  taken,  and  a  record 
made  in  any  suitable  manner,  to  show  the 
relations  of  the  two  records.  The  second  70 
phonographic  record  is  now  again  repro- 
duced simultaneously  with  the  moving  pic- 
ture record,  but  at  normal  speed,  and  in  this 
reproduction,  and  with  the  record  of  inac- 
curacies as  a  guide,  such  changes  are  made  75 
in  the  speed  of  one  or  the  other  of  the  rec- 
ords, preferably  the  picture  record,  as  will 
cause  the  reproduction  of  the  two  records 
to  be  made  in  synchronism.  As  an  alter- 
native method  of  procedure,  instead  of  mak-  80 
ing  the  comparison  between  the  second 
phonographic  record  and  the  moving  pic- 
ture record  as  above  described,  the  two 
phonographic  records  may  be  reproduced 
together  and  compared  to  ascertain  their  re-  85 
lations,  and  since  the  first  phonographic  rec- 
ord was  prepared  synchronously  with  the 
moving  picture  record,  corrections  made  to 
bring  the  two  phonographic  records  into 
synchronism,  would  also  make  the  second  90 
phonographic  record  synchronous  with  the 
moving  picture  record.  The  correction  of 
inaccuracies  to  make  the  reproduction  of  the 
second  phonographic  record  sjmchronous 
with  the  moving  picture  record  may  be  made  9b 
in  any  appropriate  manner  and  by  any  ap- 
propriate and  suitable  mechanism.  I  pro- 
pose however  to  adopt  for  this  purpose  a 
correcting  member  formed  with  reference  to 
the  record  of  inaccuracies  in  synchronism,  100 
which  correcting  member  is  arranged  to  so 
cooperate  with  either  the  phonographic  ap- 
paratus or  the  moving  picture  apparatus, 
preferably  with  the  latter,  that  the  speed  of 
the  picture  film  will  be  varied  automatically  105 
and  predeterminately  with  relation  to  the 
speed  of  the  phonographic  record. 

My  invention  therefore  comprehends 
broadly  a  correcting  member  or  device  co- 
operating with  either  the  phonographic  ap-  110 
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paratus  or  with  the  moving  picture  appa- 
ratus, and  acting  automatically  to  vary  the 
speed  of  one  of  the  records  predeterminately 
in  relation  to  that  of  the  other  record  to 
5  eflPect  the  reproduction   of  the  records  in 
synchronism. 
In  the  accompanying  drawings: 
Figure  1  is  a  top  plan  view  showing  one 
form  of  apparatus,  by  way  of  example,  em- 

IQ  bodying  my  invention  and  suitable  for  car- 
rying my  improved  method  into  effect. 

Fig.  2  is  a  sectional  elevation  of  the  same, 
with  parts  broken  away,  , 

Referring  to  the  drawings: 

15  1  represents  a  phonographic  apparatus, 
and  2  represents  a  moving  picture  appa- 
ratus which  devices  may  be  driven  by  any 
suitable  mechanism  to  cause  them  to  operate 
in  synchronism.     In  the  present  instance  I 

20  have  shown  a  common  operating  motor  3, 
from  which  driving  connections  extend  to 
both  the  phonographic  apparatus  and  the 
moving  picture  apparatus;  but  it  will  be 
understood   that   separate   motors  may   be 

25  employed  'for  this  purpose  provided  they 
are  continuously  synchronous.  The  driving 
connections  from  the  motor  to  the  phono- 
graphic apparatus  comprise  a  shaft  4 
mounted  in  bearings  4^  and  4",  and  having 

30  a  bevel  gear  wheel  5  fixed  thereto  and  in- 
termeshing  with  a  gear  wheel  6  fixed  to  the 
motor  shaft.  At  one  end  the  shaft  has  fixed 
to  it  a  bevel  gear  7  meshing  with  a  bevel 
gear  8  on  the  driving  shaft  9  of  the  phono- 

35  graphic  apparatus,  by  which  means  the  ro- 
tation of  the  motor  imparted  to  the  shaft  4 
will  be  transmitted  to  the  phonograpliic 
apparatus.  The  driving  connections  from 
the  motor  to  the  moving  picture  apparatus 

40  comprises  a  bevel  gear  10  on  that  end  of  the 
shaft  4  opposite  the  bevel  gear  7,  which 
gear  10  meshes  with  a  bevel  gear  11  on  the 
end  of  a  shaft  12  mounted  in  bearings  13, 
and  extending  at  right  angles  to  the  shaft 

45  4,  the  shaft  12  carrying  at  its  opposite  end 
a  bevel  gear  14  meshing  with  a  gear  15  on 
one  end  of  a  shaft  16.  The  shaft  16  ex- 
tends at  right  angles  to  the  shaft  12  and 
is  mounted  in  suitable  bearings  17  and  18. 

60  This  shaft  has  splined  to  it  a  bevel  gear 
19  meshing  with  a  bevel  gear  20  fixed  to 
one  end  of  a  shaft  21  which  carries  at  its 
opposite  end  a  sprocket  wheel  23.  The 
sprocket  wheel  engages  the  lower  stretch  of 

55  an  endless  chain  sprocket  24  passing  at  one 
end  over  a  sprocket  wheel  25  connected  to 
the  shaft  26  actuating  the  moving  picture 
film,  and  passing  at  its  other  end  over  an 
idler   sprocket  27.     These  driving  connec- 

tO  tions  from  the  motor  to  the  moving  picture 
apparatus  will  act  on  the  rotation  of  the 
motor  to  operate  the  apparatus,  and  as  both 
apparatuses  are  driven  from  the  same  prime 
motor,  they  will  be  operated  by  said  motor 

C5  in  unison  and  synchronously. 


In  order  to  correct  inaccuracies  in  syn- 
chronism which  may  exist  between  the 
phonographic  record  and  the  moving  pic- 
ture record  in  cases  where  said  records  are 
prepared  independently  of  each  other,  so  yg 
that  their  reproduction  will  be  synchronous, 
I  provide  for  varying  the  speed  of  one  of 
the  records  with  reference  to  that  of  the 
other,  in  this  particular  instance  the  varia- 
tion being  in  the  speed  of  the  moving  pic-  75 
ture  film,  and  I  provide  for  effecting  such 
variations  automatically  and  predetermi- 
nately in  accordance  with  known  inaccu- 
racies determined  by  a  preliminary  com- 
parison of  said  records.  This  variation  of  go 
speed  is  effected,  in  the  form  of  mechanism 
shown,  by  means  of  a  correcting  member 
in  the  form  of  a  rotary  cam  30  arranged  to 
act  on  a  horizontally  movable  slide  31  on 
which  the  shaft  21  carrying  the  sprocket  35 
Avlieel  23  before  alluded  to  is  mounted,  the 
rotation  of  the  cam  causing  the  slide  to  be 
moved  back  and  forth  and  giving  the 
spi'ocket  wheel  a  movement  of  translation 
lengthwise  of  the  chain.  These  actions  of  90 
the  wheel  will  vary  the  speed  of  the  chain, 
from  a  normal  constant  speed  due  to  the 
rotation  alone  of  the  sprocket  wheel,  to  a 
retarded  or  to  an  accelerated  speed  due  to 
the  combined  translation  of  the  wheel  and  93 
its  rotation,  according  to  the  contour  of  the 
cam.  The  cam  is  mounted  on  and  operated 
by  a  horizontal  shaft  32  mounted  in  bear- 
ings 33 — 33  and  extending  at  right  angles 
to  the  traveling  movement  of  the  sprocket  10  0 
chain,  and  the  shaft  has  splined  to  it  a 
driving  pinion  34  driven  by  a  pinion  35  on 
the  shaft  12  before  alluded  to,  whereby  the 
cam  will  be  rotated  in  synchronism  with 
the  phonographic  apparatus  and  the  mov-  103 
ing  picture  apparatus.  The  shaft  32  is 
threaded  for  a  portion  of  its  length  as  at 
36,  which  threaded  portion  turns  in  a  fixed 
feed  nut  37  so  that  the  cam  will  be  caused 
to  shift  endwise  in  its  rotary  movement,  '  "■ ' 
the  shaft  in  this  movement  sliding  endwise 
through,  while  being  subjected  to  the  driv- 
ing action  of,  the  splined  pinion  34.  The 
purpose  of  feeding  the  cam  endwise  is  to 
provide  an  extended  and  prolonged  track  115 
without  a  corresponding  increase  in  di- 
ameter. 

The  cam  track  .extends  spirally  around 
the  cam  continuously  from  end  to  end,  and  is 
engaged  by  a  roller  38  mounted  on  the  end  120 
of  the  slide  31,  the  said  roller  being  main- 
tained in  contact  with  the  cam  track,  and  the 
slide  being  urged  constantly  to  the  right,  by 
means  of  a  weight  SS*"  connected  with  a  cord 
39  passing  over  a  guide  pulley  40  and  con-  ''■3  5 
nected  at  its  end  to  the  slide  as  at  41.  Ac- 
cording to  the  contour  of  the  cam  track,  the 
slide  31  will  either  remain  at  rest,  or  will  be 
shifted  to  the  left,  or  will  be  allowed  to  be 
drawn  by  the  weight  to  the  right,  and  by  130 
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such  movements,  the  speed  of  the  sprocket 
chain,  and  consequently  that  of  the  picture 
film  or  strip,  will  be  varied  as  before  de- 
scribed. 
5  The  cam  track  is  laid  out  according  to  the 
particular  inaccuracies  in  synchronism  it  is 
desired  to  correct,  which  inaccuracies  as  be- 
fore described  are  determined  by  a  prelim- 
inary reproduction  and  comparison  of  the 

10  phonographic  record  and  the  moving  pic- 
ture record  independently  prepared;  or  by 
a  comparison  between  two  phonographic 
records,  one  prepared  in  synchronism  with 
the  moving  picture  record  and  the  other  pre- 

15  pared  independently.  Guided  by  the  rec- 
ord or  notes  made  of  the  inaccuracies,  and 
the  particular  points  in  the  record  where  the 
inaccuracies  occur,  the  cam  track  is  shaped 
and  constructed,  so  that  when  the  cam  is  in- 

20  corporated  in  the  operating  mechanism  as 
shown,  it  will  act  when  rotated  and  moved 
endwise,  to  automatically  effect  in  a  prede- 
termined manner  such  changes  in  speed  of 
the  record,  that  the  known  inaccuracies  will 

25  be  corrected  and  the  records  will  be  repro- 
duced in  proper  synchronism. 

.  From  the  foregoing  description  it  will  be 
seen  that  by  the  preparation  of  the  phono- 
graphic record  with  the  sounds  or  words  im- 

30  posed  directly  onto  the  receiving  instrument, 
the  comparison  of  this  record  with  the  mov- 
ing picture  record  portraying  the  motions 
and  actions  associated  with  the  sounds,  to  de- 
termine the  extent  and  character  of  inaccu- 

35  racies  in  synchronism,  and  the  final  repro- 
duction of  the  records  subject  to  the  action 
of  my  improved  correcting  member,  acting 
in  a  predeterminate  manner  consonant  with 
the  known  inaccuracies  in  synchronism,  an 

40  audible  animated  picture  scene  or  play  may 
be  produced  in  which  the  sounds  will  be 
clear  and  free  from  the  muffled  effects  so 
common,  and  in  which  these  sounds  will  be 
reproduced  in  proper  synchronism  Avith  the 

45  portrayal  of  their  appropriate  actions  or 
movements.  It  is  manifest  that  the  details 
of  the  mechanism  shown  and  described  for 
bringing  about  such  synchronism  may  be 
variously  modified  and  changed  without  de- 

50  parting  from  the  limits  of  my  invention, 
and  it  will  be  understood  that  the  invention 
is  not  limited  to  any  particular  form  or  con- 
struction of  the  parts,  or  to  any  particular 
method  of  procedure  except  in  so  far  as 

55  such  limitations  are  specified  in  the  claims. 
Having  thus  described  my  invention,  what 
I  claim  is : 

1.  In  a  device  of  the  character  described 
the  combination  of  a  phonogi-aphic  appara- 

^^  tus,  a  moving  picture  apparatus,  driving 
means  for  operating  the  same  to  reproduce 
their  respective  records  simultaneously  and 
non-synchronously,  and  a  correcting  member 
of   predetermined    functional    action    oper- 

®5  ated  by  the  driving  means  and  acting  auto- 


matically to  vary  the  speed  of  one  of  the 
records  predeterminately  in  relation  to  that 
of  the  other  record  to  effect  the  reproduction 
of  said  records  in  synchronism. 

2.  In  a  device  of  the  character  described  70 
the  combination  of  a  phonographic  appa- 
ratus, a  moving  picture  apparatus,  driving- 
means  for  operating  the  same  to  reproduce 
their  respective  records  simultaneously  and 
non-synchronously,  and  a  correcting  mem-  76 
ber  of  predetermined  functional  action  op- 
erated by  the  driving  means  and  acting  to 
automatically  vary  the  speed  of  the  picture 
record  predeterminately  in  relation  to  that 

of  the  phonographic  record  to  effect  the  re-  80 
production  of  said  records  in  synchronism. 

3.  In  a  device  of  the  character  described 
the  combination  of  a  phonographic  appa- 
ratus, a  moving  picture  apparatus,  driving 
means  for  operating  the  same  to  reproduce  85 
their  respective  records  simultaneously  and 
non-synchronously,  and  a  rotary  correcting 
member  of  predetermined  functional  action, 
operated  by  the  driving  means  and  acting 

in   its   rotation   to   automatically   vary   the  90 
speed  of  one  of  the  records  predeterminately 
in  relation  to  that  of  the  other  record  to 
effect  the  re|)roduction  of  said  records  in 
synchronism. 

4.  In  a  device  of  the  character  described  95 
the  combination  of  a  phonographic  appara- 
tus,  a   moving  picture   apparatus,   driving 
means  for  operating  the  same  to  reproduce 
their  records  simultaneously,  and  a  rotary 
cam  member  operated  by  the  driving  means  lOO 
and  provided  with   a  cam   whose  contour 
represents  inaccuracies  in  synchronism,  said 
cam  acting  in  its  rotation  to  automatically 
vary  the  speed  of  one  of  the  records  pre- 
determinately in  relation  to  that  of  the  other  105 
record  to  effect  the  reproduction   of   said 
records  in  synchronism. 

5.  In  a  device  of  the  character  described 
the  combination  of  a  phonographic  appara- 
tus, a  moving  picture  apparatus,  driving  HO 
means  for  operating  the  same  to  reproduce 
their  records  simultaneously,  and  a  rotary 
cam  member  movable  in  the  direction  of  its 
axis  and  operated  by  the  driving  means,  said 
cam  member  provided  with  a  cam  whose  115 
contour  represents  inaccuracies  in  synchro- 
nism, said  cam  acting  in  its  movements  to 
automatically  vary  the  speed  of  one  of  the 
records  predeterminately  in  relation  to  that 

of  the  other  record  to  effect  the  reproduction  120 
of  said  records  in  synchronism. 

6.  In  a  device  of  the  character  described 
the  combination  of  a  phonographic  appara- 
tus, a  moving  picture  apparatus,  driving 
means  therefor  acting  to  reproduce  their  123 
respective  records  simultaneously  and  non- 
synchronously,  and  a  correcting  member  of 
predetermined  functional  action  operated  by 
the  driving  means  and  acting  automatically 

to  so  predeterminately  vary  the  speed  of  one  -'■^^ 
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of  the  records  in  I'elation  to  that  of  the 
other,  that  the  said  records  will  be  repro- 
duced in  synchronism. 

7.  In  a  device  of  the  character  described 
g  the  combination  of  a  phonographic  appara- 
tus, a  moving  picture  apparatus,  operating 
means  therefor,  driving  connections  to  the 
phonographic  apparatus,  a  traveling  chain 
for  operating  the  picture  record,  a  rotary 

20  wheel  engaging  said  chain  and  having  a 
moA^ement  of  translation  lengthwise  of  the 
chain,  driving  connections  between  the  oper- 
ating means  and  said  wheel  for  rotating  the 
latter,  and  means  controlled  by  the  operat- 

15  i'^g  means  for  effecting  the  translating 
movement  of  said  wheel  in  accordance  with 
inaccuracies  in  synchronism  to  cause  said 
records  to  be  reproduced  synchronously. 

8.  In  a  device  of  the  character  described 
20  the  combination  of  a  phonographic  appara- 
tus, a  moving  picture  apparatus,  driving 
means  for  operating  said  apparatuses  to  re- 
produce their  respective  records  simultane- 
ously and  non-synchronously,  and  a  correct- 

25  ing  member  of  predetermined  functional 
action,  operated  by  the  driving  means  and 
acting  automatically  to  vary  the  speed  of 
one  01  the  records  predeterminately  in  rela- 
tion to  that  of  the  other  to  effect  their  re- 
production in  synchronism. 

9.  In  a  device  of  the  character  described 
the  combination  of  a  phonographic  appara- 
tus, a  moving  picture  apparatus  including  a 
picture  record,  driving  means  for  operating 
the  picture  record  continuously,  a  rotary 
element  for  driving  said  means,  said  ele- 
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ment  having  a  movement  of  translation  rel- 
atively to  said  driving  means  to  vary  the 
speed  of  the  picture  record,  driving  means 
acting  to  operate  the  phonographic  appara-  4q 
tus  and  the  said  rotary  element  to  cause  the 
records  of  said  apparatuses  to  be  reproduced 
simultaneously,  and  a  member  operated  by 
the  last  mentioned  driving  means  and  act- 
ing on  the  rotary  element  to  effect  its  move- 
ment of  translation  in  accordance  with  the 
inaccuracies  in  synchronism  to  cause  the 
records  to  be  reproduced  synchronously. 

10.  In  a  device  of  the  character  described 
the  combination  of  a  phonographic  appara- 
tus, a  moving  picture  apparatus,  and  an 
endless  traveling  drive  chain  for  operating 
the  picture  record,  a  rotary  sprocket  wheel 
engaging  said  chain  and  having  a  movement 
of  translation  in  the  direction  of  the  travel  as 
of  the  chain,  driving  means  for  operating 
the  phonographic  apparatus  and  for  rotat- 
ing the  sprocket  wheel  to  cause  the  simul- 
taneous reproduction  of  the  respective  rec- 
ords, and  a  rotary  cam  member  operated  by  60 
the  driving  means,  said  cam  member  being 
provided  with  h  cam  whose  contour  repre- 
sents inaccuracies  in  synchronism,  said  cam 
acting  to  effect  the  translating  movement  of 
the  sprocket  wheel. 

In  testimony  whereof  I  have  affixed  my 
signature  in  presence  of  two  witnesses. 
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HENRY  HESS. 


Witnesses : 

Abraham  Felt, 
W.  R.  Kennedy. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents, 

Washington,  D.  C." 


a?ELEPHOirE  TEAUSMITTEE. 

#1,222,790-— --J.G.Uolen  &  E.L.McElroy, 

Pat  en ted -Apr.  17th,  1917. 
Filed -May  4th,  1914. 


J.  G.  NOLEN  &  R.  L.  McELROY. 

TELEPHONE  TRANSMITTER. 

APPLICATION    FILED    MAY  4,   1914. 


1,222,790. 


Patented  Apr.  17, 1917. 


UNITED  STATES  PATENT  OFFICE. 


JAMES  G.  NOLEW,  OF  NEW  YORK,  AND  ROBERT  L.  McELROY,  OE  WHITESTONE,  NEW 
YORK,  ASSIGNORS  TO  MAGNETIC  PHONOGRAPH  COMPANY,  OF  NEW  YORK,  N.  Y.,  A 
CORPORATION  OF  NEW  YORK.  * 


TELEPHONE-TRANSMITTER. 


1,333,790. 


Specification  of  letters  Patent.  Patented  Aj)!*.  17,  1917. 

Application  filed  May  4, 1914.     Serial  No.  836,186. 


To  all  whom  it  may  concern: 

Be  it  known  that  we,  James  G.  Nolen 
and  Egbert  L.  McEiroy,  citizens  of  the 
United  States  of  America,  and  residents  of 
5  NeAv  York,  in  the  county  and  State  of  New 
York,  and  Whitestone,  borough  of  Queens, 
city  and  State  of  New  York,  respectively, 
have  invented  Improveinents  in  Teleplxpne- 
Transmitters,  of  which  the  following  is  a 

10  specification. 

Our  invention  relates  to  improvements  in 
telephone  transmitters  and  the  like,  and  com- 
prises the  combination  Avith  the  diaphragm 
and  microphone  of  a  telephone  transmitter 

15  or  like  instrument,  of  magnetic  means  ex- 
erting a  continual  pull  on  such  diaphragm, 
and  thereby  keejDing  the  diaphragm  nor- 
mally under  tension  and  also  tending  to  hold 
that  diaphragm  normally''  in  a  slightly  bowed 

20  position;  the  vibrations  of  the  diaphragm, 
when  the  instrument  is  in  use,  taking  place 
on  opposite  sides  of  such  bowed  position. 
Other  features  of  our  invention  Avill  be 
pointed  out  hereafter. 

26  The  objects  of  our  invention  are,  to  im- 
prove the  clarity,  quality  and  efficiency  of 
telephonic  transmission ;  to  avoid  the  use  of 
damping  springs  in  connection  with  the  dia- 
phragm; to  avoid  so-calJed  "side  noise",  and 

30  to  accomplish  the  above  objects  by  simple, 
compact  and  relatively  inexpensive  appara- 
tus. 

Figure  1  shows  an  axial  section  of  a  tele- 
phone transmitter  embodying  our  invention ; 

35  Fig.  2  shows  a  transverse  section  thereof  on 
the  line  P — P  of  Fig.  1.  Fig.  3  shows  an 
axial  section  of  an  alternative  form  of  tele- 
phone transmitter  embodying  our  invention. 
Fig.  4  is  a  view,  more  or  less  diagrammatic, 

40  showing  means  for  the  mechanical  reproduc- 
tion of  phonographic  sound  records  in  ac- 
cordance with  our  invention.  Fig.  5  is  a 
diagrammatic  view  illustrating  the  use  of 
an  electromagnet  in  a  telephone  transmitter 

45  such  as  shown  in  Figs.  1,  2  and  3,  and  illus- 
trating circuits  for  the  supply  of  current  of 
tliat  magnet  from  the  n.ain  line  conductors. 
In  telephone  ti'ansmitlers  it  is  common  to 
use  a  sound-actuated  member,  usually  a  dia- 

50  phragm  formed  of  metal,  which  is  adapted 
to  vibrate  under  the  influence  of  sound 
waves  and  to  actuate  a  variable-resistance 


device,  termed  a  microphone.     The  normal 
or  rest  position  of  the  diaphragm  is  usually 
one  in  which  the  diaphragm  is  under  no  55 
stress,  except  as  the  normal  or  rest  position 
of  that  diaphragm  may  be  modified  by  the 
action  of  damping  spring's,  bearing  more  or 
less  lightly  against  the  diaphragm  near  its 
edges.     \'Vliile  these  clamping  springs  may  60 
to  some  extent  reinforce  the  natural  resili- 
ence of  the  diaphragm,  yet  any  practicable 
arrangement .  of   springs  to   reinforce   such 
natural  resilience  of  iJie  diax:>hragm  has  this 
fundamental  disadvantage;  that  as  the  de-  65 
flection  of  the  diaphragm  from  normal  in- 
creases, so  does  the  r-isistance  of  the  spring 
to  such  deflection;   tlie  result  of  which   is 
to  dampen  dispropoitionately  the  stronger 
vibrations.     Moreover,  diaphragms  as  com-  70 
rnonly  employed  in  telephone  transmitters 
tend  to  accentuate  tones  of  high  pitch,  with 
reference  to  tones  of  low  pitch;  one  result 
being  the  familiar  strident  tone  of  the  tele- 
])hone  and  another  result  being  a  muffling  76 
or  obscuring  of  articulate  speech  and  other 
sounds. 

We  have  discovered  that  a  magnet  or 
magnets  may  be  used  to  prevent  imdue  re- 
sponse to  veiT  loud  noises  bj^  a  telephone  80 
transmitter  with  very  great  advantages  over 
the  use  of  so-called  clamping  springs,  and  in 
particular  we  have  foiUid  that  a  transmitter 
diaphragm  influenced  by  a  magnet  as  herein 
described,  vibrates  much  more  freely  than  85 
when  damping  springs  are  employed;  also 
that  the  strident  tone  is  eliminated,  the  un- 
due accentuation  high-pitched  tones  being 
avoided,  with  the  result  that  the  human 
Aoice  is  reproduced  at  ihe  receiver  with  prac-  90 
tically  the  natural  quality  of  tone  and  with 
much  greater  clearness  in  articulation.  The 
magnet  maintains  the  transmitter  diaphragm 
in  a  normal  slightly  bowed  condition  in 
which  the  diaphragm  is  under  considerable  95 
initial  stress,  thereby  avoiding  defects  in 
transmission  du3  to  a  loose  diaphragm.  We 
have  also  found  that  the  disturbing  "side 
tone"  is  to  a  large  extent  eliminated. 

In  Figs.  1  and  2  we  illustrate  a  telephone  100 
transmitter  which,  except  as  to  the  features 
embodying  our  invention,  is  of  well  known 
type.     64  designates  the  usual  mouth  piece, 
65  the  diaphragm,  66  the  usual  bridge,  and 
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67  the  usual  microphone  comprising,  as  is 
customary,  two  carbon  disks  68  and  69  be- 
tween Avhich  is  a  mass  of  granular  carbon 
70;  carbon  disk  69  being  carried  by  a  mica 
_  diaphragm  71  connected  by  screw  72  to  the 
telephone  diaphragm  65.  On  this  rod  72 
we  mount  an  armature  73  of  a  magnet; 
which  magnet  in  the  construction  shown, 
comprises  four  horseshoe  magnets  74  hav- 

IQ  ing  common  pole  pieces  75,  structurally  sep- 
arate from  the  magnet  74  but  each  clamped 
between  two  of  said  magnets.  It  will  be 
apparent  that  as  voice  waves  deflect  the  dia- 
phragm 65  rearwardly,  or  to  the  right  of 

15  Fig.  1,  such  deflection  of  the  diaphragm  is 
resisted  by  the  pull  of  the  magnet  pole  pieces 
75  upon  the  armature  73,  the  action  of  the 
magnet  and  armature  therefore  tending  to 
reinforce  the  resilience  of  the  diaphragm. 

20  It  will  also  be  apparent  that,  as  the  ampli- 
tude of  vibration  of  the  diaphragm  away 
from  the  magnet  increases  the  pull  of  the 
magnet  upon  the  armature  73  decreases; 
which  we  have  found  to  be  one  feature  im- 

25  portant  for  the  proper  cooperative  action  of 
a  diaphragm  and  magnet  in  telephone  trans- 
mitters and  like  instruments.  It  will  be  ap- 
parent that  the  action  of  the  magnet  in  no 
wise  interferes  with  the  variation   of  re- 

30  sistance  of  the  microphone  due  to  varying 
compression  of  the  granular  carbon ;  so  that 
this  microphone  acts  to  cause  the  transmis- 
sion of  telephonic  waves  in  the  circuit  of 
the    telephone,    in    precisely    the    ordinary 

35  manner,  such  telephonic  waves,  however, 
being  modified  (as  compared  with  the  tele- 
phonic waves  produced  by  an  ordinary  tele- 
phone transmitter)  by  the  joint  action  of 
the  magnet  and  main  diaphragm  65,  so  that 

40  the  transmitter  is  much  more  responsive  to 
feeble  sounds  and  to  overtones,  and  returns 
from  its  deflections  much  more  promptly, 
than  is  the  case  with  ordinary  telephone 
transmitters.      Test    has    shown    that    this 

45  transmitter  illustrated  in  Figs.  1  and  2 
transmits  sound  waves  electrically  with 
much  closer  approximation  to  normal  pro- 
portions of  sound  waves  of  different  charac- 
ters and  pitch,  than  is  the  case  with  the  or- 

50  dinary  telephone  transmitter.  In  particu- 
lar, and  using  the  same  receiver  in  connec- 
tion, alternately,  with  an  ordinary  trans- 
mitter, and  with  our  improved  transmitter, 
circuit  conditions  being  otherwise  the  same, 

55  it  has  been  found  that  when  our  transmit- 
ter is  used,  overtones,  not  noticeable  when 
the  ordinary  transmitter  is  used,  are  clearly 
heard,  and  that  articulate  speech  and  other 
sounds  are  transmitted  much  more  clearly 

60  and  distinctl^^  It  is  also  found  that  there 
is  a  practical  suppression  of  "side  noise," 
so  objectionably  prominent  when  the  ordi- 
nary transmitter  is  used.  The  use  of  our 
magnet  and  armature,  in  connection  with 

65  the  ordinary  telephone  diaphragm,  makes 


imnecessary  the  us.e  of  the  ordinary  damping 
spring,  and  so  permits  much  freer  vibration 
of  the  diaphragm ;  while,  on  the  other  hand, 
the  pull  of  the  magnet  prevents  undue  re- 
sponse to  very  loud  noises  (the  function  of  ,,g 
the  ordinary  damping  spring).  The  trans- 
mission of  "side  tone"  or  "side  noise"  by  the 
ordinary  telephone  transmitter,  is  under- 
stood to  be  due,  in  large  measure  at  least,  to 
the  fact  that  in  the  ordinary  transmitter,  -g 
the  damping  spring  or  springs  have  little 
or  no  restraining  influence  upon  the  dia- 
phragm when  the  latter  is  ia  or  near  its 
normal  rest  position.  Since,  according  to 
our  invention,  the  diaphragm  is  under  the  gQ 
stress  of  a  magnet  at  all  times,  it  is  pre- 
vented, in  very  large  measure,  from  re- 
sponding to  sounds  not  delivered  directly 
into  the  mouth  piece  of  the  transmitter.  In 
practice,  the  freedom  of  our  transmitter  35 
from,  the  transmission  of  such  side  noises, 
is  very  noticeable  indeed. 

Fig.  3  illustrates  the  application  of  our 
invention  to   a   somewhat   improved   form 
of  telephone   transmitter.     In   this  trans-  gg 
mitter  the  diaphragm,  here  designated  by 
numeral  Q5^,  is  supported  in  an  improved 
manner,  and  has  a  better  shape.     This  im- 
proved   support    for    the    diaphragm    and 
form  of  the  diaphragm,  is  not  of  our  in-  95 
vention,  but  is  illustrated  incidentally.  The 
magnets  74  are  of  the  same  construction  as 
shown  in  Figs.  1  and  2  except  that  the  pole 
pieces,  75^,  are  slightly  modified,  presenting 
a  contracting  space  for  the  play  of  the  cor-  jqq 
respondingly  tapered   armature  73*. 

The  improved  telephone  transmitter  above 
described  is  readily  applicable  for  the  pro- 
duction of  cut  iDhonograph  records,  the  dia- 
phragm of  the  instrument  being  actuated  105 
mechanically  from  a  master  record,  instead 
of  by  direct  voice  waves.  The  ordinary 
phonograph  records  on  the  market  are  un- 
derstood to  be  made  by  a  process  involving 
the  production  of  a  metal  die,  from  the  no 
original  wax,  record,  by  electroplating;  and 
from  this  die  the  commercial  records  are 
produced  by  applying  the  die,  under  pres- 
sure, to  record  blanks  softened  to  receive  the 
impress  of  the  die.  It  is  reasonable  to  sup-  ng 
pose  that  in  this  electroplating  and  pressure 
process  of  reproduction,  much  of  the  delicacy 
of  the  original  wax  record  is  lost;  and  that 
if  records  be  cut  mechanically,  by  instru- 
mentalities of  sufficient  delicacy  and  re-  120 
sponsiveness,  the  delicacy  of  the  original 
record  may  be  maintained,  substantially,  in 
the  copies  produced  by  cutting.  In  Fig.  4 
we  illustrate  more  or  less  diagrammatically, 
apparatus  for  producing  cut  records,  which  125 
shall  be  true  copies  of  the  original  or  master 
record.  In  this  figure  76  designates  a  copy- 
ing instrument,  somewhat  similar  to  the  tele- 
phone transmitter  illustrated  in  Fig.  3,  and 
comprising  a  diaphragm  65^  suitably  sup-  130 
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ported  and  provided  with  a  vibrating  lever 
8  carrying  at  its  lovs^er  end  a  reproducing 
stylus  11  movable  over  a  master  record  77. 
As  in  Fig.  3,  magnets  74:  are  supported  in 
g  proximity  to  the  diaphragm  65  and  are  pro- 
vided M^ith  pole  pieces  75*  arranged  to  in- 
fluence an  armature  73''  acting  upon  a  micro- 
phone 67.  It  will  be  clear  that  the  instru- 
ment 76.  when  actuated  by  a  master  record 

10  snch  as  77,  will  produce  telephonic  varia- 
tions of  current  in  a  circuit  78.  We  have 
not  illustrated  means  for  moving  the  master 
record  77  under  the  stylus  11,  but  it  will  be 
understood  that  any  suitable  means  for  mov- 

15  ing  such  master  record  may  be  employed; 
for  example,  the  ordinary  rotating  table  of 
a  phonograph.  The  record  blanks  which 
are  to  be  cut  to  correspond  with  the  master 
record  77,  are  indicated  by  numerals  79  and 

20  '^re  shown  as  mounted  upon  rotating  tables 
80  arranged  to  be  rotated  in  imison  by  a 
shaft  81,  suitable  gearing  82  and  stub  shafts 
83.  Above  the  record  blank  79  are  suitable 
magnets  84  included  in  the  circuit  78  and 

25  shoAA'n  in  this  case  as  having  hollow  cores  85 
w'ithin  which  are  mounted,  to  move  axially, 
rods  86  connected  at  their  lower  ends  to  re- 
producer shafts  87,  and  each  carrying  a 
stylus    mounting    88.      The    cutting    stylus" 

3^  itself,  mounted  upon  the  end  of  each  of 
these  stylus  mountings  88,  may  be  the  ordi- 
nary cutting  stylus  (in  the  construction 
shown  a  cutting  stylus  to  cut  lateral  in- 
dentations), and  we  do  not  deem  it  neces- 

35  sary  to  illustrate  such  stylus,  as  it  is  of  well 
known  construction.  The  magnets  84  are 
mounted  to  move  laterally  along  a  slide  89, 
the  stylus  shafts  87  being  carried  by  such 
magnets ;  and  a  feed  screw  90  driven  by  suit- 

40  able  gearing  91  from  the  shaft  81,  will 
traverse  these  magnets  and  the  parts  con- 
nected thereto.  The  rods  86  carried  by  ar- 
matures 92,  are  provided  with  reti'actile 
springs  93  acting  in  opposition  to  the  mag- 

4.5  nets  84.  It  w^ill  be  clear  that,  as  the  instru- 
ment 76  actuated  by  master  record  77,  pro- 
duces telephonic  variations  in  circuit  78, 
magnets  84  will  actuate  their  armatures  92 
to  cause  the  cu.tting  styli  carried  by  rock 

50  shafts  87  to  produce,  in  record  blanks  79, 
]:)honographic  indentations  which  are  exact 
copies  of  the  phonographic  indentations  of 
the  master  record  77,  and  that  in  this  way 
records  may  be  produced,  by  a  cutting  op- 

55  ei'ation,  which  are  exact  copies  of  the  origi- 
nal master  records.  It  will  further  be  ap- 
parent that  a  very  large  number  of  record- 
cutting  devices  may  be  included  in  the  one 
circuit  78  and  therefore  may  be  actuated  by 

60  a  single  instrument  76 ;  so  that  a  large  nmn- 
ber  of  copies  of  the  master  record  may  be 
produced  at  one  time. 

We  have  not  deemed  it  necessary  to  illus- 
trate apparatus  to  copy  records  of  the  "  hill 

65  and  valley"  type;  the  necessary  modifica- 


tion of  the  apparatus  shown  in  Fig.  4:,  to  en- 
able it  to  copy  "  hill  and  valley "  records 
being  obvious. 

It  is  well  known  that  by  means  of  mag- 
nets operated  by  a  circuit  current  variations  70 
in  which  are  produced  by  a  telephone  micro- 
phone, the  sound  waves  actuating  the  micro- 
phone may  be  reproduced  Avith  very  con- 
siderable magnification.  For  this  reason 
ample  power  may  exist,  in  the  magnets  84,  .jg 
to  do  the  mechanical  work  of  cutting  rec- 
ord blanks  79  of  relatively  hard  material. 

In  the  instrument  76,  the  diaphragm  65 
acts  as  a  mere  support  for  the  rod  72  car- 
rying the  armature  73=^ — a  support  which  go 
permits  free  axial  movement  of  such  rod; 
for  that  reason,  this  diaphragm  65  need  not 
be  a  complete  ctisk. 

What  we  claim  is : — 

1.  A  transmitter  for  recording  and  re-  gs 
producing  sound  waves  comprising  in  com- 
bination a  diaphragm,  a  variable  resistance 
device  arranged  to  be  actuated  by  motion  of 
that  diaphragm,  and  magnetic  means  tend- 
ing to  pull  said  diaphragm  away  from  the  90 
variable  resistance  device  and  disposed  on 
the  same  side  of  the  cliaphragm  as  the  re- 
sistance device. 

2.  A  transmitter  for  recording  and  re- 
producing sound  waves  comprising  in  com-  95 
bination  a  dia^Dhragm,  a  microphone  ar- 
ranged to  be  actuated  hj  said  diaphragm, 
and  magnetic  means  tending  to  pull  said 
diaphragm  away  from  the  microphone  and 
disposed  on  the  same  side  of  the  diaphragm  100 
as  the  microphone. 

3.  A  transmitter  for  recording  and  re- 
producing sound  waves  comprising  in  com- 
bination a  diaphragm  support,  a  diaphragm 
carried  thereby,  a  variable  resistance  device  105 
operatively  connected  to  said  diaphragm, 
and  a  magnet  mounted  upon  said  diaphragm 
support  tending  to  pull  the  diaphragin  away 
from  the  variahle  resistance  device  and  dis- 
posed on  the  same  side  of  the  diaphragm  no 
as  the  resistance  device. 

4.  A  transmitter  for  recording  and  re- 
producing sound  waA^es  comprising  in  com- 
bination a  diaphragm  support,  a  diaphragm 
carried  thereby,  a  variable  resistance  device  115 
operativelj^  connected  to  said  diaphragm,  a 
magnet  mounted  upon  said  diaphragm  sup- 
port, and  an  armature  operatively  connected 

to  said  diaphragTn,  said  magnet  and  arma- 
ture arranged  to  pull  the  diaphragm  away  120 
from  said  variable  resistance  device  and  dis- 
posed on  the  same  side  of  the  diaphragm  as 
the  resistance  device. 

5.  A  transmitter  for  recording  and  re- 
producing sound  waves  comprising  in  com-  125 
bination  a  diaphragm  support,  a  diaphragm 
carried  thereby,  a  microphone,  means  con- 
necting said  diaphragm  and  microphone,  an 
armature  mounted  upon  said  connecting  • 
means  and  a  magnet  operatively  related  to  130 
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said  armature,  said  armature  being  disposed 
on  the  same  side  of  said  diaphragm  as  said 
microphone. 

6.  A  transmitter  for  recording  and  re- 
5  producing  sound  waves  comprising  in  com- 
bination a  diaphragm  support,  a  diaphragm 
carried  thereby,  a  variable  resistance  device, 
means  connecting  said  diaphragm  and  vari- 
able resistance  device,  an  armature  mounted 
10  upon  such  connecting  means,  a  plurality  of 
pairs  of  magnets,  and  a  pole  piece  for  each 
such  pair,  said  pole  pieces  arranged  in  op- 


erative relation  to  such  armature,  said  arma- 
ture being  disposed  on  the  same  side  of  said 
diaphragm  as  said  resistance  device. 

In  testimony  whereof  we  have  signed 
this  specification  in  the  presence  of  two  sub- 
scribing witnesses. 

JAMES  G.  NOLEN. 
EOBEET  L.  McELROY. 

Witnesses : 

H.  M.  Marble, 
Pato.  H.  Feanke. 
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To  all  whom  it  may  concern: 

Be  it  knoAvn  that  t,  Franz  Seelau,  a 
citizen  of  the  GeriiTan  Empire,  and  residing 
at  Berlin- Wihnersdorf,  Germany,  have  in- 
5  vented  certain  new  and  useful  Improvements 
in  Automatic  Phonographic  Eesponding 
and  Keceiving"  Devices,  of  which  the  follow- 
ing is  a  specification. 

This  invention  relates  in  general  to  in- 

10  struments  used  in  connection  with  tele- 
phones and  Avhich  automatically  respond  to 
callers  and  record  their  messages.  The  in- 
vention bears  less  upon  the,  responding  and 
recording  devices  themselves  than  upon  the 

15  auxiliary  devices  which  govern  the  coopera- 
tion of  the  instrument  with  the  apparatus 
at  the  telephone  exchange  and  which  cause 
the  phonographic  devices  to  act. 

It  is  well  known  that  modern  telephone 

20  exchanges  are  equipped  with  automatic  ap- 
paratus that  enable  the  operator  at  the  ex- 
change to  supervise  established  telephone 
connections.  This  apparatus  is  generally 
controlled   by  switching  operations   at  the 

25  telephone  station  that  ca\ise  current  to  flow 
from  the  exchange  battery  through  the  tele- 
phone line  around  the  by-path  of  a  con- 
denser or  to  cease  flowing  on  account  of  the 
line  circuit  being  blocked  by  the  condenser. 

30  Two  kinds  of  telephone  exchange  systems 
with  automatic  clearing  or  supervisory  sig- 
nals are  vridely  used.  In  the  one  kind  the 
supervisory  signals  are  caused  to  disappear 
when  a  condenser  is  made  to  block  the  talk- 

35  ing  circuit  by  the  raising  of  the  receiver 
from  the  switchhcok  and  in  the  other  kind 
these  signals  disappear  when  the  condenser 
is  bridged  over  by  a  path  for  continuous 
current  from  the  central  exchange  battery. 

40  Thus  in  the  case  of  exchanges  of  the  first 
type  where  the  signals  appear  upon  their  de- 
energization,  a  closed  path  for  continuous 
current  exists  as  long  as  the  telephone  is  not 
in  use  i.  e.  as  long  as  the  receiver  is  on  the 

46  hook,  vrhile  in  exchanges  of  the  second  kind, 
where  the  subscribers'  lines  are  permanently 
connected  to  the  central  exchannje  battery, 
in  order  that  a  current  may  flow  through  the 
calliug  signal  of  a  line  as  soon  as  it  is  closed, 

50  the  subscriber's  line  circuit  is  blocked  by  a 
condenser  that  is  included  in  the  line  circuit 
in  series  with  the  subscriber's  bell  as  long 
as  the  subscriber's  telephone  is  not  in  use. 
When    the   telephone   is   taken   into   use    a 

55  switching  operation  occurs  by  which  a  cir- 


cuit for  continuous  current  is  closed  through 
the  telephone  and  this  current  causes  the  su- 
pervisory signal  at  the  exchange  to  indicate 
that  a  conversation  is  being  carried  on. 

The  apparatus  in  the  telephone  exchange  60 
which  are  not  mentioned  above,  need  not  be 
taken  into  account  as  it  is  only  essential  that 
the  phonographic  responding  and  receiving 
instrument  be  arranged  to  change  the  cir- 
cuit conditions  of  the  subscriber's  line  in  65 
the  same  manner  as  any  ordinary  telephone 
instrument  so  as  to  cause  the  proper  opera- 
tion of  the  supervisory  signals  at  the  ex- 
change at  the  beginning  and  end  of  a  con- 
A^ersation.  70 

Further  functions  of  the  phonographic  in- 
strument consist  in  the  starting  of  the  re- 
sponding device,  in  changing  the  instrument 
into  its  message  receiving  condition  at  the 
end  of  the  response,  ancl  in  restoring  all  75 
parts  to  their  normal  positions  when  the 
message  has  been  recorded.  These  functions 
arc  in  themselves  of  a  simple  kind  and  they 
correspond  in  a  general  way  to  the  circuit 
changes  effected  in  an  ordinary  telephone  80 
instrument  by  the  hookswitch,  except  that 
they  all  have  to  be  performed  entirely  auto- 
matically. Further  switching  functions  con- 
sist in  connecting  the  microphone  circuit  for 
giving  the  response,  in  connecting  the  re-  85 
ceiver  circuit  for  recording  the  caller's  mes- 
sp.ge  and  in  disconnecting  these  circuits  and 
reconnecting  the  calling  device  after  themes- 
sage  has  been  received.  It  is  an  important 
feature  of  the  invention  that  the  responding  90 
sound  box  and  the  receiving  sound  box  are 
not  operative  simultaneously  but  are  made 
operative  separately  at  the  proper  moments 
by  an  automatic  device.  This  device  also 
cau.ses  the  other  apparatus  to  act  at  the  dif-  95 
ferent  moments  in  which  their  operation  is 
required  so  that  no  apparatus  will  ever  be  in 
the  operative  condition,  when  its  operation 
is  unnecessary. 

The  invention  is  illustrated  in  the  draw-  100 
ing,  Figure  1  shoAving  the  circuits  of  an  en- 
tire instrument;  Fig.  2  showing  a  modified 
method  of  controlling  the  calling  relay  of 
the  instrument;  Fig.  3  is  a  side  elevation, 
with  parts  in  section,  illustrating  one  mode  105 
of  carrying  out  certain  mechanical  and  elec- 
trical arrangem.ents ;  and  Fig.  4  is  a  detail 
sectional  view  of  one  of  the  switches  form- 
ing part  of  the  apparatus. 

The  telephone  line  coming  from  the  tele-  HO 
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phone  exchange,  which  is  not  indicated,  is 
connected  to  the  terminals  1,  2  of  the  instru- 
ment. From  the  terminal  2  a  connection  ex- 
tends to  a  cii'cuit  changer  3  that  is  arranged 
5  to  connect  a  bell  4  to  the  near  side  or  far 
side  of  a  condenser  5  included  in  the  Avire  of 
terminal  2.  By  these  parts  the  supervisory 
signals  at  the  exchange  are  controlled  in  the 
manner  previousl)^  indicated.    If  the  instru- 

10  ment  is  connected  to  an  exchange  whose  su- 
pervisory devices  give  the  clearing  signal 
Avhen  the  line  circuit  is  closed  the  circuit 
changer  3  will  be  arranged  so  that  the  illus- 
trated position  will  be  its  normal  position, 

15  while  its  right  hand  contact  will  be  closed 
when  the  instrument  is  being  used.  In  ex- 
changes in  which  the  clearing  signal  is  given 
when  the  line  circuit  is  opened  the  circuit 
changer  3  will  be  arranged  to  act  in  the  op- 

20  posite  manner,  i.  e.  the  illustrated  position 
Avould  indicate  the  operating  condition  of 
the  circuit  changer.  If  an  audible  calling 
signal  is  not  required  a  simple  retardation 
coil  forming  a  suitable  current  path  for  the 

25  supervisory  signal  current  from  the  ex- 
change battery  may  take  the  place  of  the 
bell  4. 

From  the  condenser  5  a  connection  extends 
to  an   electromagnetic  switching  device  6, 

30  which  will  be  called  a  calling  relay.  This 
relay  has  two  windings  7  and  8,  the  calling 
winding  7  being  connected  to  the  exchange 
line  and  the  winding  8  being  a  locking  wind- 
ing vv^hich  is  included  in  a  local  battery  cir- 

?5  cuit  by  the  closure  of  its  contact  10  when  the 
armature  9  is  attracted.  Wlien  this  locking 
circuit  is  closed  the  armature  of  the  relay 
6  is  locked  in  its  attracted  position  until  it 
is  restored  by  another  means  that  is  subse- 

40  quently  described.  The  contact  10  also 
closes  the  circuit  of  the  motor  11  which 
drives  the  phonographic  devices  whose  func- 
tions are  described  in  subsequent  para- 
graphs.    The  armature  9  is  shaped  in  the 

lo  form  of  a  bell  lever  to  the  arm  12  of  which 
one  end  of  a  thrust  rod  14  is  coupled  by  a 
spring  13.  The  other  end  of  the  rod  is  fixed 
to  a  contact  rocker  16  which  is  pivoted  at 
15.    When  the  armature  9  is  attracted  the 

5"  spring  13  is  compressed  and  this  would  cause 
the  rocker  16  to  be  moved  toward  the  right 
if  it  were  not  prevented  by  the  detent  17. 
This  detent  17  is  attached  to  the  armature 
18  of  an  electromagnet  19  in  such  a  manner, 

55  that  it  releases  the  rocker  16  when  the  arma- 
ture 18  is  attracted  and  when  the  armature 
18  subsequently  returns  to  its  original  posi- 
tion the  detent  swings  downwardly  on  its 
pivot  so  that  it  may  pass  the  rocker  16.    A 

60  spring  20  then  brings  the  detent  17  back  into 
its  blocking  position.  The  rocker  16  carries 
a  pair  of  contacts  21  forming  a  switch  which 
lies  in  the  path  of  travel  of  the  armature  18 
when  the  rocker  is  in  its  right  hand  position 

65  so  that  this  switch  will  be  closed  if  the  ar- 


mature 18  then  returns  to  its  normal  posi- 
tion. This  will  close  the  circuit  of  an  elec- 
tromagnet 22  Avhich  will  be  energized  and 
Avill  pull  the  armature  9  of  the  calling  relay 
6  back  into  its  normal  position  so  that  the  70 
contact  or  switch  10,  whose  closure  started 
the  described  operations,  will  be  reopened. 

The  arrangement  could  also  be  such  that 
the  switch  21  is  normally  closed  and  is  in- 
serted in  the  locking  circuit  of  the  winding  75 
8  of  the  calling  relay  6.  A  separate  restor- 
ing magnet  22  could  then  be  dispensed  with 
for  tlie  restoring  of  the  armature  9  would 
then  be  effected  by  the  locking  circuit  of  8 
being  disrupted  by  the  opening  of  the  30 
SAvitch  21. 

A  retarding,  device  23  is  coupled  to  the  ar- 
inature  18.  This  acts  in  such  a  way  that  it 
alloAvs  the  armature  18  to  be  attracted  im- 
mediately the  magnet  19  is  energized  but  ss 
causes  the  armature  to  swing  back  slowly 
when  the  mag-net  19  is  deenergized  so  that 
the  switch  21  is  operated  only  when  a  cer- 
tain period  after  the  deenergization  of  the 
mag-net  19  has  elapsed.  90) 

24  indicates  a  switching  device  that  is  en- 
ergized by  talking  currents  and  which,  in  its 
simplest  form  may  consist  of  a  telephone  re- 
ceiver 25  coupled  Avith  a  microphone  26. 
The  microphone  26  is  included  in  the  circuit  &.5 
of  the  magnet  19,  while  the  telephone  re- 
ceiver 25  may  be  connected  to  the  tallring 
wire.  The  microphone  26  ordinarily  pre- 
sents so  much  resistance  to  the  energizing 
current  of  the  magnet  19  that  this  current  loo 
is  not  strong  enough  to  attract  tlie  armature 
18.  But  if  the  receiver  25  is  energized  by 
talking  currents  the  condition  of  the  micro- 
phone 26  will  be  altered  so  that  its  resist- 
ance diminishes.  Consequently  the  magnet  io,i 
19  Avill  receive  sufficient  curi"ent  to  excite  it. 
But  as  soon  as  the  receiA^er  25  ceases  to  be 
excited  by  talking  currents  the  resistance  of 
the  microphone  26  rises  so  that  the  magnet 
19  ceases  to  be  energized.       ■  no 

The  receiving  device  or  recorder  which 
records  the  caller's  message  on  the  phono- 
graphic cylinder  is  indicated  at  27.  As  the 
construction  of  the  same  has  no  bearing  on 
the  present  inA^ention  it  Avill  only  be  indi-  115 
cated  in  a  general  way.  It  consists  chiefly 
of  a  telephone  receiver  whose  diaphragm  is 
coupled  Avith  a  phonographic  recording 
stylus.  The  mechanical  parts  of  this  de- 
vice may,  howcA'er,  be  constructed  in  accord-  12  c 
ance  with  other  phonographic  recording 
principles. 

28  denotes ,  the  principal  part  of  the  re- 
sponding device  that  acts  in  conjunction 
Avith  the  pai-ts  of  this  inA^ention;  its  details  Wj 
may  be  arranged  in  any  desirable  manner. 
It  will  be  assumed  that  it  consists  of  any 
desirable  type  of  microphone  whose  dia- 
phragm is  mechanically  coupled  Avith  a  pho- 
nographic reproducing  stylus.     The  other  130 
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parts  of  the  responder  and  of  the  receiving 
device  b.a\'e  no  iDearing  upon  the  invention. 
It  need  only  be  mentioned  that  the  devices 

27  and  28  are  ai'riuiged  in  the  usual  way  like 
5  the  sound  boxes  of  talking  machines  (pho- 
nographs) i.  e.  the  stylus  of  the  responder 

28  is  actuated  by  a  sound  reproducing  cjd- 
inder  wliile  the  stylus  of  the  receiving  de- 
vice 27  engages  with  a  sound  recording  cyl- 

10  inder. 

An  important  part  is  played  by  the  switch 

29  which  is  closed  by  the  responder  28  after 
it  has  given  the  response  to  the  caller  and 
which  is  re-opened  when  the  caller's  mes- 

15  sage  is  recorded.  The  other  arrangements 
of  this  sAvitch  are  of  no  importance.  The 
switch  29  has  a  tendency,  say  by  the  action 
of  a  spring,  to  take  the  open  position  shown 
in  Figs.  1  and  3.    As  shown  in  Fig.  3,  the 

20  switch  29  is  in  the  path  of  the  slide  carry- 
ing the  responder  28,  so  that  as  the  latter 
moves  toward  the  right  as  indicated  by  the 
arrow  in  Fig.  1,  it  will  engage  the  switch 
29  and  close  the  circuit  at  this  point.    When 

25  the  responder  28  returns  to  its  initial  posi- 
tion, moving  from  right  to  left,  it  comes  out 
of  engagement  v.'ith  the  switch  29  and  the 
latter  resumes  its  normal  open  position. 
The  means  for  causing  the   responder  28 

30  to  return  to  its  normal  position  form  no 
part  of  my  present  invention  and  have  not 
been  shown  in  the  drawings,  so  as  not  to 
ob.scure  the  illustration  of  the  parts  to  which 
my    present    invention    relates.     However, 

35  mechanism  suitable  for  returning  the  re- 
sponder to  its  normal  position  is  disclosed, 
for  instance,  in  Fig.  1  of  my  United  States 
Letters  Patent  No.  llG8i32.  The  function 
of  the  switch  29  is  to  close  the  circuit  of  an 

40  electromagnetic  switch  30  which  uncouples 
the  responding  cjdinder  50  and  couples  the 
recording  c\'linder  51  to  a  dri\'ing  device 
when  it  is  energized  and  controls  a  number 
of  switches  31,  32,  33,  3-1,  the  switches  31, 

45  32  being  opened  Avhile  the  switches  33,  31 
are  closed.  Fig.  3  shows  one  end  of  the 
armature  lever  30'  as  controlling  the  posi- 
tion of  a  sleeve  11'  by  means  of  which  the 
driving  belt  11"   can  be  shifted  from  the 

50  pulley  50',  in  operative  connection  with  the 
responding  cylinder  50,  to  the  pulley  51', 
in  oiierative  connection  with  the  recording 
cylinder  51.  The  other  end  of  said  armature 
lever  30'  controls  the  position  of  the  switches 

55  31,  32,  33,  31.  The  reasons  for  these  switch- 
ing functions  vrill  be  explained  when  the 
mode  of  operation  of  the  instrument  is  de- 
scribed. The  functions  of  other  switches 
35,  36,  37  in  the  various  circuits  will  then 

60  also  be  made  cleai'.  These  switches  and 
also  the  contact  3  may  be  controlled  by  the 
armature  9  of  the  calling  relay  6  or  pref- 
erably by  the  motor  11.  In  order  that  the 
circuits  may   be   represented   in   a   simple 

C5  manner  it  will  be  assumed  that  the  normally 


closed  switch  35,  by  which  the  calling  wind- 
ing 7  {)f  the  calling  relay  6  is  disconnected 
from  the  talking  wire,  is  controlled  by  the 
armature  9,  while  the  switches  36  and  37 
are  controlled  in  any  suitable  way  by  the  70 
motor  11,  for  example,  by  the  governor 
switch  53  of  the  motor.  The  circuit  changer 
3  may  be  also  shifted  by  this  means. 

As  regards  the  other  elements  of  the  cir- 
cuit combination  of  the  instrument,  it  need  75 
only  be  mentioned  that  the  microphone  of 
the  responder  28  is  connected  in  the  well 
knoAvn  manner  with  an  induction  coil  38 
the  secondary  windings  of  which  are  con- 
nected to  the  talking  or  line  circuit.     The  80 
connections  of  the  speech  transmission  cir- 
cuits may,   of  course,  be  arranged  in  any 
other  known  manner.     The  batteries  B^  to 
B*"'    shown  in  the  various  parts  of  the  sys- 
tem of  circuits  ma}^  be  individual  batteries,  85 
but  it  will  generally  be  preferable  to  use  one 
or  several  common  batteries. 

Finally  mention  must  be  made  of  a  switch 
44  which  is  adapted  to  close  the  circuit  of 
the  electro-magnet  19  as  Avell  as  the  tele-  90 
phonic  relay  24,  and  which  is  provided  for 
the  purpose  of  preventing  disturbances  in 
the  instrument  in  case  certain  operations 
are  carried  out  in  an  unusual  manner,  as 
described  in  subsequent  paragraphs.  The  95 
arrangement  of  this  switch  is  such  that  it 
is  momentarily  closed  at  the  end  of  the 're- 
sponding operation  and  after  the  recording 
sound  box  has  traveled  along  the  recording 
cylinder  through  a  distance  of  a  fcAv  revolu-  100 
tions.  This  switch  may  be  actuated,  for 
example,  by  the  armature  30"  of  the  switch- 
ing device  30  in  which  case  it  would  be 
operated  together  with  the  other  switches 
of  this  device  at  the  finish  of  the  responding  105 
operation,  when  the  action  of  the  recording 
cylinder  is  started.  This  switch  may  be 
equipped  with  a  suitable  retarding  device 
52  by  which  it  is  closed  after  the  recording 
eyiiruler  51  has  executed  a  few  revolutions.   H^ 

The   operation   of   the   instrument   is   as 
follows : 

The  calling  current  flows  from  the  tele- 
phone'exchange  through  the  telephone  line 
to  the  terminals  1  and  2  and  through  the  ^^^ 
bell  4.  A  ]iart  of  the  calling  current  flows 
through  the  windings  7  of  the  calling  relay 
0  and  energizes  this  relay  so  that  it  attracts 
its  armature  9  and  closes  the  contact  10. 
This  results  in  the  flowing  of  current  from  -"^ 
the  battery  B^  through  the  Avinding  8  which 
keeps  the  armature  9  attracted  even  if  the 
current  through  the  Avinding  7  ceases.  The 
contact  10  simultaneously  closes  the  circuit 
of  the  battery  B^  and  of  the  motor  11  of  -^""^ 
the  instrument  so  that  the  motor  is  started 
and  shifts  the  circuit  changer  3  thereby 
causing  the  supervisory  signal  at  the  ex- 
change to  apprise  the  exchange  operator 
of  the  proper  reception  of  the  call.     It  will  ^^^ 
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be  observed  (Fig.  1)  that  both  terminals  of 
the  locking  Avinding  8  are  connected  with 
like  poles  of  the  batteries  B^,  B^,  and  not 
Avith  poles  of  opposite  polarity;  hence  the 
5  relay  6  can  be  kept  energized  by  a  current 
flowing  through  the  winding  8,  only  after 
the  armature  9  has  been  attracted  so  as  to 
close  at  the  contact  10,  the  circuit  from  the 
batteiy  B^  through  the  winding  8.    At  the 

10  same  time  the  switches  36  and  37  are  closed 
and  this  results  in  the  responding  micro- 
phone 28  receiving  current  from  the  battery 
B"  through  the  contact  31  and  in  the  con- 
nection of  the  secondary  circuit  of  the  re- 

15  sponder  through  the  switches  32,  37  to  the 
exchange  line.  The  responding  cylinder  50 
now  acts  upon  the  responder  28  and  the  re- 
sponse recorded  on  the  responding  cylinder 
is  transformed  into  talking  currents  which 

20  are  transmitted  through  the  induction  coil 
38  to  the  exchange  line  and  thus  to  the  per- 
son who  called  the  instrument.  This  re- 
sponding condition  of  the  instrument  re- 
mains unaltered  until  the  responder  has  pro- 

25  nounced  the  entire  response.  The  switch  29 
is  then  closed  which  causes  the  electromag- 
net 30  to  be  energized  and  this  results  in  the 
responding  cylinder  60  being  thrown  out  of 
engagement  with  the  driving  gear  a"nd  in 

30  the  starting  of  recording  cylinder  51. 

The  armature  of  the  magnet  30  also  alters 
the  condition  of  the  switches  31,  32,  33,  34 
so  that  31  opens  the  primary  circuit  and  32 
opens  the  secondary  circuit  of  the  micro- 

35  phone  28  of  the  responder  whose  action  is 
no  longer  required.  The  switch  33  connects 
the  recording  sound  box  27  and  the  tele- 
phonic relay  24,  which  is  actuated  by  the 
talking  currents,  to  the  exchange  line  while 

40  the  switch  34  closes  the  secondary  circuit  of 
the  telephonic  relay  24  which  includes  the 
battery  B^  and  the  electromagnet  19. 

After  the  caller,  who  is  connected  through 
the  telephone  exchange  to  the  instrument, 

45  has  received  the  response  imparted  to  him 
by  the  responder  28,  he  will  commence  de- 
livering his  message.  The  talking  currents 
representing  the  message  will  flow  through 
the  recording  sound  box  27,  which  will  have 

SO  been  shifted  onto  the  recording  cylinder  51, 
and  the  diaphrag-m  of  the  sound  box  will  be 
oscillated  so  as  to  produce  a  phonographic 
record.  The  talking  currents  also  energize 
the  receiver  25  of  the  telephonic  relay  24 

55  and  thus  reduce  the  resistance  of  the  micro- 
phone 2C)  sufficiently  to  cause  an  energizing 
current  to  flow  through  the  electromagnet 
19.  This  magnet  will  then  attract  its  arma- 
ture 18  and  will  move  the  detent  17  so  as  to 

60  release  the  contact  rocker  16  so  that  it  will 
be  moved  by  the  thrust  exerted  upon  it  by 
the  spring  13  of  the  attracted  armature  9 
into  its  operating  position  in  which  the 
switch  21  is  located  above  the  armature  18. 

65  Short  intervals  that  occur  during  the  de- 


livery of  the  message,  and  during  which  the 
telephonic  relay  24  is  not  energized,  will  not 
result  in  any  alteration  of  the  message  re- 
ceiving condition,  because  the  dash-pot  23 
releases  the  ai'mature  18  only  after  a  cer-  70 
tain  defined  interval,  that  is  long  enough  for 
all  practical  purposes,  has  elapsed.  When 
the  armature  18  finally  moves  up  the  spring 

20  allows  the  detent  to  turn  down,  so  that 
the  rocker  16  remains  in  its  operating  posi-  75 
tion  and  the  armature  18  closes  the  switch 
21.    This  completes  the  circuit  of  the  magnet 

22  which  is  then  energized  and  pulls  down 
the  armature  9  of  the  calling  relay  6  thus 
opening  the  contact  10  of  the  locking  wind-  go 
ing  8  so  that  the  relay  6  reverts  to  its  nor- 
mal condition.  This  removes  the  thrust 
exerted  upon  the  spring  13  so  that  the 
rocker  16  also  returns  to  its  normal  positiort 
and  the  detent  17  assumes  its  normal  posi-  S6 
tion  behind  the  rocker  16,  while  the  switch 

21  that  is  moved  out  of  the  path  of  the  arma- 
ture 18  is  re-opened  and  the  circuit  of  the 
magnet  22  disrupted.  The  opening  of  the 
contact  10  also  switches  off  the  motor  11  so  90 
that  the  switches  3,  36  and  37  assume  their 
normal  positions.     The  circuit  of  the  magnet 

30  is  also  opened  so  that  the  switches  con- 
trolled by  its  armature   also   assume  their 
normal  XDOsitions  and  all  parts  of  the  in-   95 
struments  are  thus  restored  to  their  ordinary 
positions. 

Cases  will  arise  in  which  the  calling  sub- 
scriber will  not  deliver  a  message,  for  ex- 
ample, when  a  wrong  connection  is  estab-  100 
lished  by  the  exchange  operator.    The  tele- 
phonic relay  24  will  not  be  energized  in  such 
cases  and  in  order  to  restore  the  instrument 
so  that  it  will  be  in  readiness  for  the  next 
message  the  sv^itch  44  comes  into   action.  105 
The  circuit  of  the  magnet  19  will  then  be 
closed  momentarily  by  44  instead  of  by  the 
telephonic  relay  24.     The  magnet  19  will 
then  attract  its  armature  18  and  release  the 
rocker  16.    All  parts  of  the  instrument  will  11a 
then  be  restored  to  their  normal  positions 
in  the  manner  already  described. 

Fig.  2  shows  diagrammatically  a  purely 
electromagnetic  locking  device  for  the  relay 
6  this  device  being  also  controlled  by  a  tele-  115 
phonic  relay.  For  the  sake  of  brevity,  only 
the  differences  between  this  device  and  that 
already  explained  will  be  described.  In  this 
device  the  armature  9  is  provided  with  a 
contact  10*^  for  switching  on  the  motor  11  120 
that  is  separate  from  the  locking  circuit  con- 
tact 10.  The  locking  circuit  includes  the 
back  contact  39  of  a  relay  40  and  a  front  con- 
tact 21"^  of  a  relay  19  is  connected  in  parallel 
with  39.  The  relay  19  performs  the  func-  125 
tions  of  the  magnet  19  of  Fig.  1.  The  cir- 
cuit of  the  relay  40  is  prepared  by  a  switch 
43  and  is  closed  by  the  switch  42  of  the 
relay  19.  The  switch  43  is  controlled  by 
the  motor  11.    The  relay  40  has  a  switch  41  l£^ 
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by  which  it  keeps  its  own  locking  circuit 
closed  after  it  has  been  energized  and  by 
which  the  relay  40  is  prevented  from  affect- 
ing the  locking  circuit  of  8,  this  locking  cir- 
g  cnit  being  then  controlled  solely  by  the  tele- 
phonic relay  24.  The  winding  of  the  relay 
19  is  connected  in  the  manner  described 
above  to  the  microphone  circuit  of  the  tele- 
phonic relay  24.     All  that  still  needs  men- 

2Q  tioning  is  that  the  svvitch  42  of  the  relay 
19  is  an  ordinary  switch,  while  the  switch 
21",  that  corresponds  to  the  switch  21  of 
Fig.  1,  is  equipped  with  a  retarding  device 
23  which  acts  in  such  a  way  that  the  switch 

j^5  21*  opens  only  when  a  certain  interval  after 
the  deenergization  of  the  relay  19  has 
elapsed.  The  switches  21"  and  42  could  be 
operated  by  separate  relays. 

The  operation  of  this  device  is  as  fol- 

20  lows:— 

The  attracted  armature  9  closes  the 
switches  10  and  10".  10  completes  the  lock- 
ing circuit  which  includes  the  locking  wind- 
ing 8  and  the  back  contact  39  of  the  relay 

25  40,  so  that  the  armature  9  is  locked  in  its 
attracted  position,  and  10"  switches  on  the 
motor  11.  The  motor  then  closes  the 
switches  43  and  33.  This  condition  of  the 
instrument   continues  until   the   telephonic 

30  relay  24  and  the  recording  sound  box  27, 
Fig.  1,  are  energized  by  the  talking  cur- 
rents in  the  manner  described  in  connection 
with  Fig.  1.  The  relay  19  will  then  be  ener- 
gized in  a  circuit  which  includes  the  switch 

35  33  and  will  close  the  switches  42  and  21". 
Switch  42  closes  the  circuit  of  relay  40 
which  breaks  the  circuit  of  the  locking  wind- 
ing 8  at  contact  39.  But  as  the  circuit  of 
vvinding  8  was  previously  closed  b)'  21"  the 

40  armature  9  remains  in  its  attracted  posi- 
tion. When  the  current  through  the  relay 
19  is  weakened  the  switch  42  is  opened. 
Nothing  will,  however,  be  affected  by  this 
because  the  relay  40  is  kept  energized  by  its 

4a  locking  contact  41.  But  the  switch  21"  Avill 
be  opened  after  a  certain  interval  by  the  re- 
tarding device  23,  this  interval  being  longer 
than  the  intervals  which  ordinarily  ensue 
during  the   delivery  of  a  message.     When 

50  the  switch  21"  is  opened  and  the  circuit  of 
the  winding  8  is  thus  interrupted  the  call- 
ing relay  6  is  deenergized  and  the  arma- 
ture 9  falls  back  and  opens  the  switches  10 
and  10".     This  switches  off  the  motor  11 

55  and  the  consequent  opening  of  the  switches 
43  and  33  deenergizes  the  relay  40  so  that 
all  parts  of  the  instrument  are  restored  to 
their  normal  positions. 
I  claim:  — 

60  1.  In  combination  with  an  automatic  re- 
sponding and  conversation  recording  instru- 
ment, a  telephone  exchange,  a  source  of  call- 
ing current,  an  electromagnet,  a  switching 
member  controlled  by  the  said  electromag- 

65  net,  a  circuit  for  energizing  the  said  electro- 


magnet by  current  from  the  said  source  and 
for  operating  the  said  switching  member, 
means  for  locking  the  switching  member  in 
its  operated  position,  and  means  actuated 
by  the  said  electromagnet  for  controlling  ^q 
a  supervisory  signal  located  at  the  ex- 
change. 

2.  In  combination  with  an  automatic  re- 
sponding,  and    conversation    recording    in- 
strument, a  telephone  exchange,  a  source  of  75 
calling  current,  an  electromagnet,  a  switch- 
ing member  controlled  by  the  said  electro- 
magnet,  a   circuit   for  energizing  the   said 
electromagnet    by    current    from    the    said 
source  and  for  operating  the  said  switching  gc 
member,  means  for  locking  the  sv.itcliing 
member  in  its  operated  position,  means  ac- 
tuated by  the  said   switching  member  for 
controlling  a  supervisory  signal  located  at 
the  exchange,   a  talking  cuiTent  circuit,  a  85 
telephonic  switching  device  adapted  to  be 
energized  by  current  in  the  talking  circuit, 
means  for  maintaining  the  instrument  in  an 
ofl'-normal  condition,  this  means  being  con- 
trolled by  the  said  telephonic  switching  de-  90 
vice  and  being  rendered  operative  during 
the  flowing  of  talking  current  through  the 
telephonic  svN^itching  device,  and  means  for 
restoring  the  said  switching  member  to  its 
normal   position   after   the   said   telephonic  95 
switching  device  ceases  to  be  energized. 

3.  In  combination  with  a  telephone  ex- 
change, a  source  of  calling  current,  and  an 
automatic  responding  and  conversation  re- 
cording instrument  comprising  an  electro-  loO 
magnet  having  an  energizing  and  a  locking 
winding,  a  switching  member  controlled  by 

the  said  electromagnet,  a  circuit  for  energiz- 
ing the  said  energizing  winding  b,v  current 
from  the  said  current  source  and  for  operat-   105 
ing  the  said  switching  member,  means  for 
energizing  the  said  locking  winding,  means 
actuated  by  the  said  electromagnet  for  con- 
trolling a  supervisory  signal  located  at  the 
exchange,   a  responding  microphone,  a  re-   110 
cording  device,  electrical  connections  joined 
to  the  responding  microphone  and  to  the  re- 
cording device,  and  means  for  automatically 
altering   the   electrical    connections    of    re- 
sponding microphone,  recording  device  and  115 
of  the  said  energizing  winding. 

4.  In  combination  with  a  telephone  ex- 
change, a  source  of  calling  current,  an  ex- 
change line,  and  an  automatic  responding 
and  conversation  recording  instrument  com-  120 
prising  an  electromagnet  having  an  energiz- 
ing and  a  locking  winding,  a  switching  rnem- 
ber  controlled  by  the  said  electromagnet,  a 
circuit  for  enei^gizing  the  said  energizing 
winding  by  current  from  the  said  current  125 
source  and  for  operating  the  said  switching 
member,  means  for  energizing  the  said  lock- 
ing winding,  means  actuated  by  the  said 
electromagnet  for  controlling  a  supervisory 
signal  located  at  the  exchange,  a  responding  130 
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microphone,  a  recording  device,  a  telephonic 
switching  device  and  means  for  automati- 
cally and  separately  connecting  the  said 
energizing  winding,  the  responding  micro- 
5  phone  and  the  recording  device  together 
with  the  telephonic  switching  device  to  the 
said  exchange  line. 

5.  In  combination  with  a  telephone  ex- 
change, a  soiirce  of  calling  current,  an  ex- 

1 0  change  line  and  an  automatic  recording  and 
responding  instrument  comprising  an  elec- 
tromagnet having  an  armature,  means  for 
locking  said  armature  in  its  attracted  posi- 
tion, a  telephonic  switching  device,  a  restor- 

15  ing  switch,  means  for  moving  the  restoring 
switch,  a  retarding  device  for  delaying  the 
movement  of  the  said  restoring  switch,  said 
restoring  switch  being  adapted  to  restore 
the  said  armature  to  its  normal  position  and 

20  said  restoring  switch  and  retarding  device 
being  controlled  only  by  the  telephonic 
switching  device. 

G.  In  combination  with   a  telephone  ex- 
change, a  source  of  calling  current,  an  ex- 

25  change  line  and  an  automatic  recording  and 
responding  instrument  comprising  an  elec- 
tromagnet having  an  armature,  means  for 
locking  said  armature  in  its  attracted  posi- 
tion, a  restoring  switch,  a  telephonic  switch- 

30  ing  device,  an  operating  device  controlled  by 
the  said  armature  for  moving  said  restoring 
switch,  means  for  preventing  the  action  of 
the  said  operating  device,  said  telephonic 
switching  device  actuating  the  said  prevent- 

35  ing  means  when  energized  and  then  causing 
the  said  operating  device  to  shift  the  restor- 
ing switch  which  unlocks  the  said  armature. 
7.  In  combination  with  a  telephone  ex- 
change, a  source  of  calling  current,  an  ex- 

40  change  line  and  an  automatic  recording  and 
responding  instrument  comprising  an  elec- 
tromagnet having  an  armature,  means  for 
locking  said  armature  in  its  attracted  posi- 
tion, a  restoring  switch  for  restoring  said 

45  armature,  a  telephonic  switching  device,  an 
operating  device  controlled  by  the  said 
armature  for  moving  said  restoring  switch, 
a  detent  for  preventing  the  action  of  the 
said  operating  device,  said  telephonic  switch- 

50  ing  device  actuating  the  said  detent  when 


energized  and  then  causing  the  said  operat- 
ing device  to  shift  the  restoring  switch  which 
restores  the  said  armature  to  its  retracted 
position. 

8.  In  combination  with  an  automatic  re-  55 
sponding  and  conversation  recording  instru- 
ment and  mechanism  for  actuating  said  in- 
strument,   an    electromagnet,    an    armature 
therefor,  adapted  to  bring  said  mechanism 
into  operation,  a  telephone  exchange,  a  tele-  go 
phone  line  connecting  said  instrument  with 
said  exchange,  a  source  of  calling  current 
adapted    to    energize    said    electromagnet 
through  said  telephone  line,  to  operate  said 
armature    and    thus    bring    said    actuating  65 
mechanism  into  operation,  means  for  lock- 
ing the  armature  in  its  operated  position,  a 
switching  member  controlled  by  said  actuat- 
ing mechanism,   and  means  controlled   by 
said  switching  member  and  adapted  to  con-   70 
trol  a  supervisory  signal  at  the  exchange  as 
long  as  said  mechanism  is  in  operation. 

9.  In  combination  with  an  automatic  re- 
sponding and  conversation  recording  instru- 
ment and  mechanism  for  actuating  said  in-  75 
strument,  a  telephone  exchange,  a  telephone 
line  connected  with  said  exchange,  means 
connected  with  said  line,  for  bringing  said 
actuating  mechanism  into  operation,  a 
switch  controlled  by  said  actuating  mecha-  80 
nism,  and  a  condenser  controlled  by  said 
switch  and  adapted  to  control  a  supervisory 
signal  at  the  exchange  when  said  mechanism 

is  in  operation. 

10.  In  combination  with  an  automatic  re-  85 
sponding  and  conversation  recording  instru- 
ment and  mechanism  for  actuating  said  in- 
strument, a  telephone  exchange,  a  telephone 
line  connecting  said  instrument  wdth  the  ex- 
change, and  a  condenser  controlled  by  the  90 
opeiation  of  said  actuating  mechanism,  for 
controlling  a  supervisory  signal  at  the  ex- 
change. 

In  testimony  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

FEANZ  SEELAU. 

Witnesses : 

Henry  Haspee, 

WOLX)EMAR   HaTJPT. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Aac^  Nielsen,  a  citi- 
zen of  tlie  Danish  Monarchy,  and  a  resident 
of  the  city,  county,  and  State  .of  New  York, 
5  have  invented  certain  new  and  useful  Im- 
provements in  Automatic  Stop  Mechanisms 
for  Phonographs,  of  which  the  following  is 
a  specification. 
This  invention  relates  to  automatic  stop 

10  mechanism  for  phonographs.  The  object  of 
the  invention  is  to  provide  a  simple  and 
inexpensive  mechanically  operated  brake 
mechanism  for  the  record  turntable  so  de- 
signed, that  it  wall  automaticall}'^  brake  the 

15  turntable  upon  the  cessation  of  the  sound 
and  so  arranged  and  constructed  that  no 
adjustment  or  setting  thereof  is  necessary 
for  each  record.  In  other  words,  this  inven- 
tion contemi^lates  a  brake  mechanism  which 

20  will  automatically  brake  the  turntable  irre- 
spective of  the  length  of  the  record  and  with- 
out requiring  any  other  attention  from  the 
operator  than  the  releasing  of  the  brake 
when  a  new  record  is  to  be  played.    Other 

25  objects  will  appear  as  this  specification  pro- 
ceeds. 

The  invention  is  embodied  in  a  brake 
mechanism  comprising  such  elements,  com- 
binations and  arrangements  of  parts  as  are 

30  hereinafter  described  and  as  are  illustrated 
in  the  drawings  in  which — 

Figure  1  is  a  plan  view  of  a  brake  mecha- 
nism embodying  my  invention  and  showing 
the  same  attached  to  a  phonograph  with  the 

35  parts  in  position  at  the  beginning  of  the 
playing  of  a  record.  Parts  are  broken  away 
for  the  sake  of  clearness  and  other  well 
known  parts  are  omitted. 

Fig.  2  is  a  similar  view  showing  an  inter- 

40  mediate  position  of  the  tone  arm,  and  tho 
brake  mechanism  in  a  corresponding  posi- 
tion. 

Fig.  3  is  a  fragmentary  view  showing  the 
parts  in  the  position  of  braking. 

45  Fig.  4  is  a  detail  side  view  of  parts  of  the 
brake  mechanism  looking  from  the  right  in 
Fig.  1,  and 

Fig.  5  is  a  detail  view  of  an  attachment 
and  friction  device  secured  to  the  tone  arm. 

50  In  the  drawings  the  reference  numeral  6 
represents  the  cover  of  the  casing  of  a  pho- 
nograph. 7  is  the  turntable  shaft  driven  by 
the  usual  spring  motor  (not  shown).  8  is 
the  tone  arm  carrying  the  sound  box  9  and 


the  stylus  10.  11  represents  a  record  car-  55 
ried  by  the  turntable  12.  The  brake  meciia- 
nism  forming  the  subject  of  this  invention  is 
almost  entirely  hidden  bj'^  the  turntable 
being  mounted  below  the  latter  and  upon  and 
above  the  cover  6.  For  the  sake  of  clearness,  60 
however,  the  turntable  is  indicated  by  a  dot 
and  dash  line,  while  the  brake  mechanism  is 
shown  in  full  lines. 

The  brake  itself  is  preferably  a  friction 
bl-ake  and  in  the  form  of  a  coiled  spring  13  65 
adapted  to  take  against  the  edge  of  the  turn- 
table.   It  is  ]Divoted  at  14  and  provided  with 
a  handle  15  for  setting  it  by  the  operator.    A 
spring  IG  urges  the  brake  in  the  direction  of 
rotation  of  the  turntable  when  the  brake  is  70 
released.     The  brake  is  held  inactive  by  a 
tripping  lever  17  which  engages  the  brake 
arm  18  as  shown  in  Figs.  1  and  2,  for  which 
purpose  the  tripping  lever  is  provided  with 
a  catch  19,  see  Fig.  3.    20  is  a  stop  for  the  75 
brake  arm. 

The  tripping  lever  is  pivoted  at  21  and  is 
provided  with  a  cam  22  and  a  spring  23 
which  tends  to  force  the  catch  19  into  en- 
gagement with  the  brake  arm  to  hold  the  80 
brake  inactive.    Controlling  means  are  pro- 
vided for  controlling  the  operation  of  the 
brake  at  the  proper  time,  and  the  tripping 
lever  17  presents  merely  one  foma  of  a  con- 
necting means  between  the  controlling  means  85 
and  the  brake.    In  this  instance  the  control- 
ling means  takes  the  form  of  a  lever  24  piv- 
oted at  25.    To  the  one  side  of  its  pivot  the 
lever  24  carries  a  downwardly  projecting  lug 
26.     To  the  other  side  the  lever  is  formed  90 
with  two  arms  27  and  28,  the  latter  of  which 
is  adapted  to  strike  the  tripping  lever  cam 
22  to  operate  the  tripping  lever  whereby  to 
release  the  brake.     The  arm  27  carries  a 
downwardly  projecting  cam  29.     30,  30  are  95 
stops  limiting  the  oscillations  of  the  control- 
ling lever  24  which  is  oscillated  to  the  left  by 
a  lug  34  on  a  pulley  31  pivoted  on  a  stud  and 
which  is  driven  from  a  pulley  32  on  the 
turntable   shaft   7  by   means   of   a   belt   or  100 
cord  33. 

When  the  lug  34  during  the  rotation"  of 
the  pulley  31  strikes  the  arm  28,  the  lever  24 
is  moved  slightly  to  the  left,  see  Fig.  2.  The 
lever  24  is  moved  to  the  right  by  a  bifur-  105 
cated  lever  35.  The  fork  36  of  the  lever  en- 
gages the  lug  26  and  when  the  fork  is  moved 
to  the  left,  the  arm  24  is  moved  to  the  right. 
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The  lever  35  is  secured  to  the  tone  arm  8 
as  follows,  see  Fig.  5.  37  is  a  ring  which 
may  be  clamped  to  the  tone  arm  8  by  a  screw 
38.  A  post  39  is  secured  to  the  ring  and 
5  carries  a  fixed  disk  40.  The  leA'-er  35  is 
pivoted  on  the  post  39  and  a  spring  or  other 
friction  device  41  keeps  the  lever  35  in  fric- 
tional  engagement  with  the  disk  40.  When 
the  tone  arm  8  moves,  the  lever  35  moves 

10  with  it  unless  the  lever  meets  an  obstruction 
in  which  case  the  lever  35  will  move  witli 
relation  to  the  tone  arm. 

The  tripping  lever  17,  the  pulley  31  and 
the  controlling  lever  24  as  well  as  the  stops 

15  30  may  all  be  mounted  on  a  base  42  for  con- 
venience in  attaching  the  brake  to  the  phono- 
graph.    Only  Fig.  4  shows  this  base. 

In  operation  a  record  11  is  laid  upon  the 
turntable,  the  stylus  10  is  set  in  the  record 

20  groove  at  the  beginning  thereof,  the  brake 
is  brought  into  inactive  position  and  the 
turntable  is  then  rotated  by  the  motor  as 
usual.  It  will  then  be  seen  that  during  the 
inward  sv.dnging  of  the  tone  arm  8,  the  fork 

25  36  of  the  lever  35  is  also  moved  inward  and 
consequentlj^  the  controlling  lever  24  is 
moved  to  the  right  which  brings  the  arm  28 
into  the  path  of  the  lug  34  as  the  latter  ro- 
tates and  also  brings  the  arm  27  out  of  the 

SO  path  of  the  lug  34  as  seen  in  Fig.  1.  But 
every  time  the  lug  34  strikes  the  arm  28, 
Fig.  2,  the  controlling  lever  24  is  again 
moved  to  the  left  and  the  forked  lever  35  is 
moved  to  the  right  or  outwardly  on  the  tone 

35  arm  8  which  is  possible  because  of  the  fric- 
tion device  41. 

From  this  it  will  be  clear  that  so  long  as 
the  tone  arm  8  keeps  swinging  inwardly,  the 
controlling  lever  24  is  kept  oscillating  by  the 

40  forked  lever  35  and  the  lug  34,  and  that  dur- 
ing this  movement  the  lug  34  never  strikes 
the  cam  29.  When,  however,  the  tone  arm 
ceases  to  move,  which  occurs  when  the  last 
sound  of  the  record  has  been  reproduced, 

45  the  controlling  lever  24  will  no  longer  be 
moved  to  the  right  by  the  forked  lever  35, 
but  will  remain  in  its  leftward  position 
caused  by  the  lug  34,  Fig.  2.  Consequently, 
on  the  following  rotation,  the  lug  34  will 

50  strike  the  cam  29  as  shown  in  Fig.  3,  and 
the  controlling  lever  24  will  be  moved  still 
farther  to  the  left  and  its  arm  28  will  strike 
the  cam  22  on  the  tripping  lever  to  trip  the 
latter,  which  releases  the  brake  which  then 

55  engages  and  stops  the  turntable  as  explained 
above. 

The  parts  are  preferably  so  arranged  that 
the  lug  34  contacts  with  the  arm  28  while 
the  turntable  makes  one  revolution  to  guard 

60   against  irregular  or  incomplete  oscillations 
of  the  fork  36,  which  in   many  machines 
swings  or  oscillates  slightly  due  to  imper- 
fect or  unsteady  movement  of  the  tone  arm. 
Such  imperfect  or  unsteady  movements  of 

65  the  tone  arm,  which  take  the  form  of  slight 


but  continuous  oscillations,  are  caused  by 
the  fact  that  in  manufacturing  records  and 
talking  machines  it  is  practically  impossible 
to  make  the  records  so  mathematically  per- 
fect that  the  center  thereof  will  accurately  70 
coincide  with  the  center  of  the  turntable 
shaft  7.  Again,  the  central  opening  in  the  rec- 
ord is  necessarily  slightly  larger  than  the 
diameter  of  the  turntable  shaft  and  in  plac- 
ing the  record  on  the  turntable,  the  record  75 
is  almost  always  placed  slightly  eccentric 
to  the  turntable  shaft. 

It  follows,  that  the  movement  of  the  tone 
arm  toward  the  center  of  the  record  or  the 
turntable  shaft  is  not  even,  but  is  uneven,  80 
and  I  have  observed  that  the  tone  arm  may 
oscillate  as  much  as  three-thirty  seconds  of 
one  inch,  and  this  peculiarity  in  the  work- 
ings of  tlae  machine  must  be  taken  into  con- 
sideration in  constructing  a  mechanism  85 
Avhich  is  partly  or  wholly  controlled  by  said 
tone  arm. 

Therefore,  the  fork  36  is  purposely  made 
Avider  than  the  depending  lug  26  in  order 
to  permit  the  lever  35  to  follow  the  uneven  90 
movements  of  the  tone  arm.  Further,  the 
operating  lever  35  for  the  same  reason  must 
be  movably  supported  on  the  tone  arm,  be- 
cause if  rigidly  connected  to  the  tone  arm, 
the  oscillatory  movements  of  the  latter  will  95 
be  communicated  to  the  lever  35,  hence  to 
the  member  24  and  the  latter  would  not 
operate  in  response  to  the  regular  move- 
ments only  of  the  tone  arm. 

The  arm  28  is  made  long  enough  so  that  100 
the  lug  34  will  contact  therewith  for  nearly 
a  complete  revolution  of  the  turntable.  If 
this  M'as  not  done,  the  lug  34  would  operate 
the  control  member  24  prematurely  and  the 
result  would  be  that  lug  34  might  strike  lug  105 
29  and  trip  the  brake  before  the  record  had 
been  completed. 

Thereafter,  the  tone  arm  is  moved  out  of 
the  way,  the  record  is  removed,  a  new  record 
laid  on  the  turntable  and  the  brake  released  110 
by  the  operator  by  turning  it  to  the  right 
against  the  stop  20  whereupon  the  tripping 
lever,  which  is  now  free  of  the  arm  28, 
again  engages  the  brake  arm  18  and  the  ma- 
chine is  ready  to  play  a  new  record.  115 

When  the  tone  arm  is  brought  into  start- 
ing position,  the  lever  35  is  of  course  also 
moved  outwardly.  This  movement  would 
cause  the  lever  24  to  be  moved  to  the  left  so 
that  the  lug  34  during  its  first  rotation  120 
would  strike  the  cam  29  and  the  brake  would 
be  applied.  To  prevent  this  there  is  pro- 
vided a  spring  50  so  positioned  that  at  the 
start  the  lever  35  is  kept  to  the  left  to  hold 
the  cam  29  out  of  the  way  of  the  lug  34  as  126 
shown  in  Fig.  1  and  until  a  few  grooves  on 
the  record  has  been  reproduced. 

It  will  be  seen  that  the  brake  will  be  ap- 
plied almost  immediately  after  the  record 
has  been  reproduced,  because  at  the  most,  130 
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one  rotation  of  the  lug  34  can  occur  before 
it  strikes  the  cam  29.  It  will  further  be  ap- 
parent that  the  brake  will  act  irrespective 
of  the  length  of  the  record  and  that  no  ad- 
5  justing  of  the  brake  mechanism,  according 
to  the  length  of  the  record  is  necessary  as  is 
the  case  with  most  phonograph  brake  mech- 
anisms in  the  prior  art.  It  will  be  noted 
that  the  principle  of  this  invention  resides  in 

10  that  a  brake  controlling  means,  namely  the 
lever  24,  is  operated  by  the  movements  of 
the  swinging  member  (the  tone  arm)  and 
the  rotating  member  (the  turntable)  and 
that  when  one  of  these  members  (in  this  in- 
stance the  tone  arm)  ceases  to  operate  the 
controlling  means,  the  latter  is  caused,  by 
the  movement  of  tlic  other  member  (in  this 
instance  the  turntable  acting  through  the 
rotating  lug  34)  to  actuate  the  tripping 
lever  which  releases  the  brake. 

The  brake  mechanism  as  described  is  very 
inexpensive  to  manufacture  because  nearly 
all  the  pieces  can  be  stamped  out  and  only 
a  few  screws  are  necessary  to  attach  it  to  the 

25  machine. 

Details  in  the  construction  may  of  course 
be  varied  within  the  scope  of  the  claim. 


15 


20 


I  claim: — 

The  combination  with  a  swinging  member 
and  a  rotating  member,  a  brake  for  the  lat-  30 
ter,   a   brake  tripping   lever   for   normally 
keeping   said    brake    in    inactive   position, 
means  for  actuating  said  tripping  lever  to 
release  the  brake  when  said  swinging  mem- 
ber ceases  to  move,  said  means  comprising  35 
a  brake  controlling  lever,  an  arm  on  the  lat- 
ter adapted  to  engage  said  tripping  lever, 
an   element   frictionally   mounted   on   said 
swinging  member  and  in  contact  with  said 
brake  controlling  lever  for  moving  the  same  40 
in   one   certain   direction,    a   rotating   cam 
driven  by  said  rotating  member  for  moving 
said  brake  controlling  lever  in  the  opposite 
direction  and  for  moving  the  said  arm  into 
direct  engagement  with  said  tripping  lever  ^5 
to  release  the  said  brake  to  brake  the  said 
rotating  member  when  the  swinging  member 
ceases  to  move. 

Signed  at  New  York,  K.  Y.,  this  15th  day 
of  Nov.  1913. 

AAGE  NIELSEN.. 

Witnesses : 

Ivan  Konigsberg, 
K.  G.  Le  Aed. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Eaymond  B.  De  Vere, 
a  citizen  of  the  United  States,  residing  at 
Seattle,  in  the  county  of  King  and  State  of 
5  Washington,  have  invented  certain  new  and 
useful  Improvements  in  Automatic  Stop 
Mechanism  for  Sound  -  Reproducing  Ma- 
chines, of  which  the  following  is  a  specifica- 
tion, reference  being  had  to  the  accompany- 

10  ing  drawings. 

This  invention  relates  to  sound  reproduc- 
ing machines  and  particularly  to  those  sound 
reproducing  machines  which  are  driven  by 
means  of  an  electric  motor. 

15  The  general  object  of  my  invention  is  to 
provide  means  whereby  the  circuit  to  the 
motor  may  be  broken  when  the  record  has 
been  entirely  played,  thus  doing  away  with 
the  necessity  of  the  operator  watching  or 

20  listening  to  lift  the  sound  box  supporting 

goose  neck  or  the  tone  arm  just  before  the 

record  is  completed  so  as  to  remove  the  stylus 

from  contact  with  the  record  disk. 

A  further  object  of  the  invention  is  to 

25  provide  means  whereby  the  sound  box  may 
be  lifted  automatically  when  the  tone  arm  is 
swung  to  its  innermost  position  and  the 
record  has  been  completely  played  and  in 
this  connection  to  provide  means  for  both 

30  automatically  raising  the  soimd  box  and 
breaking  the  circuit  through  the  electric  mo- 
tor, this  means,  however,  permitting  the 
lifting  of  the  sound  box  in  order  to  change 

at 

needles  or  for  any  other  purpose. 

35  A  further  object  is  to  provide  electrical 
mechanism  for  breaking  the  circuit  through 
the  motor  and  lifting  the  sound  box  which 
includes  a  low  voltage  actuating  circuit  so 
that  even  if  the  operator  does  complete  acci- 

40  dentally  this  low  voltage  circuit,  the  result 
will  not  be  noticed. 

Other  objects  will  appear  in  the  course 
of  the  following  description. 

My  invention  is  illustrated  in  the  accom- 

4  5  panying  drawing,  wherein: 

Figure  1  is  an  elevation  of  my  mechanism 
applied  to  a  sound  reproducing  machine,  the 
casing  of  the  machine  being  shown  in  sec- 
tion, the  view  showing  the  sound  box  raised 

50  and  the  motor  circuit  open ; 


Fig.  2  is  a  like  view  to  Fig.  1,  but  showing 
the  motor  circuit  closed  and  the  sound  box 
lowered ; 

Fig.  3  is  a  top  plan  view  of  the  construc- 
tion shown  in  Fig.  1 ;  55 

Fig.  4  is  a  fragmentary  side  elevation  of 
the  tone  arm,  the  adjustable  arm  being  in 
section ; 

Fig.  5  is  a  front  elevation  of  the  latch 
mechanism;  and  60 

Fig.  6  is  a  perspective  view  of  the  latch 
mechanism. 

Fig.  7  is  an  elevation  of  the  adjustable 
arm  which  carries  the  contact  49,  the  straps 
45  and  the  shaft  48  being  shown  in  section.      65 

In  the  ordinary  talking  machine  and  par- 
ticularly in  those  talking  machines  which  are 
driven  by  means  of  an  electric  motor,  it  is 
necessary  that  the  sound  box  should  be  lifted 
upon  or  just  before  the  completion  of  a  70 
record  in  order  that  the  needle  may  not 
scratch  over  the  surface  of  the  record  and 
harm  it.  Furthermore  where  talking  ma- 
chines are  provided  which  are  energized  by 
an  electric  motor,  the  circuit  through  which  75 
is  closed  by  the  insertion  of  a  coin,  it  is 
necessary  to  provide  some  automatic  means 
for  stopping  the  motor  at  the  completion  of 
a  record  and  lifting  the  sound  box  so  that 
the  tone  arm  may  be  shifted  back  to  its  origi-  80 
nal  position.  The  invention  to  be  described 
provides  means  for  automatically  accom- 
plishing this  so  as  to  eliminate  the  necessity 
of  any  attention  being  paid  to  stopping  the 
motor.  In  the  drawings  I  have  illustrated  85 
the  essential  features  of  an  ordinary  talking 
machine  using  disk  records  and  operated  by 
an  electric  motor,  it  being  understood  how- 
ever, that  the  device  is  equally  applicable 
to  a  large  variety  of  machines  differing  in  90 
details.  In  these  drawings  10  indicates  the 
rotatable  table  upon  which  the  disk  record 
11  is  supported,  this  rotatable  table  being 
driven  by  means  of  a  spindle  12  operatively 
connected  to  a  gear  wheel  13  in  turn  driven  95 
from  an  electric  motor  14  of  any  suitable 
construction.  All  of  these  parts  may  be  as 
usually  formed.  Coacting  Avith  the  disk  is  a 
tone  arm  15  which  is  also  of  usual  foi'm  and 
I  have  illustrated  this  tone  arm  as  being  pro-  100 
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vided  at  its  extremity  with  the  usual  goose 
neck  16  carrying  the  sound  box  17  provided 
with  a  stylus  18. 

The  motor  14  is  connected  in  a  circuit  19 
g  which  includes  a  plug  20  whereby  the  cir- 
cuit may  be  connected  to  a  source  of  current 
such  as  the  ordinary  house  wiring.  This 
circuit  19  also  includes  the  normally  spaced 
contacts  21  and  22.     When  these  contacts 

10  are  separated  the  circuit  will  be  broken. 
The  contact  21  is  mounted  upon  but  insu- 
lated from  a  spring  23  which  in  turn  is 
mounted  upon  a  metallic  bracket  24  at- 
tached to  a  wooden  base  25  or  supported 

15  in  any  other  suitable  manner.  The  bracket 
24  has  upper  and  lower  arms.  Passing 
loosely  through  the  base,  the  lower  arm  25 
and  the  upper  arm  26  of  the  bracket  is  a 
vertical  rod  27  which  carries  upon  it  the 

20  collar  28  normall}^  disposed  just  below  the 
upper  arm  26  and  forming  a  stop  and  sur- 
rounding the  lower  end  of  the  rod  27  and 
bearing  against  this  collar  28  so  as  to  urge 
the    rod    27    upward  is  a  coil  spring  29. 

25  Mounted  upon  the  rod  27  but  offset  there- 
from is  a  fiber  block  or  other  insulating 
member   30   which  carries  the  contact  22. 
Mounted  upon  the  rod  27  is  a  collar  32  to 
.  which  is  hingedly  connected  a  flat  link  33 

30  having  thereon  a  detent  34.  Above  the  col- 
lar 32  and  link  33  is  a  latch  35  pivotally 
mounted  upon  a  support  36  extending  up- 
ward from  the  bracket  24.  This  latch  is 
perforated  for  the  passage  of  the  rod  27. 

35  On  one  end  of  this  latch  35  is  an  armature 
37  coacting  with  an  electro-magnet  38  car- 
ried on  an  arm  34^  on  the  bracket  24.     A 
spring  39  urges  this  armature  away  from 
.  the  core  of  the  magnet  38.    Pivotally  con- 

40  nected  to  the  extremity  of  the  link  33  is  a 
link  40  consisting  of  spaced  parallel  rods, 
this  link  being  pivoted  to  the  arm  25.  The 
latch  35  carries  a  detent  41  with  which  the 
detent  34  engages  as  illustrated  clearly  in 

45  Fig.  6.  When  in  use  the  rod  27  is  depressed, 
thus  swinging  the  link  33  into  a  vertical 
position  so  as  to  carry  the  detent  34  into  en- 
gagement with  the  detent  41  as  illustrated 
in  Fig.  2.    This  compresses  the  spring  and 

50  as  the  links  33  and  40  cannot  move  outward 
the  spring  is  held  in  this  compressed  condi- 
tion until  the  latch  35  is  released.  For  the 
purpose  of  making  and  breaking  a  circuit 
through  the  coil  38,  I  provide  an  adjust- 

55  able  arm  formed  of  tw^o  sections  42  and  43, 
the  section  42  being  operatively  connected 
to  a  post  44  mounted  upon  the  casing  of 
the  machine.  This  post  44  is  preferably 
of   electrically   conductive   material   as    are 

^^  the  sections  42  and  43  of  the  adjustable  arm. 
The  section  42  I  will  hereafter  refer  to  as 
the  stationary  section  and  the  section  43  as 
adjustable  upon  this  stationary  section.  As 
illustrated,  though  I  do  not  Avish  to  be  lim- 

6^  ited  to  this,  the  section  43  is  slidably  mount- 


ed upon  the  section  42,  passes  beneath  straps 
45  and  is  formed  Avith  teeth  46  engaged  by 
a  pinion  47  mounted  upon  a  small  shaft  48 
supported  in  bearings  carried  by  the  sta- 
tionary   section   42,   this   shaft   being   pro-   70 
vided  with  a  thumb  Avheel.    It  is  to  be  un- 
derstood that  there  is  sufficient  resistance  to 
the  shifting  of  the  adjustable  arm  so  that 
it  will  not  shift  accidentally.    The  extrem- 
ity of  the  section  43  carries  upon  it  a  con-  75 
tact  member  49,  the  lower  end  of  which  is 
angularly  bent  into  a  plane  i^arallel  to  the 
plane  of  the  disk  11.     The  section  42  car- 
ries upon  it  a  laterally  projecting  lug  50 
formed  Avith  a  socket  51  for  the  reception  go 
of  the  central  stud   52  Avhich  projects  up 
from  the  table  10  and  is  for  the  purpose 
of  centering  the  disk  11.     The  post  44  is 
electrically  connected  with  the  electro-mag- 
net 38  and  the  other  side  of  this  electro-  85 
magnet  is  grounded  upon  the  tone  arm  15 
in  any  suitable  manner  and  the  stylus  of 
the  sound  box  is  electrically  connected  with 
the  tone  arm.    It  will  therefore  be  seen  that 
Avhen  the  stylus  18  contacts  Avith  the  con-  90 
tact  49,  that  a  circuit  will  be   completed 
through  the  magnet  38.    For  the  purpose  of 
providing  current  for  this  circuit,  I  prefer- 
ably connect  in  the  circuit  from  the  post  44 
to  the  tone  arm  the  secondary  coil  53  of  a  96 
step-down  transformer  Avhose  primary  coil 
54  is  connected  in  circuit  with  the  wires 
across  the   circuit   19.     The   current   ordi- 
narily used  for  the  motor  is,  we  will  assume, 
one  hundred   and  ten  volts  and  the  step-   loo 
down  transformer  very  greatly  reduces  volt- 
age of  the  induced  current  in .  the  circuit 
including  the  magnet  38,  thus  for  instance, 
with  one  hundred  and  ten  volts  in  the  pri- 
mary coil  54  there  Avill  be  from  six  to  twelve  105 
volts  used  in  the  circuit  including  the  coil  38. 
For  the  purpose  of  raising  the  sound  box 
when  the  playmg  of  a  record  has  been  com- 
pleted in  orcler  to  thereby  lift  the  needle 
from  its  engagement  with  the  record,  I  pro-   11 0 
vide  the  upper  end  of  the  rod  27  with  an 
arm  55,  Avhich  arm  extends  out  laterally  and 
beneath  the  tone  arm  15.     Where  a  goose 
neck  is  used,  as  illustrated  in  the  drawings, 
which  is  pivoted    or    swingingly  mounted  115 
upon  the  extremity  of  the  tone  arm,  I  pro- 
vide a  lever  56  pivoted  intermediate  its  ends 
upon  the  tone  arm  and  shown  as  pivoted  upon 
a  clamp  57  mounted  on  the  tone  arm.  Mount- 
ed upon  the  goose  neck  16  is  a  clamp  58  hav-  120 
ing  an  outAvardly  projecting  arm  59  and  the 
extremity  of  the  lever  56  rests  over  and  upon 
this  arm.    It  is  obvious  therefore  that  when 
the  inner  end  of  the  IcA^er  56  is  raised  the  outer 
end  will  be  depressed  and  this  acting  upon  125 
the  arm  59  aauU  cause  the  goose  neck  to  be 
rotated  and  the  sound  box  raised.     Where 
my  mechanism  is  applied  to  a  talking  ma- 
chine in  which  no  goose  neck  is  used,  but  in 
which  the  tone  arm  is  A^^ertically  movable,  130 
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then  the  arm  55  extends  directly  underneath 
and  engages  with  the  tone  arm  so  that  when 
the  arm  55  raises  the  tone  arm  will  be  raised 
and  the  lever  56  and  clamps  57  and  58  are 
5  not  used. 

In  order  to  eliminate  noise  when  the  latch 
plate  35  is  released,  I  preferably  provide  a 
rubber  bumper  60  above  the  collar  28.  Con- 
tacts 21  and  22  compose  the  switch  that  con- 

1 0  trols  the  motor.  In  case  the  operator  wishes 
to  stop  the  machine  before  the  record  is 
fully  plaj^ed,  the  reproducer  is  raised  from 
the  record  and  the  arm  15  is  swung  so  as  to 
bring  the  stylus  18  to  an.y  part  of  the  arm 

15  42.  The  result  will  be  the  same  as  if  the 
record  had  been  fully  played.  In  Fig.  1, 
the  control  circuit,  that  is  the  circuit  includ- 
ing the  magnet  38,  is  cut  in  back  of  this 
switch  but  in  case  small  lights  are  to  be 

20  i-ised  in  the  cabinet,  which  is  a  common  con- 
struction, the  circuit  should  be  cut  in  in  front 
of  the  switch.  This  will  be  obvious  to  any 
electrician.  I  have  illustrated  one  end  of 
the  low  voltage  circuit  as  grounded  on  the 

25  reproducer  arm,  but  this  connection  may  be 
made  anywhere  on  the  casting  that  leads  to 
the  tone  arm  or  any  arrangement  may  be 
made  which  will  provide  a  metallic  connec- 
tion between  one  end  of  the  low  voltage 

30  circuit  and  the  stylus  of  the  sound  box. 

The  operation  of  my  invention  will  be  ob- 
vious to  those  skilled  in  the  art.  The  contact 
carrying  arm  composed  of  the  sections  42  and 
43  is  first  lifted  with  relation  to  the  turn 

35  table  and  the  record  placed  on  the  table. 
The  contact  arm  is  then  returned  to  its  orig- 
inal position  with  the  lug  50  disj)osed  in  en- 
gagement with  the  centering  stud  52.  The 
adjustable  section  43  is  then  adjusted  upon 

40  the  relatively  fixed  section  42  so  as  to  bring 
the  contact  shoe  or  member  49  directly  over 
the  last  grooves  on  the  record,  that  is  the 
grooves  nearest  the  center  of  the  record. 
Then  the  rod  27  is  depressed,  the  rod  hav- 

45  ing  a  button  at  its  upper  end  for  this  pur- 
pose, and  this  depression  of  the  rod  27  car- 
ries the  member  34  into  engagement  with 
the  detent  41.  T^Hien  the  turn  table  has 
acquired   the   proper   speed,   the   needle    is 

50  placed  on  the  record  in  the  usual  manner. 
When  the  record  has  been  entirely  played 
the  stjdus  on  the  sound  box  will  come  in 
electrical  engagement  with  the  contact  49 
and   a   circuit   will   be   completed   through 

55  the  coil  38  drawing  down  the  armature  37 
and  causing  the  latch  35  to  release  the  detent 
34.  The  spring  29  will  then  cause  the  up- 
ward projection  of  the  rod  27  so  as  to  sepa- 
rate the  contacts  21  and  22  and  break  the 

60  motor  circuit.  At  the  same  time  the  up- 
v\'ard  movement  of  the  rod  27  will  cause  the 
arm  55  to  engage  with  the  lever  56  shifting 
the  inner  end  of  this  lever  upward  and  rotat- 
ing the  goose  neck  16  so  as  to  lift  the  sound 

65  box  from  the  record,  or  if  a  machine  is  used 


having  no  goose  neck,  then  the  upward 
movement  of  the  arm  55  raises  the  tone  arm 
and  the  sound  box. 

The  reason  for  using  a  low  voltage  cir- 
cuit for  the  contact  49  and  the  stylus  is  that  ^g 
the  two  bare  ends  of  the  circuit  are  exposed 
above  the  turn  table  after  the  machine  has 
been  started  and  if  for  some  reason  or  other, 
the  operator  wishes  to  change  the  record  or 
make  some  adjustment,  this  circuit  may  be  75 
accidentally  closed  through  the  operator 
with  unpleasant  results  if  the  circuit  is  of 
high  voltage.  The  closing  of  this  low  volt- 
age circuit  can  hardlj^  be  felt. 

\Vliile  I  have  illustrated  what  I  regard  as  go 
a  thoroughly  effective  form  of  my  invention, 
I  do  not  Avish  to  be  limited  to  this  as  it  is 
obvious  that  many  changes  might  be  made 
without  departing  from  the  spirit,  thereof. 

Having  described  my  invention,  what  I  gs 
claim  is: 

1.  The  combination  with  a  sound  repro- 
ducing machine  including  a  sound  box  and 
an  electric  motor  for  operating  the  ma- 
chine, of  a  spring  actuated  sound  box  lifting  90 
device  and  circuit,  breaker  disposed  in  the 
motor  circuit,  a  latch  holding  said  lift- 
ing device  and  circuit  breaker  from  op- 
eration, and  means  automatically  operable 
after  the  motor  has  operated  to  a  predeter-  95 
mined  extent,  releasing  said  latch  to  there- 
by cause  the  simultaneous  lifting  of  the 
sound  box  and  the  breaking  of  the  motor 
circuit. 

2.  The  combination  with  a  sound  repro-  lOO 
ducing   machine   including   a   tone   arm,   a 
sound  box  and  stylus,  a  motor  disposed  in 
circuit  with  a  source  of  energy,  a  contact 
member  adapted  to  be  disposed  in  the  path 

of  movement  of  the  stylus,  a  switch  in  the  105 
motor  circuit,  a  switch  operating  and  sound 
box   lifting   member   normally   urged   in   a 
direction  to  open  the  switch  and  lift  the 
sound  box,  means  holding  said  switch  actu- 
ated and   sound  box  lifting  member  from  110 
movement,  said  means  being  disposed  in  a 
normally  interrupted  circuit  with  the  stylus 
and  contact,  the  engagement  of  the  stylus 
and  contact  closing  said  last  named  circuit 
and   actuating  said  switch  and  sound  box  115 
lifting  member  to  break  the  circuit  through 
the  motor   and  simultaneously   elevate  the 
sound  box. 

3.  The  combination  with  a  sound  repro- 
ducing  machine   including   a    tone    arm,   a  120 
sound  box,  a  stylus  thereon  and  an  electric 
motor  for  driving  the  machine  and  disposed 

in  circuit  with  a  source  of  energy,  of  a  con- 
tact member  adapted  to  be  disposed  in  the 
path  of  movement  of  the  stylus  and  con-  125 
nected  in  an  electric  circuit  therewith,  said 
circuit  being  normally  interrupted,  a  switch 
for  breaking  the  motor  circuit  including 
contacts,  said  contacts  being  connected  in 
the  motor  circuit,  a  sound  box  lifting  mem-  130 
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ber  carrying  one  of  said  contacts,  a  spring 
normally  urging  the  sound  box  lifting  mem- 
ber in  a  direction  to  separate  the  contacts 
and  lift  the  sound  box,  a  latch  holding  said 
5  lifting  member  against  the  action  of  the 
spring,  and  electrical  means  disposed  in  the 
second  named  circuit  operating  on  said  latch 
to  release  it  when  the  second  named  circuit 
is  completed  by  the  electrical  engagement 
10  of  the  contact  member  with  the  stylus. 

4.  In  a  sound  reproducing  machine,  a 
sound  box  supported  for  vertical  movement, 
a  rotatable  record  support  over  which  the 
sound  box  is  movable,  means  for  raising  the 

15  sound  box  from  the  record  support  compris- 
ing a  vertical].y  movable  member  having  an 
arm  operativel}^  connected  to  the  sound  box, 
a  spring  urging  the  member  to  a  raised  posi- 
tion, a  latch  holding  the  member  lowered, 

20  and  means  for  automatically  retracting  the 
latch  when  the  sound  box  is  shifted  over 
the  record  support  to  a  predetermined  po- 
sition. 

5.  The  combination  with  a  sound  repro- 
25  ducing  machine  including  a  vertically  mov- 
able sound  box  and  a  motor,  of  spring  actu- 
ated means  for  lifting  the  sound  box,  a  latch 
holding  the  spring  actuated  means  against 
its  lifting  movement,  and  means  for  releas- 

30  ing  said  latch  after  the  motor  has  operated 
to  a  predetermined  extent. 

6.  The  combination  with  a  sound  repro- 
ducing machine  including  a  sound  box  and 
a  motor,  and  means  for  shifting  the  sound 

35  box  laterally,  of  positively  actuated  means 
for  lifting  the  sound  box,  a  latch  holding 
said  lifting  means  out  of  ox^eration,  and 
means  for  releasing  said  latch  after  the 
sound  box  has  traveled  laterally  to  a  prede- 

40  termined  point. 

7.  The  combination  with  a  sound  repro- 
ducing machine  including  a  sound  box  mov- 
able laterally  and  vertically,  of  a  spring- 
actuated  sound  box  lifting  device,  a   latch 

45  holding  the  lifting  device  out  of  operation, 
and  electrical  means  for  releasing  said  latch 
including  an  electromagnet  and  coacting 
contacts  in  circuit  therewith  and  with  a 
source  of  energy,  one  of  said  contacts  being 

50  supported  at  a  predetermined  point  in  the 
path  of  movement  of  the  sound  box  and  the 
other  being  operatively  supported  upon  the 
sound  box. 

8.  The  combination  in  a  talking  machine, 
55  of  a  record  supporting  table,  a  tone  arm,  a 

sound  box  thereon  carrying  a  stylus,  a  motor 
operatively  connected  to  the  table  and  dis- 
posed in  circuit  with  a  source  of  energy,  a 
switch,  a  latch  holding  the  switch  in  posi- 
60  tion  to  close  the  circuit  through  the  motor, 
means  for  actuating  said  switch  including 
an  electro-magnet,  an  arm  having  a  contact 
mounted  thereon  adapted  to  be  disposed  in 
the  path  of  movement  of  the  stylus,  said 


contact  and  the  stylus  being  connected  in  a  65 
normally  interrupted  circuit,  said  circuit  be- 
ing closed  by  the  engagement  of  the  stylus 
with  the  contact,  and  means  for  lifting  the 
sound  box  comprising  a  vertically  movable 
member  operatively  engaged  with  said  sound  70 
box  and  urged  to  a  raised  position  but  held 
in  a  lowered  position  by  said  latch  and  re- 
leased when  the  latch  is  released. 

9.  In  a  sound  reproducing  machine,  a  rec- 
ord support,  a  sound  box  and  stylus  cooper-  75 
ating  therewith,  an  electric  motor  mounted 

to  drive  the  support  and  disposed  in  circuit 
with  a  source  of  energy,  a  contact  adapted 
to  be  disposed  in  the  path  of  movement  of 
the  stjdus  and  electrically  connected  there-  80 
to,  a  switch  in  the  motor  circuit  urged  to  a 
position  to  break  the  circuit,  a  latch  nor- 
mally holding  the  switch  closed  against  said 
urging  means,  electrically  actuated  means 
for  releasing  said  latch  and  disposed  in  the  85 
circuit  with  the    stylus   and    contact,  and 
means  for  energizing  the  last  named  circuit 
including  a  step-down  transformer  having 
its  primary  coil  connected  to  a  source  of  en- 
ergy and  its  secondary  coil  disposed  in  the  90 
second  named  circuit. 

10.  In  a  sound  reproducing  machine,  a 
record  supporting  table,  an  electric  motor 
operatively  connected  to  the  table  to  rotate 
the  latter  and  connected  in  a  circuit  with  a  95 
source  of  energy,  a  tone  arm.  a  sound  box 
and  stylus  mounted  thereon,  the  tone  arm 
having  movement  transversely  across  the 
table,  an  arm  pivotally  mounted  to  one  side 

of  the  table  and  extending  across  its  face,  lOO 
the  arm  being  made  in  two  adjustable  sec- 
tions, one  of  said  sections  carrying  a  con- 
tact member  adapted  to  be  disposed  in  the 
path  of  movement  of  the  stylus,  said  arm  be- 
ing provided  with  means  for  engaging  the  lo^ 
center  stud  of  the  table,  electrical  connec- 
tions between  the  contact  and  the  stylus  and 
including  the    secondary  of    a    step-down 
transformer  and  an  electro-magnet,  a  rod 
extending  vertically  upward  at  the  side  of  no 
the  table,  a  spring  urging  said  rod  upward, 
a  contact  member  carried  upon  the  rod,  a 
relatively  fixed  contact  member  supported 
below  the  first  contact  member  and  coact- 
ing therewith,  said  contacts  being  connected  US 
in  circuit  with  a  motor  and  constituting  a 
switch,  a  spring  urging  said  rod  uj)ward  to 
separate  the  contacts,  a  pivoted  latch  adapt- 
ed to  lock  the  rod  in  a  depressed  position, 
one  end  of  the  latch  carrying  an  armature  120 
coacting  with  the  electro-magnet  whereby  to 
release  the  latch  when  the  magnet  is  ener- 
gized, and  a  primary  coil  of  the  step-down 
transformer  connected  to  a  source  of  energy. 

11.  The  combination  with  a  sound  repro-   125 
ducing  machine  including  a  sound  box,  a 
record  support  and  a  motor  for  rotating  the 
record  support,   of  means   for  lifting  the 
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sound  box  relative  to  the  record  support, 
said  means  including  a  vertical  rod  having 
operative  engagement  vsith  the  sound  box,  a 
spring  urging  said  rod  upward,  the  rod 
being  manually  depressible  against  the 
force  of  the  spring,  a  latch  holding  the  rod 
depressed,  and  automatic  means  for  releas- 
ing said  latch  when  the    sound    box    has 


reached  a  predetermined  position  with  rela- 
tion to  the  record  support. 

In  testimony  whereof  I  hereimto  affix  my 
signature  in  the  presence  of  two  witnesses, 
RAYMOND  BRADEN  DE  VERE. 
Witnesses : 

C.  E.  Remsbekg, 
J.  L.  Booth. 
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To  all  whom,  it  may  concern: 

Be  it  known  that  I,  William  D.  La  Eije, 
a  citizen  of  the  United  States,  and  a  resident 
of  the  city  of  Camden,  State  of  New  Jersej^, 
5  have  invented  certain  new  and  useful  Im- 
provements in  Talking-Machines,  of  which 
the  following  is  a  specification. 

One  object  of  this  invention  is  to  provide 
in  a  talking  machine  including  a  cabinet,  a 

10  turntable  for  supporting  records,  a  motor 
for  rotating  the  turntable  and  a  tilting  mo- 
tor support  or  motor  board  for  supporting 
the  motor  and  the  turntable,  and  in  which 
the  motor  support  may  be  conveniently  tilt- 

15  ed  or  oscillated  to  swing  the  motor  into  a 
convenient  position  for  inspection,  lubrica- 
tion, adjustment,  or  repairs,  and  whereby 
the  motor  and  its  support  may  be  quickly 
and  conveniently  removed  from  the  cabinet 

20  for  any  desired  purpose. 

Further  objects  of  this  invention  are  to 
provide  an  improved  arrangement  of  the 
elements  of  the  motor  and  the  parts  coop- 
erating therewith  including  sound  reproduc- 

25  ing  means  and  sound  amplifying  means;  and 
to  provide  other  improvements  as  will  ap- 
pear hereinafter. 

In  the  accompanying  drawings,  Figure  1 
is  a  fragmentary  vertical  central  longitudi- 

30  nal  section  of  a  talking  machine  constructed 
in  accordance  with  this  invention;  Fig.  2 
is  a  top  plan  vieAv  of  the  same,  but  with  the 
covering  of  the  cabinet  removed;  Figs.  3 
and  4  are  an  enlarged  top  plan  view  and  an 

35  enlarged  side  elevation  of  a  detail  of  the 
same;  and  Figs.  5  and  6  are  an  enlarged 
top  plan  view  and  an  enlarged  side  eleva- 
tion of  another  detail  of  the  same. 

Eeferring  to  the  drawings,  one  embodi- 

40  mcnt  of  this  invention  comprises  a  talking 
machine  including  the  usual  or  any  suitable 
body  portion  5,  substantially  rectangular  in 
horizontal  section,  and  including  a  front  ver- 
tical wall  6,  a  back  or  rear  vertical  wall  7, 

45  and  two  vertical  side  walls  8  and  9.  Super- 
imposed upon  the  body  5  is  the  usual  hollow 
cover  11  which  is  hinged  as  at  12  to  the 
upper  edge  of  the  rear  wall  7.  Arranged 
within   the  body    portion    5    and    spaced 

50  slightly  below-  the  upper  edges  thereof  is  a 
substantially  horizontal  fixed  partition  or 
support  15  which  is  rigidly  secured  to  the 


vertical  walls  6,  7,  8  and  9  of  the  body  10 
of  the  cabinet. 

The  partition  15  is  provided  with  a  rectan-  55 
gular  and  preferably  substantially  square 
opening  16  the  surrounding  edge  walls  of 
which  are  parallel  to  the  vertical  walls  of 
the  body  ]50rtion  5  respectively.    This  open- 
ing 16  is  normally  closed  by  a  flat  rectangu-  60 
lar  motor  support  or  motor  board  17  of  sub- 
stantially the'  same  thickness   as  and  nor- 
mall}'  arranged  in  a  plane  with  the  partition 
15,  and  is  mounted  to  oscillate  about  two  op- 
positely disposed  alined  pivots  18  which  are  65 
preferably  integral  with  two  flat  base  plates 
19  which  are  rigidly  secured  to  the  under 
side  of  the  partition  15,  by  screws  20  or  in 
any  other  suitable  manner. 

For  supporting  the  motor  board  17  upon  70 
the  pivots  18  in  such  a  manner  as  to  permit 
of  the  easy  removal  of  the  motor  board  from 
the  pivots,  the  motor  board  is  provided  upon 
its  under  side  with  two  motor  bearings  25 
and  26,  which  are  arranged  to  engage  the  75 
tAvo  pivots  18  respectively.     Each  of  these 
pivot  bearings  25  and  26  comprises  a  flat 
normally  horizontal  base  plate  27  which  is 
secured  in  a  corresponding  recess  provided 
therefor  in  the  under  surface  of  the  motor  80 
board  17,  by  means  of  screws  28,  and  is  pro- 
vided with  an  extension  30  integral  there- 
with which  curves  downwardly  therefrom 
snugly  around  the  front  side  of  the  corre- 
sponding pivot  18  in  a  semi-cylindrical  form  85 
and  then  projects  rearwardly  in  a  direction 
parallel  to  the  base  plate  27  and  terminates 
in  the  rear  of  the  pivot  in  a  downwardly 
curved  end  31.    The  outer  edges  of  the  two 
'extensions  30  of  the  pivot  bearings  25  and  90 
26  are  preferably  arranged  in  vertical  aline- 
ment  with  the  corresponding  side  edges  of 
the  motor  board  17. 

The  pivots  18  and  pivot  bearings  25  and 
26  are  preferably  arranged  to  locate  the  95 
axis  of  oscillation  of  the  motor  board,  which 
coincides  with  the  longitudinal  axis  of  the 
pivots  18,  in  a  line  spaced  slightly  below  the 
motor  board  17  and  parallel  to  the  front  and 
rear  edges  thereof  and  arranged  between  the  100 
center  of  the  motor  board  and  the  rear  edge 
thereof,  and  preferably  nearer  the  center 
than  the  rear  edge. 

Arranged  centrally  above  the  motor  board 


a 
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17,  and  in  a  plane  substantially  parallel 
thereto  is  a  circular  turntable  or  rotary  rec- 
ord supiDort  31  for  supporting  a  disk  sound 
record  35  and  is  detachably  connected  to 
g  and  carried  by  the  upper  end  of  a  turntable 
spindle  36  and  is  held  against  longitudinal 
movement  with  respect  thereto  in  either  di- 
rection by  any  well-known  or  suitable  means. 
The  motor  board    17    is    preferably    only 

ig  slightly  larger  in  diameter  than  the  turn- 
table, thus  permitting  of  the  free  oscillation 
of  the  motor  board  Avithout  unnecessarily  in- 
creasing its  Aveight.  The  spindle  36  projects 
downwardly  through   an  aperture   37   pro- 

l^  vided  therefor  centrally  through  the  motor 
board  17  and  is  arranged  to  rotate  about  an 
axis  fixed  with  respect  to  the  motor  board 
and  is  held  against  longitudinal  movement 
in  bearings  38  depending  from  the  motor 

20  board. 

For  rotating  the  turntable  spindle  36,  a 
motor  39  is  arranged  beneath  and  detachably 
secured  to  the  motor  board  17.  The  motor 
shown  in  this  connection  includes   one  or 

25  more  spring  barrels  10  which  are  preferably 
arranged  in  the  rear  of  the  vertical  spindle 
36  about  a  horizontal  axis  extending  trans- 
A^ersely  of  the  cabinet  and  parallel  to  the 
front  edge  of  the  motor  board,  and  Avhich 

30  operate  in  a  Avell-knoAvn  manner  to  rotate 
the  turntable  spindle. 

The  motor  39  is  provided  with  a  governor 
41  of  any  well-known  fly-ball  type  or  suit- 
able  construction   which   is  preferably   ar- 

35  ranged  to  be  driven  from  the  turntable  spin- 
dle 36  and  to  project  forAvardly  therefrom. 
The  speed  of  the  turntable  may  be  adjusted 
by  any  well-known  or  suitable  speed  regu- 
lating device  42  which  is  preferably  located 

40  in  the  front  right  hand  corner  of  the  motor 
board.  This  regulating  device  42  is  prefer- 
ably of  the  well-known  construction  illus- 
trated in  the  U.  S.  Patent  No.  1,040,522,  is- 
sued October  5th,  1912,  comprising  an  index 

45  plate  43  fixedly  clamped  against  the  upper 
surface  of  the  motor  board  17,  a  rotatable 
spindle  44  extending  through  the  index  plate 
and  through  the  motor  board,  an  index  or 
pointer  45  secured  to  the  upper  end  of  the 

50  spindle  to  cooperate  with  the  index  plate  43, 
a  cam  46  longitudinally  adjustable  on  the* 
lower  end  of  the  spindle  but  held  against  I'o- 
tation  with  respect  thereto,  and  an  adjust- 
ing screAV  47  threaded  longitudinally  into 

55  the  loAver  end  of  the  spindle  for  adjusting 
the  cam  46  longitudinally  of  the  spindle,  the 
cam  46  being  arranged  to  engage  slidingly 
against  the  outer  end  of  a  crank  arm  48 
Avhich  actuates  the  friction  pads  48'  of  the 

60  governor  41.  It  is  to  be  understood,  Iioaa-- 
ever,  that  this  invention  is  not  limited  to  the 
use  of  any  specific  speed  regulator,  as  any 
suitable  form  may  be  used,  although  it  is 
evident  that  by  the  specific  arrangement  and 

G5  combination  of  the  specific  speed  regulator 


Avith  the  tilting  motor  board  the  adjustment 
of  the  speed  regulator  b}'  means  of  the  screAV 
47  is  facilitated. 

The  arrangement  of  the  parts  carried  by 
the  motor  board  17  is  such  that  the  com-  70 
bined  Aveights  of  these  parts  tend  to  swing 
the  front  edge  of  the  motor  board  down- 
Avardly  when  the  motor  board  is  in  a  hori- 
zontal position  and  to  SAving  the  front  edge 
of  the  motor  board  forAvarcll}'  and  down-  75 
Avardly  Avhen  the  front  edge  of  the  motor 
board  is  in  any  position  betAveen  its  normal 
horizontal  position  as  shoAvn  in  full  line  in 
Fig.  1,  and  an  approximately  vertical  posi- 
tion as  shoAvn  in  dotted  lines  in  Fig.  1,  or  in  go 
the  latter  position. 

To  hold  the  motor  board  in  its  nqrnial 
horizontal  position  against  the  action  of 
gravity,  a  flat  horizontal  bracket  49  is  se- 
cured to  the  under  surface  of  the  horizontal  §5 
partition  at  each  of  tlie  front  corners  of  the 
rectangular  opening  16  through  the  parti- 
tion so  as  to  project  beneath  the  motor  board 
and  prevent  this  front  edge  from  swinging 
doAvnwardly  beloAv  the  loAver  horizontal  po-  90 
sition.  A  knob  49'  may  be  secured  to  the 
upper  surface  of  the  front  portion  of  the 
motor  ):>oard  17  and  preferably  in  the  front 
left'  hand  corner  thereof  for  the  convenient 
operation  of  the  board.  95 

For  supporting  the  motor  board  in  an  ap- 
proximately vertical  position  or  in  an  in- 
verted position  slightlj^  inclined  upAvardly 
and  rearAvardly  from  the  pivots  18,  as  shoAvn 
in  dotted  lines  in  Fig.  1,  for  convenience  in  iqO 
inspecting,  lubricating,  or  adjusting  the  mo- 
tor or  its  governor,  a  flat  elongated  support- 
ing bar  50  is  pivotally  connected  at  one  end 
to  a  plate  51  rigidly  secured  by  two  scre\vs 
52  to  the  under  surface  of  the  motor  board  io5 
at  a  point  approximatelj'^  midway  betAveen 
the  front  and  rear  edges  of  the  motor  board 
and  adjacent  the  left  hand  side  of  the  motor 
board,  the  supporting  bar  50  being  prefer- 
ably arranged  to  swing  hi  a  substantially  no 
vertical  plane  substantially  parallel  to  and 
spaced  slightly  iuAvardly  from  the  left  hand 
edge  of  the  motor  board.  The  supporting 
bar  50  extends  forAvardly  from  the  plate  51 
and  is  provided  Avith  a  longitudinal  slot  or  115 
aperture  in  Avhich  engages  a  horizontal  pin 
or  stop  54  Avhich  projects  rigidly  from  a 
plate  55  rigidly  secured  by  screAvs  56  to  the 
mider  side  of  the  partition  15  the  walls  of 
the  slot  53  preferably  engaging  slidably  in  120 
an  annular  groove  67  provided  therefor  in 
the  pin  54.  The  front  end  of  the  support- 
ing bar  50  is  provided  with  an  internal  re- 
cess 58  Avhich  opens  downAvardly  into  the 
slot  53  and  Avhich  is  adapted  to  receive  the  125 
pin  54  to  hold  the  motor  board  in  approxi- 
mately vertical  position  as  indicated  in 
dotted  lines  in  Fig.  1.  When  the  motor 
board  is  in  the  latter  position  the  portion  of 
the  motor  board  aboA^e  its  pivots  18  tends  to  iso 
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swing  forwardly  under  the  action  of  gravity 
but  is  held  against  forward  movement  by 
the  supporting  bar  50,  and  when  in  this  po- 
sition the  motor  board  may  be  released  by 
5  lifting  the  front  end  of  the  supporting  bar 
and  permitting  the  supporting  bar  to  slide 
forwardly  over  the  pin  54. 

The  motor  board  17  together  Avith  the  mo- 
tor 39  may  be  conveniently  removed  from 

20  the  cabinet  merely  by  tilting  the  motor 
board  into  an  approximately  vertical  posi- 
tion, then  disconnecting  the  supporting  bar 
50  from  the  motor  board  by  removing  the 
two  screws  52,  and  then  lifting  the  motor 

25  board  vertically  from  the  pivots  18,  the 
pivot  bearings  25  and  26  being  so  construct- 
ed, as  hereinbefore  described,  to  permit  of 
the  removal  of  the  motor  board  in  this  man- 
ner. 

20  For  reproducing  and  amplifying  sounds, 
a  sound  box  or  sound  reproducer  60  of  any 
well-known  or  suitable  construction  is  ar- 
ranged above  the  record  support  34  to  co- 
opei'ate  A\ith   a  sound  record  35  upon  the 

25  support.  This  sound  box  60  is  connected  to 
and  communicates  with  the  outer  end  of  a 
short  tube  61  the  other  end  of  which  is  piv- 
otally  connected  to  and  communicates  with 
the  smaller  end  of  a  tubular  tapering  sound 

£Q  box  arm  62  to  swing  with  respect  thereto 
about  a  horizontal  axis  and  to  communicate 
therewith.  The  sound  box  arm  62  extends 
rearwardly  from  the  sound  box  60  and  is 
pivotally   superimposed   or   mounted  upon 

g5  and  carried  by  the  rear  portion  of  the  parti- 
tion 15,  in  a  well-known  manner,  to  swing 
on  a  pivot  63  in  a  predetermined  substan- 
tialW  horizontal  path  about  a  fixed  ver- 
tical axis  which  is  substantially  coincident 

40  with  the  longitudinal  axis  of  the  larger  end 
of  the  sound  box  arm.  Said  sound  box  arm 
is  curved  downwardly  and  communicates 
through  an  aperture  64  in  the  partition  15 
with  the  upper  end  of  a  passage  65  through 

45  a  rigid  hollow  bracket  66  rigidly  secured 
to  the  imder  surface  of  the  partition  15. 
The  hollow  bracket  66  extends  downwardly 
in  the  rear  of  the  motor  39  from  the  parti- 
tion 15  and  then  curves  forwardly  and  ter- 

IfO  minates  in  a  forwardly  flaring  transversely 
rectangidar  socket  67  in  which  is  secured  a 
hollow  forwardly  flaring  body  68  compris- 
ing a  plurality  of  forwardly  diverging 
sounding  boards  69  forming  the  deliAery  end 

jjg  of  a  sound  amplifier,  the  neck  of  which  is 
formed  hj  the  bracket  66,  and  which  is 
preferably  out  of  contact  with  any  portion 
of  the  cabinet  except  at  the  upper  end  of  the 
bracket  66.     The  front  wall  of  the  cabinet 

60  is  provided  with  a  rectangular  opening  75 
controlled  by  one  or  more  hinged  doors  76, 
and  arranged  to  receive  sounds  from  the 
delivery  end  of  the  sound  amplifier  and  to 
deliver  the  same  outwardly  from  the  cabinet. 

65      In  the  operation  of  this  improved  device, 


the  motor  board  17  is  normally  maintained 
in  a  horizontal  plane  with  its  front  corners 
resting  upon  the  brackets  49,  and  when  it 
is  desired  to  tilt  the  motor  board  about  the 
pivots  18,  the  sound  box  60  and  sound  box  -jj, 
arm  62  are  swung  laterally  out  of  the  path 
of  the  motor  board  and  the  front  portion 
of  the  motor  board  is  raised  by  means  of  the 
handle  49'.  It  is  to  be  noted  that  the  tilting 
of  the  motor  board  17  may  be  easily  effected  75 
as  the  parts  carried  by  the  board  are  so  ar- 
ranged as  to  nearly  balance  the  board  about 
its  pivots  18.  It  is  also  to  be  noted  that  the 
motor  board  may  be  tilted  into  an  inverted 
inoperative  position  while  the  cover  11  is  in  go 
the  usual  open  inclined  position,  as  shown 
in  dotted  lines  in  Fig.  1,  and  without  requir- 
ing an  excessive  amount  of  free  space  below 
the  horizontal  partition  15.  It  is  evident 
that  when  the  motor  board  is  in  its  tilted  in-  35 
operative  position,  all  parts  of  the  motor 
and  its  governor,  including  the  adjusting 
screw  47  of  the  speed  controller  will  be 
conveniently  accessible. 

Although  only  a  single  form  has  been  90 
shoA^n  in  which  this  invention  may  be  em- 
bodied, it  is  to  be  understood  that  the  in- 
vention is  not  limited  in  its  application  to 
the  specific  construction  illustrated,  but 
might  be  embodied  in  various  forms  with-  93 
out  departing  from  the  spirit  of  the  inven- 
tion or  the  scope  of  the  appended  claims. 

Having  thus  fully  described  this  inven- 
tion, I  claim  and  desire  to  protect  by  Let- 
ters Patent  of  the  United  States :  100 

1.  In  a  talking  m.achine,  the  combination 
of  a  casing,  a  partition,  a  motor  board,  said 
partition  and  said  motor  board  dividing  said 
casing  into  an  upper  and  a  lower  compart- 
ment, a  motor'mounted  on  said  motor  board,  105 
an  amplifier  in  said  casing  below  said  m^^tor, 
and  a  swinging  arm  arranged  to  swing  over 
said  motor  board,  said  motor  board  being 
pivoted  at  intermediate  points  of  its  oppo- 
site edges  to  said  partition  on  a  transverse  no 
axis  located  to  one  side  of  the  center  of 
gravity  of  said  motor  board  and  the  parts 
carried  thereby  to  turn  to  a  semi-inverted 
position  facing  a  side  of  said  cabinet,  said 
motor  and  motor  board  in  turning  upon  its  113 
pivots,  swinging  clear  of  said  amplifier  and 
swinging  clear  of  said  swinging  arm  when 
said  arm  is  in  one  position. 

2.  The  combination  of  a  casing,  a  substan- 
tially horizontal  partition,  a  motor  board,  120 
said  partition  and  said  motor  board  divid- 
ing said  casing  into  an  upper  and  a  lower 
compartment,  said  motor  board  being  piv- 
oted to  turn  with  respect  to  said  casing,  said 
pivoting  means  comprising  a  pair  of  alined  125 
studs  secured  respectively  adjacent  opposite 
inner  side  edges  of  said  partition  at  corre- 
sponding intermediate  points  thereof,  a 
pair  of  supporting  members  secured  respec- 
tively adjacent  the  opposite  side  edges  of  130 
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said  motor  board  and  each  provided  with  a 
slot  extending  parallel  to  said  motor  board 
and  oj)en  toward  the  rear  edge  of  said  mo- 
tor board,'  said  studs  being  respectively  in 
pivotal  engagement  with  the  closed  ends  of 
said  supports  when  said  motor  board  is  sub- 
stantially horizontal  and  while  said  motor 
board  is  being  swung  on  said  studs  as  piv- 
ots, said  slots  providing  means  for  permit- 


ting the  removal  or  withdrawal  of  said  mo- 
tor board  from  said  partition  and  of  said 
studs  from  engagerhent  with  said  members. 
In  witness  Avhereof,  I  have  hereunto  set 
my  hand  this  12th  day  of  May,  A.  D.,  1914. 
WILLIAM  D.  LA  KUE. 
Witnesses : 

Hakry  Cobb  Kennedy, 
Charles  F.  Willard. 
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To  all  whoTTi  it  may  concern: 

Be  it  known  that  I,  Wiixard  E.  Cle\'e- 
LAND,  a  citizen  of  the  United  States,  and  a 
resident  of  Fall  Eiver,  in  the  county  of 
5  Bristol  and  State  of  Massachusetts,  haA^e  in- 
vented a  new  and  Improved  Repeating  De- 
vice for  Phonographs,  of  which  the  follow- 
ing is  a  full,  clear,  and  exact  description. 
The  invention  relates  to  phonographs  of 

10  the  disk  record  tj'pe,  and  its  object  is  to 
provide  a  new  and  improved  repeating  de- 
vice which  is  very  simple  and  durable  in 
construction,  easily  set  for  various  sized 
disks  and  arranged  to  automatically  swing 

15  the  tone  arm  upward  at  tho.  time  the  stylus 
reaches  the  end  of  the  sound  groove  to  lift 
the  stjdus  out  of  the  said  groove,  to  then 
swing  the  tone  arm  outwardly  and  then 
downward    into    active    ]30sition    relatively 

20  to  the  record  to  engage  the  stylus  with  the 
beginning  of  the  sound  groove. 

In  order  to  produce  the  desired  result 
use  is  made  of  a  normall}^  inactive  cam  le- 
ver mounted  to  swing  up   and   down   and 

25  sidewise,  the  cam  end  of  the  said  lever  be- 
ing adapted  to  engage  the  tone  arm,  ac- 
tuating means  controlled  by  the  tone  arm 
to  swing  the  cam  end  and  with  it  th^  tone 
arm  upward,  and  the  other  end  of  the  lever 

30  downward  at  the  time  the  stylus  reaches  the 
end  of  the  sound  gi'oove,  and  continuallj^ 
driven  means  adapted  to  engage  the  lowered 
other  end  of  the  said  cam  lever  to  impart 
a  swinging  motion  to  the  same   to   swing 

35  the  raised  tone  arm  outward. 

A  practical  embodiment  of  the  invention 
is  represented  in  the  accompanying  draw- 
ings forming  a  ]:>art  of  this  specification, 
in  which  similar  characters  of  reference  in- 

40  dicate  corresponding  parts  in  all  the  views. 
Figure  1  is  a  plan  view  of  the  repeating 
device  as  applied  to  a  phonograph  of  the 
disk   record   type,   portions   of  the   phono- 
graph being  broken  out  and  the  parts  being 

45  in  position  at  the  time  the  stylus  reaches  the 
end  of  the  sound  groove; 

Fig.  2  is  a  similar  view  of  the  same  with 
the  parts  in  position  at  the  time  the  st3dus 
is  at  the  beginning  of  the  sound  groove ; 

50  Fig.  3  is  a  cross  section  of  the  same  on 
the  line  3—3  of  Fig.  1; 


Fig.  4  is  a  similar  view  of  the  same  with 
the  parts  in  position  at  the  time  the  tone 
arm  is  raised  and  returning  to  outer  posi- 
tion; 55 

Fig.  5  is  an  enlarged  sectional  side  eleva- 
tion of  the  switch  mechanism,  the  section 
being  on  the  line  5 — 5  of  Fig.  2 ; 

Fig.   6   is   a   sectional   side   elevation   of 
part   of  the   repeating  device,   the  section  60 
being  on  the  line  7 — 7  of  Fig.  2 ; 

Fig.  7  is  a  similar  view  of  the  same  with 
the  parts  in  the  position  shown  in  Fig.  4; 

Fig.  8  is  a  plan  view  of  a  modified  form 
of  the  repeating  device  as  applied;  and        65 

Fig.  9  is  a  cross  section  of  the  same  on 
the  line  9—9  of  Fig.  8. 

On  the  frame  10  of  a  phonograph  of  the 
disk  record  type  is  held  a  bearing  11  for 
the  base  12  of  the  tone  arm  13  to  swing  on,  70 
and  the  said  tone  arm  13  carries  the  usual 
sound  box   14  provided   with   a   stylus   15 
adapted  to  engage  the  record  16  held  on  top 
of  the  revoluble  platform  17.    The  platform 
17  is  mounted  on  a  shaft  18  forming  part  75 
of  a  motor  19  of  any  approved  construction, 
pi'eferably  a  spring  motor  mounted  on  the 
frame  10.     On  the  top  of  the  frame  10  be- 
low  the   platform    17   is   arranged   a   cam 
lever  20  fulcrumed  on  a  pivot  21  attached  80 
to  the  frame  10,  the  pivotal  connection  be- 
ing such  that  the  lever  can  swing  up  and 
down  and  sidewise  by  providing  the  lever 
with  a  V-shaped  aperture  22  through  which 
extends  the  pivot  21.    The  lever  20  is  pressed  85 
on  by  a  spring  23  attached  to  the  frame  10 
to  normally  hold  the  cam  lever  in  the  po- 
sition shown  in  Figs.  1  and  3.     The  for- 
ward end  24  of  the  lever  20  is  adapted  to 
be  engaged  by  either  of  two  friction  rollers  90 
25  mounted  on  the  top  of  an  arm  26  se- 
cured  on  a  shaft  27  forming  part  of  the 
motor  19,  but  rotating  at   a   slower  speed 
than  the  shaft  IS  carrying  the  platform  17. 
iSTormally  the  outer  end  24  of  the  cam  lever  95 
20  extends  above  the  friction  rollers  25  so 
that  the  latter  do  not  affect  the  cam  lever 
until  a  swinging  motion  is  given  to  the  said 
cam  lever  to  move  the  end  24  into  the  path 
of  the  rollers  25.     "Wlien  this  takes  place  a   100 
swinging  motion  is  given  to  the  cam  lever 
20  to  swing  the  latter  from  the  normal  in- 


1,223,149 


active  position  shown  in  Fig.  1  into  the  po- 
sition shown  in  Fig.  2. 

The  rear  end  of  the  cam  lever  20  is  pro- 
vided on  its  top  with  a  cam  30  having  a 
5  step-like  portion  31  at  the  right-hand  side, 
that  is,  toward  the  tone  arm  13.  The  cam 
30  is  adapted  to  engage  with  its  step  31 
one  arm  32  of  the  bell  crank  lever  33  hav- 
ing a  hub  34  mounted  eccentrically  on  a 

10  pivot  35  attached  to  the  base  12  of  the  tone 
arm  13,  as  plainly  illustrated  in  the  draw- 
ings. The  other  arm  36  of  the  bell  crank 
lever  33  is  adapted  to  engage  the  under  side 
of  a  pin  37  projecting  from  the  base  12  of 

15  the  tone  arm  13.  Normally  the  arm  36  is 
a  distance  below  the  pin  37  but  when  a 
swinging  movement  is  given  to  the  bell  crank 
lever  20  in  the  direction  of  the  arrow  a?,  as 
shown  in  Fig.  1,  then  the  step  31  engages  the 

20  end  of  the  arm  32  and  imparts  a  swinging- 
motion  to  the  bell  crank  lever  33  whereby 
the  arm  36  engages  the  pin  37  to  swing  the 
tone  arm  13  upward  on  further  movement 
of  the  bell  crank  lever  20  in  the  direction 

25  of  the  arrow  x  so  that  the  stylus  15  is  lifted 
out  of  the  end  of  the  sound  groove  of  the 
record  16  and  further  movement  of  the  lever 
20  in  the  direction  of  the  arrow  x  causes 
the  tone  arm  13  to  swing  outward  to  start 

30  in  position.  The  hub  34  rides  on  the  upper 
edge  of  a  segmental  plate  38  held  vertically 
adjustable  on  the  bearing  11  by  screws  3i) 
extending  through  vertical  slots  40  in  the 
plate  38,  the  screws  39  screwing  in  the  bear- 

35  ing  11.    By  the  arrangement  described  the 

bell  crank  lever  33  always  returns  to  proper 

position  after  the  tone  arm  13  and  the  cam 

lever  20  have  returned  to  normal  position. 

The  under  side  of  the  cam  end  of  the  cam 

40  lever  20  is  engaged  by  a  pin  50  mounted 
to  slide  up  and  down  in  the  frame  10  resting 
on  the  free  end  of  an  armature  lever  51  of 
a  pair  of  electromagnets  52  connected  with 
a  battery  or  other  source  of  electrical  energy 

45  63.  Normally  the  electromagnets  52  are  de- 
energized  and  the  armature  lever  51  is  in  the 
position  shown  in  Fig.  3,  but  when  the  elec- 
tromagnets 52  are  energized  then  the  arma- 
ture lever  51  is  attracted  and  the  pin  50  is 

50  raised  whereby  an  upward  swinging  move- 
ment is  given  to  the  rear  end  of  the  cam 
lever  20  so  that  the  forward  end  24  moves 
into  the  path  of  the  rollers  25,  as  previously 
explained.    The  electromagnets  52  are  con- 

55  trolled  from  the  tone  arm  13  and  for  this 
purpose  use  is  made  of  an  electric  switch  60 
arranged  as  follows:  On  the  base  12  of  the 
tone  arm  13  is  secured  a  contact  arm  61 
adapted  to  move  into  engagement  with  a 

60  spring  contact  62  held  on  the  rear  end  of 
a  slide  63  mounted  to  slide  in  suitable  bear- 
ings 64  arranged  on  the  frame  10.  The  slide 
63  is  provided  with  a  suitable  handle  65  and 
with   a  slot  66   through   which  extends   a 


screw  67  screwing  in  the  franie  10.    On  the  65 
screw  67  is  coiled  a  spring  68   (see  Fig.  5) 
which  bears  on  the  slide  63  to  hold  the  latter 
against  accidental  movement.     The  circuit 
wires  54  and  55  for  the  circuit  of  the  electro- 
}naguets  52  connect  with  the  bearing  11  and  70 
consequently  Avith  the  base  12  of  the  tone 
arm  13  and  with  the  pin  67  to  close  the  elec- 
tric circuit  whenever  the  arm  61  engages  the 
spring  contact  62.     When  the  tone  arm  13 
is  in  outermost  position,  as  shown  in  Fig.  2,  75 
then  the  contact  arm  61  is  a  distance  from 
the  contact  spring  62  but  when  the  stylus 
reaches  the  inner  end  of  the  soimd  groove 
on  the  record  16  the  arm  61  moves  in  engage- 
ment with  the  contact  spring  62  thus  closing  80 
the  circuit  for  the  electromagnets  52  to  ener- 
gize the  latter.    It  will  be  noticed  that  the 
slide  63  can  be  adjusted  to  move  the  contact 
spring  62  nearer  to  or  farther  from  the  con- 
tact arm  61  thus  allowing  adjustment  for  85 
records  of  different  sizes,  it  being  understood 
that  in  using  the  repeating  device  the  user 
engages  the  stylus  with  the  end  of  the  sound 
groove  on  the  record  16  and  then  shifts  the 
slide  63  so  that  the  spring  62  is  in  contact  90 
Avith  the  arm  61.    The  tone  arm  13  is  then 
swung  outward  and  the  stylus  15  engaged 
with  the  beginning  of  the  sound  groove  to 
play  the  music  of  the  record.     When  the 
stylus  reaches  the  end  of  the  sound  groove  ^5 
the  arm  61  makes  contact  with  the  spring 
contact  62  to  close  the  circuit  with  a  view 
to  energize  the  electromagnets  52.    The  out- 
ward swinging  movement  of  the  tone  arm 
13  is  preferably  limited  by  a  stop  70  at  the  l^^ 
end  of  a  slide  71  mounted  to  slide  in  bear- 
ings 72  attached  to  the  frame  10.    The  slide 
71  is  provided  with  a  slot  72  through  which 
extends  a  pin  74  on  Avhich  is  coiled  a  spring 
75  bearing  on  the  slide  71  so  as  to  hold  the  1^5 
latter  in  adjusted  position. 

On  the  top  of  the  frame  10  and  in  advance 
of  the  cam  lever  20  is  secured  a  plate  80, 
the  left-hand  end  81  of  which  is  preferably 
beveled  for  the  lever  20  to  ride  up  onto  the  ^-^-^ 
plate  80  at  the  time  a  swinging  motion  is 
given  to  the  said  cam  lever  20  by  the  corre- 
sponding roller  25.  By  this  arrangement 
the  cam  end  of  the  lever  20  remains  in  raised 
position  at  the  time  the  friction  roller  25  ^^^ 
leaves  the  end  24  of  the  cam  lever.  When 
this  takes  place  the  cam  lever  20  is  returned 
immediately  to  its  normal  position  by  the 
action  of  the  spring  23,  that  is,  prior  to  the 
other  friction  roller  25  reaching  the  free  end  ■^^'^ 
24  of  the  cam  lever  20.  It  is  understood  that 
the  spring  23  bears  doA¥n  on  the  rear  end  of 
the  cam  lever  20  so  as  to  hold  the  latter  nor- 
mally in  inacti\'e  position,  as  shown  in  Figs. 
1  and  3.  l^^ 

The  operation  is  as  follows : 

After  the  record  16  has  been  placed  in  po- 
sition on  the  platform  17  then  the  operator 
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swings  the  tone  arm  13  inward  until  the 
stylus  15  is  at  the  inner  end  of  the  sound 
groove  of  the  record  16.  The  operator  now 
adjusts  the  slide  63  so  as  to  engage  the  con- 
5  tact  spring  62  wdth  the  contact  arm  61.  The 
tone  arm  13  is  then  swung  outward  by  the 
operator  until  the  stylus  is  at  the  beginning 
end  of  the  sound  groove,  and  the  operator 
now  adjusts  the  slide  71  so  that  the  stop  60 

3  0  is  in  engagement  with  the  contact  arm  61. 
The  several  pa^-ts  of  the  repeating  device 
are  now  in  the  inactive  position  shown  in 
Fig.  1  and  remain  so  until  the  stylus  reaches 
the  inner  end  of  the  sound  groove,  and  when 

15  this  takes  place  the  contact  arm  61  makes 
contact  with  the  contact  spring  62  to  close 
the  circuit  for  the  electromagnets  52.  The 
armature  51  is  now  attracted  thus  raising  the 
pin  50  and  with  it  the  I'ear  end  of  the  cam 

20  lever  20  to  swing  the  front  end  24  thereof 
into  the  path  of  the  next  oncoming  friction 
roller  25.  This  friction  roller  25  in  engag- 
ing the  end  24  imparts  a  swinging  motion  to 
the  cam  lever  20  in  the  direction  of  the 

25  arrow  x  so  that  the  step  31  of  the  cam  30 
engages  the  arm  32  of  the  bell  crank  lever 
33  and  imparts  a  short  swinging  motion  to 
the  same  until  the  arm  36  engages  the  pin 
37  after  which  the  tone  arm  13  is  S"\vung 

30  upward  b^'^  the  further  movement  of  the 
cam  lever  20  in  the  direction  of  the  arrow  x. 
Thus  the  stylus  is  lifted  out  of  the  sound 
groove  and  further  movement  of  the  cam 
lever  20  in  the   direction   of  the  arrow   x 

35  causes  the  bell  crank  lever  to  bodily  swing 
the  tone  arm  13  outward  until  the  arm  61 
abuts  against  the  stop  70.  It  is  understood 
that  when  the  tone  arm  13  begins  to  swing 
outward  the  contact  between  the  arm  61  and 

40  the  spring  62  is  broken  thus  breaking  the 
electric  circuit  for  the  electromagnets  52  for 
the  latter  to  release  the  armature  lever  51. 
The  pin  50  now  returns  to  lowermost  posi- 
tion and  the  bell  crank  lever  20  is  returned 

45  to  its  normal  position  by  the  action  of  its 
spring  23  as  soon  as  the  acting  friction 
roller  25  leaves  the  end  24  of  the  bell  crank 
lever.  The  several  parts  of  the  repeating 
device   are   now   again   in    normal   position 

50  and  the  stylus  again  traA-els  in  the  sound 
groove  thus  repeating  the  music,  when  the 
above  described  operation  is  repeated  as 
soon  as  the  stylus  reaches  the  inner  end  of 
the  sound  groove. 

55  In  the  modified  form  shown  in  Figs.  8 
and  9.  the  cam  end  of  the  cam  lever  20  is 
controlled  by  one  arm  90  of  a  bell  crank 
lever  91  fulcrumed  at  92  on  the  frame  10 
and  having  its  upwardly  extending  arm  93 

60  extending  into  the  path  of  the  pin  61.  Thus 
when  the  tone  arm  13  reaches  its  innermost 
position  then  the  pin  61  engages  the  arm 
93  of  the  bell  crank  lever  91  thus  imparting 
a  swinging  motion  to  the  said  bell  crank 


lever  whereby  the  arm  90  swings  the  cam  65 
end  of  the  cam  lever  20  upward,  the  same 
as  aboA'e  described  in  reference  to  the  pin 
50  controlled  by  the  armature  lever  51  of 
the  electromagnets  52.     The  pivot  92  of  the 
bell  crank  lever  91  is  mounted  on  a  slide  94  70 
mounted  to  slide  in  suitable  bearings  95  ar- 
ranged on  the  frame  10.     The  slide  94  is 
provided  with  a  slot  96  engaged  by  a  pin 
97  on  Avhich  is  coiled  a  spring  98  bearing 
on  the  slide  94  to  hold  the  latter  in. the  ad-  76 
justed  position.     The  rear  end  of  the  slide 
94  is  provided  wdth  a  handle  99  under  the 
control  of  the  operator  for  shifting  the  slide 
94  with  a  view  to  move  the  arm  93  of  the 
bell  crank  lever  91  into  the  desired  position  20 
relatively  to  the  pin  61  according  to  the  size 
of  the  record  used  at  the  time. 

Ha^'ing  thus  described  my  invention,  I 
claim  as  new  and  desire  to  secure  by  Let- 
ters Patent:        .,  s'j 

1.  A  repeating  mechanism  for  phono- 
graphs, comprising  a  normally  inactive  cam 
leA'er  mounted  to  swing  up  and  down  and 
sidewise,  the  cam  end  of  the  lever  being 
adapted  to  engage  the  tone  arm,  means  to  s^j 
impart  an  upward  swinging  movement  to 
the  cam  end  of  the  lever,  and  continually 
driven  means  adapted  to  engage  the  other 
end  of  the  said  lever  at  the  time  the  cam  end 

is  raised  to  swing  the  cam  lever  sidewise.       S*> 

2.  A  repeating  mechanism  for  phono- 
graphs, comprising  a  normally  inactive  cam 
lever  mounted  to  swing  up  and  down  and 
sidewise,  the  cam  end  of  the  said  lever  being 
adapted  to  engage  the  tone  arm,  actuating  3  00 
ineans  controlled  by  the  tone  arm  to  swing 
the  cam  end  and  with  it  the  tone  arm  up- 
Avard  and  the  other  end  of  the  lever  down- 
ward at  the  time  the  stylus  reaches  the  end 

of  the  sound  groove,  and  continually  driven  ^05 
means  adapted  to  engage  the  lowered  other 
end  of  the  cam  lever  to  impart  a  swinging 
motion  to  the  same  to  swing  the  raised  tone 
arm  outward. 

3.  A    repeating    mechanism    for    phono-  no 
graphs,  comprising  a  normally  inactive  cam 
lever  mounted  to  swing  up  and  down  and 
sidewise.  a   bell   crank  lever  fulcrumed  on 

the  base  of  the  tone  arm,  a  projection  on  the 
tone  arm  base  and  adapted  to  be  engaged  ^^ 
by  one  arm  of  the  said  bell  crank  lever,  the 
other   arm   of  the   bell    crank   lever  being 
adapted  to  be  engaged  by  the  cam  end  of 
the  said  lever,  actuating  means  controlled 
by  the  tone  arm  to  swing  the  cam  end  of  120 
the  cam  lever  upward   and   the   other  end 
downward   at  the  time   the  stylus   reaches 
the  end  of  the  sound  groove,  and  continu- 
ally  driven   means  adapted  to  engage  tlie 
low«.-ed  end  of  the  cam  lever  to  impart  a   125 
swinging  motion  to  the  same  to  swing  the 
raised  tone  arm  outward. 

4.  A    repeating   mechanism    for    phono- 
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graphs,  comprising  a  normally  inactive  cam 
lever  mounted  to  swing  up  and  down  and 
sidewise,  a  bell  crank  le^er  fulcrumed  on 
the  base  of  the  tone  arm,  a  projection  on  the 
5  tone  arm  base  and  adapted  to  be  engaged 
by  one  arm  of  the  said  bell  crank  lever,  the 
other  arm  of  the  bell  crank  lever  being 
adapted  to  be  engaged  by  the  cam  end  of 
the  said  lever,  actuating  means  controlled 

10  by  the  tone  arm  to  swing  the  cam  end  of  the 
cam  lever  upward  and  the  other  end  down- 
ward at  the  time  the  stylus  reaches  the  end 
of  the  sound  groove,  continually  driven 
means  adapted  to  engage  the  lowered  end 

J  5  of  the  cam  lever  to  impart  a  swinging  mo- 
tion to  the  same  to  swing  the  raised  tone 
arm  outward,  and  a  spring  pressing  the  said 
cam  lever  to  return  the  latter  to  normal  in- 
active position. 

20  5.  A  repeating  mechanism  for  phono- 
graphs, comprising  a  normally  inactive  cam 
lever  mounted  to  swing  up  and  down  and 
sidewise,  a  bell  crank  lever  fulcrumed  on  the 
base  of  the  tone  arm,  a  projection  on  the 

25  tone  arm  base  and  adapted  to  be  engaged  by 
one  arm  of  the  said  bell  crank  lever,  the 
other  arm  of  the  bell  crank  lever  being 
adapted  to  be  engaged  by  the  cam  end  of 
the  said  lever,  actuating  means  controlled  by 

30  the  tone  arm  to  swing  the  cam  end  of  the 
cam  lever  upward  and  the  other  end  down- 
ward at  the  time  the  stylus  reaches  the  end 
of  the  sound  groove,  continually  driven 
means  adapted  to  engage  the  lowered  end 

35  of  the  cam  lever  to  impart  a  swinging  mo- 
tion to  the  same  to  swing  the  raised  tone 
arm  outward,  and  a  fixed  plate  having  a 
beveled  end  for  the  cam  lever  to  ride  up  on 
and  support  it  with  the  cam  end  in  raised 

40  position. 

6.  A  repeating  mechanism  for  phono- 
graphs, comprising  a  normally  inactive  cam 
lever  mounted  to  swing  up  and  down  and 
sidewise,  a  bell  crank  lever  fulcrumed  on 

45  the  base  of  the  tone  arm,  a  projection  on 
the  tone  arm  base  and  adapted  to  be  en- 
gaged by  one  arm  of  the  said  bell  crank 
lever,  the  other  arm  of  the  bell  crank  lever 
being  adapted  to  be  engaged  by  the  cam 

50  end  of  the  said  lever,  a  pair  of  electromag- 
nets having  an  armature  lever,  a  sliding  pin 
engaged  by  the  said  armature  lever  and 
adapted  to  engage  the  cam  end  of  the  said 
cam  lever  at  the  time  the  electromagnets  are 

55  energized  and  the  armature  lever  is  attract- 
ed, a  continually  driven  arm  adapted  to  en- 
gage the  lowered  end  of  the  cam  lever  to  im- 
part a  swinging  motion  to  the  same,  and  an 
electric  switch  mechanism  for  the  said  elec- 

60  tromagnets  and  controlled  by  the  tone  arm 
to  close  the  switch  at  the  time  the  stylus 
reaches  the  end  of  the  sound  groove. 

7.  A  repeating  mechanism  for  phono- 
graphs, comprising  a  normally  inactive  cam 


lever  mounted  to  swing  up  and  down  and  6  b 
sidewise,  a  bell  crank  lever  fulcrumed  on 
the  base  of  the  tone  arm,  a  projection  on  the 
tone  arm  base  and  aaapted  to  be  engaged  by 
one  arm  of  the  said  bell  crank  lever,  the 
other   arm   of  the   bell   crank   lever   being  70 
adapted  to  be  engaged  by  the  cam  end  of  the 
said  lever,  a  pair  of  electromagnets  having 
an  armature  lever,  a  sliding  pin  engaged  by 
the  said  armature  lever  and  adapted  to  en- 
gage the  cam  end  of  the  said  cam  lever  at  75 
the  time  the  electromagnets  are  energized 
and  the  armature  lever  is  attracted,  a  con- 
tinuallv  driven  arm  adapted  to  engage  the 
lowered  end  of  the  cam  lever  to  impart  a 
swinging  motion  to  the  same,  an  electric  80 
switch  mechanism  for  the  said  electromag- 
nets and  controlled  by  the  tone  arm  to  close 
the  switch  at  the  time  the  stylus  reaches  the 
end  of  the  sound  groove,  the  said  switch  hav- 
ing a  fixed  contact  member  on  the  tone  arm,  85 
and  an  adjustable  contact  member  adapted 
to  be  engaged  by  the  said  contact  member 
on  the  tone  arm. 

8.  A  repeating  mechanism  for  phono- 
graphs, comprising  a  normally  inactive  cam  90 
lever  mounted  to  swing  up  and  down  and 
sidewise,  a  bell  crank  lever  fulcrumed  on  the 
base  of  the  tone  arm,  a  projection  on  the 
tone  arm  base  and  adapted  to  be  engaged 
by  one  arm  of  the  said  bell  crank  lever,  the  95 
other  arm  of  the  bell  crank  lever  being 
adapted  to  be  engaged  by  the  cam  end  of 
the  said  lever,  a  pair  of  electromagnets  hav- 
ing an  armature  lever,  a  sliding  pin  engaged 

by  the  said  armature  lever  and  adapted  to  100 
engage  the  cam  end  of  the  said  cam  lever  at 
the  time  the  electromagnets  are  energized 
and  the  armature  lever  is  attracted,  a  con- 
tinually driven  arm  adapted  to  engage  the 
lowered  end  of  the  cam  lever  to  impart  a  1*53 
swinging  motion  to  the  same,  an  electric 
switch  mechanism  for  the  said  electromag- 
nets and  controlled  by  the  tone  arm  to  close 
the  switch  at  the  time  the  stylus  reaches  the 
end  of  the  sound  groove,  the  said  switch  HO 
having  a  fixed  contact  member  on  the  tone 
arm    and    an    adjustable    contact    member 
adapted  to  be  engaged  by  tlip  said  contact 
member  on  the  tone  arm,  and  an  adjustable 
stop  adapted  to  be  engaged  bv  the  said  tone  115 
arm  pin  to  limit  the  outward  swinging  mo- 
tion of  the  tone  arm. 

9.  A  repeating  mechanism  for  phono- 
graphs, comprising  a  normally  inactive  cam 
lever  mounted  to  swing  up  and  down  and  120 
sidewise,  a  bell  crank  lever  fulcrumed  on  the 
base  of  the  tone  arm,  a  projection  on  the 
tone  arm  base  and  adapted  to  be  engaged  by 
one  arm  of  the  said  bell  crank  lever,  the 
other  arm  of  the  bell  crank  lever  being  12  a 
adapted  to  be  engaged  by  the  cam  end  of 
the  said  lever,  the  hub  of  the  bell  crank 
lever  being  eccentrically   mounted   on  the 
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tone  arm  base,  a  fixed  segmental  plate  for 
the  said  hub  of  the  bell  crank  lever  to  rest 
on,  actuating  means  controlled  by  the  tone 
arm  to  swing  the  cam  end  of  the  cam  lever 
upward  and  the  other  end  downward  at  the 
time  the  stylus  reaches  the  end  of  the  sound 
groove,  and  continually  driven  means  adapt- 


ed to  engage  the  lowered  end  of  the  cam 
lever  to  impart  a  swinging  motion  to  the 
same  to  swing  the  raised  tone  arm. 

WILLAED  E.  CLEVELAND. 
Witnesses : 

Octave  E.  Chretien, 
B..  C.  Belden. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents, 

Washington,  D.  C." 
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Specification  of  letters  Patent.  Patented  Apr.  34,  1917. 

Application  filed  March  28, 1916.     Serial  No.  87,360. 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  Edwaed  C  Hatne,  a 
citizen  of  the  United  States,  residing  at 
Ottawa,  in  the  county  of  La  Salle  and  State 
5  of  Illinois,  ha^e  invented  certain  new  and 
useful  Improvements  in  Lid -Lifting  De- 
vices ;  and  I  do  hereby  declare  the  following 
to  be  a  full,  clear,  and  exact  description  of 
the  invention,  such  as  will  enable  others 

10  skilled  in  the  art  to  which  it  appertains  to 
make  and  use  the  same. 

My  invention  relates  to  new  and  useful 
improvements  in  lid  lifting  devices  and  more 
particularly  to  that  class  employed  for  lift- 

15  ing  the  lid  or  cover  of  a  phonograph  cabi- 
net, and  my  object  is  to  provide  a  pivoted 
beam,  one  end  of  which  is  attached  to  the  lid 
or  cover  of  the  cabinet  and  the  opposite  end 
provided  with  a  counter  balance  weight. 

JO  A  further  object  is  to  so  connect  the 
weight  and  lid  to  the  beam  that  the  lid  may 
be  raised  to  any  predetermined  angle  and  be 
supported  in  its  adjusted  position  by  the 
weight. 

25      A  further  object  is  to  so  equalize  the  weight 
of  the  lid  with  respect  to  the  counter  bal- 
ance weight  that  the  lid  will  not  descend  of 
its  own  volition. 
And  a  further  object  is  to  provide  means 

80  for  operating  the  beam  to  raise  and  lower 
the  lid. 

Other  objects  and  advantages  will  be  here- 
inafter set  forth  and  more  particularly 
pointed  out  in  the  accompanying  specifica- 

35  tion. 

In  the  accompanj'ing  drawings  which  are 
made  a  part  of  this  application. 

Figure  1  is  a  side  elevation  of  a  phono- 
graph cabinet  showing  the  lid  therefor  in 

40  elevated  position. 

Fig.  2  is  a  similar  view  thereof  showing 
the  upper  portion  of  the  wall  of  the  cabinet 
broken  away. 

Fig.  3  is  a  front  elevation  of  the  cabinet 

45  with  the  lid  in  elevated  position,  and 

Fig.  4  is  a  side  elevation  of  the  cabinet 
showing  a  modified  form  of  means  for  oper- 
ating the  beam. 

Referring  to  the  drawings  in  which  simi- 

^0  lar  reference  numerals  designate  correspond- 
ing parts  throughout  the  several  views,  1  in- 
dicates a  cabinet,  which  in  this  instance  is 
shown  as  a  phonograph  cabinet,  and  2  indi- 
cates the  lid  or  cover  for  said  cabinet,  one 

S5  edge  of  which  is  attached  to  the  upper  end 
of  the  cabinet  by  means  of  a  hinge  3. 


As  it  is  necessary  to  elevate  the  lid  when 
a  new  record  is  placed  in  position  or  re- 
moved from  the  phonograph,  considerable 
difficulty  is  frequently  encountered  in  rais-  60 
ing  and  lowering  the  lid  as  said  lid  is  of  con- 
siderable weight  and  unless  extreme  care  is 
used  the  lid  maj^  drop  and  break  the  record 
or  mash  the  fingers  of  the  one  raising  the 
lid,  and  likewise  the  jar  incident  to  the  lid  65 
striking  the  top  of  the  cabinet  frequently 
loosens  the  joints  of  the  lid  or  cracks  the 
coating  or  varnish  thereon,  thus  spoiling  the 
appearance  of  the  cabinet,  and  to  this  end  I 
provide  means  for  elevating  the  lid  without  70 
necessitating  the  engagement  of  the  hands 
with  the  lid  comprising  a  beam  4,  which  is 
pivotall}^  attached  to  a  stud  5  secured  to  the 
inner  face  of  the  cabinet  1. 

One  end  of  the  beam  4  is  preferably  bifur-  75 
cated  to  form  ears  6  between  which  is  piv- 
otally  secured  one  end  of  a  strap  7,  the  op- 
posite end  of  the  strap  being  pivotally  se- 
cured between  ears  8  of  a  bracket. 9,  said 
bracket  being  attached  to  the  lid  2  in  any  80 
suitable  manner  adjacent  the  hinge  edge  of 
the  lid.  In  order  to  equalize  the  weight  of 
the  lid  whereby  the  same  may  be  easily  raised 
or  lowered,  a  balance  weight  10  is  attached 
to  the  opposite  end  of  the  beam  4  from  that  85 
engaged  with  the  strap  7,  the  size  of  the 
weight  10  being  such  as  to  equal  the  weight 
of  the  lid  against  the  beam,  so  that  the 
weight  at  both  ends  of  the  beam  will  be 
uniform,  and  it  will  be  readily  seen  that  the  90 
lid  may  be  raised  or  lowered  with  a  mini- 
mum amount  of  exertion  and  that  the  lid 
will  be  held  in  its  adjusted  position  until 
such  time  as  the  beam  is  operated  to  further 
raise  or  lower  the  same.  95 

It  will  be  understood  of  course  that  pres- 
sure may  be  directed  against  the  lid  to  open 
or  close  the  same  but  as  the  highly  polished 
surface  of  the  lid  will  become  marred  by 
finger  prints  remaining  thereon,  I  prefer  to  100 
employ  a  handle  11  for  raising  and  loAvering 
the  lid,  said  handle  projecting  through  a 
curved  slot  12  in  one  wall  of  the  cabinet, 
any  suitable  form  of  plate  13  being  pro- 
vided around  said  slot  to  protect  the  surface  105 
of  the  cabinet  against  wear  thereon  and  also 
to  provide  a  suitable  trimming  around  the 
slot.  Instead,  however,  of  providing  the 
handle  11  for  raising  and  lowering  the  lid, 
an  elongated  rod  14  may  be  attached  to  the  HO 
end  of  the  beam  4  which  projects  down- 
wardly through  the  bottom  wall  of  the  cabi- 
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net  and  has  a  head  15  which  may  be  en- 
gaged with  the  foot  for  raising  and  lower- 
ing the  lid,  the  rod  14  having  an  elongated 
counter  weight  16  attached  thereto  which 
0  equalizes  the  weight  of  the  lid. 

Wliile  I  haA'e  shown  the  counter  balance 
device  as  applied  to  use  in  connection  with 
the  lid  of  a  phonograph  cabinet,  I  desire  it 
to  be  clearly  understood  that  the  same  may 

10  be  used  in  connection  with  any  device  hav- 
ing a  lid  operated  similar  to  the  structure 
herein  shown. 

In  operating  the  device  it  is  but  necessary 
to  exert  but  a  light  upward  or  downward 

15  pressure  upon  the  handle  11  in  order  to 
swing  the  lid  to  a  closed  or  open  position  and 
the  lid  may  be  moved  to  any  suitable  angle 
and  held  in  such  position  by  the  counter  bal- 
ance weight,  and  in  view  of  the  equalization 

20  of  the  weight  of  the  lid  at  one  end  of  the 
beam  and  the  counter  weight  at  the  oppo- 
site end  thereof,  the  lid  will  not  move  out 
of  its  adjusted  position  until  pressure  is  em- 
ployed for  moving  the  same  upwardly  or 

26  downwardly. 

It  will  likewise  be  seen  that  by  providing 
either  the  handle  11  or  rod  14  the  lid  may  be 
raised  or  lowered  without  touching  the  cabi- 
net with  the  fingers,  thus  eliminating  the 

30  possibility  of  marring  the  varnish  upon  the 
cabinet  or  lid  by  finger  marks,  and  as  the 
lid  gradually  descends  and  pressure  is  ap- 
plied to  lower  the  same,  the  danger  of  in- 


juring the  lid  by  striking  the  top   of  the 
cabinet  a  blovf  is  entirely  eliminated.  35 

It  will  likewise  be  seen  that  all  of  the 
parts  except  the  operating  handles  are  in- 
cased within  the  cabinet  so  that  said  parts 
will  be  excluded  from  view. 

Having  thus  fully  described  my  invention  40 
what  I  claim  as  new  and  desire  to  secure  hj 
Letters  Patent  of  the  United  States,  is : — 

The  combination  with  a  cabinet  having  a 
hinged  lid  thereon,  of  a  beam  pivotally  at- 
tached to  the  inner  face  of  the  cabinet,  a  45 
strap  pivoted  at  one  end  to  one  end  of  the 
beam  and  at  its  opposite  end  to  the  under 
face  of  the  lid,  a  rod  pivotally  connected  to 
the  opposite  end  of  the  beam  and  projecting 
downwardly  through  the  bottom  of  the  cabi-  50 
net,  a  counter  balancing  weight  mounted 
iipon  said  rod,  and  a  head  piece  carried  by 
the  lower  end  of  the  rod  whereby  the  lid 
may  be  opened  or  closed  by  the  actuation  of 
the  head  piece,  said  head  piece  adapted  to  55 
engage  with  the  surface  upon  which  the  cabi- 
net is  mounted  to  limit  the  opening  move- 
ment of  the  lid. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of  60 
two  subscribing  witnesses. 

EDWAED  G.  HAYNE. 

Witnesses : 

W.  I.  Harris, 

W.    C.   ElALE. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents, 
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Specification  of  Letters  Patent.  Patented  Apr.  34,  1917. 

Application  filed  December  23,  1914.     Serial  No.  878,688. 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  Randolph  Whitman, 
a  citizen  of  the  United  States,  residing  at 
Mount  Vernon,  Oakwood  Heights,  in  the 
5  county  of  Westchester  and  State  of  New 
York,  have  invented  certain  new  and  use- 
ful Improvements  in  Acoustic  Devices,  of 
which  the  following  is  a  specification,  refer- 
ence being  had  to  the  accompanying  draw- 

10  ing. 

This  invention  refers  to  acoustic  devices, 
and  more  in  particular  to  those  used  to  mod- 
ify, change  or  regulate  the  sound  produced 
in  artificial  apparatus. 

15  Some  of  the  main  objects  of  this  inven- 
tion are: — 

To  produce  a  device  for  removing  metallic 
and  other  objectionable  extraneous  sounds 
from  sound  transmitting  apparatus. 

20  To  provide  means  for  modifying  the  tone 
of  transmitted  sound,  to  a  desirable  extent. 

To  provide  means  for  bringing  trans- 
mitted sounds  directly  to  the  ear  mechanism 
of  a  hearer,  and  to  the  exclusion  of  extra- 

25  neous  sounds. 

To  provide  means  for  filtering  artificially 
transmitted  sounds  so  that  they  will  appear 
to  the  hearer  in  their  normal  values. 

To  provide  means  for  eliminating  or  ab- 

30  sorbing  higl>  tones,  and  nerve  straining 
sounds  before  the  ear  is  reached. 

To  provide  means  for  making  the  conver- 
sation over  telephone  lines  and  the  like,  more 
distinct  and  agreeable. 

85  Other  objects  will  become  apparent  as  the 
invention  is  more  fully  set  forth. 

Many  devices  have  been  used  to  eliminate 
the  difficulties  or  objections  met  with  in 
transmitted  sound  practice  and  this  has  been 

40  particularly  noticeable  in  connection  with 
telephone  receivers.  Rubber  caps  have  been 
used,  over  the  diaphragm  end  of  receivers, 
but  in  every  case  they  have  impeded  the  ac- 
tion of  the  sound  waves  arising  from  the  re- 

45  ceivers,  so  as  to  make  their  use  objectionable. 
In  apparently  every  case,  efforts  have  been, 
directed  to  keep  out  extraneous  sounds,' 
rather  than  improve  or  change  the  sound  in 
question  itself.     This  invention  is  directed 

50  toward  the  sound  as  it  comes  from  the  re- 
ceiver or  other  apparatus,  and  taking  the 
sound  it  converts  it  mainly  hj  means  of  a 
cushion,  into  tones  more  suitable  to  the 
hearer  or  the  purpose. 

55  In  the  drawings,  which  show  by  way  of 
example,  an  embodiment  of  this  example : 


Figure  1  is  a  view  in  perspective  showing 
the  device  embodying  this  invention,  ap- 
plied to  a  telephone  receiver. 

Fig.  2  is  a  sectional  view  of  the  device.        60 

Fig.  3  is  a  plan  view  of  the  device. 

Fig.  4  shows  a  modification  of  the  dia- 
phragm which  is  not  perforated. 

Fig.  5  shows  a  modification  with  a  plural- 
ity of  holes  in  its  diaphragm.  65 

Fig.  6  shows  a  modification  of  the  device 
with  a  plurality  of  diaphragms. 

Similar  reference  characters  refer  to  simi- 
lar parts  throughout  the  drawings. 

In  the  construction  shown  in  the  drawings,  70 
the  reference  character  1  represents  a  tele- 
phone receiver  and  on  which  is  mounted  a 
device  2,  which  consists  of  a  ring  like  body 
having  both  ends  3  and  4  turned  inwardly. 

The  body  swells  out  at  the  end  3  so  as  to  75 
give  a  quasi-megaphone  shape,  and  the  other 
end  4  is  arranged  to  closely  embrace  the 
telephone  receiver  under  its  cap.  The  body 
is  preferably  constructed  of  stiff  yet  substan- 
tially flexible  material  such  as  rubber  of  80 
semi-hardness. 

A  diaphragm  5  of  very  flexible  and  elastic 
material  (such  as  gum  elastic,  or  that  which 
play  balloons  are  constructed  of)  is  secured 
inside  of  the  body  in  a  suitable  manner,  and  85 
may  be  made  integral  therewith  if  desired. 
It  is  not  desired,  however,  to  limit  the  dia- 
phragm or  body  of  the  device  construction 
to  any  particular  material. 

The  diaphragm  is  so  placed  is  the  body  90 
that  it  will  preferably  close  the  end  of  the 
receiver  adjacent  to  the  diaphragm  of  the 
latter  so  the  sound  waves  from  the  same  will 
efficiently  act  upon  the  diaphragm  5  in  the 
device.    It  is  also  preferred  to  have  the  dia-  95 
phragm  5  perforated,  as  shown  at  6.     In 
perforating  the  diaphragm  it  is  preferable 
to  avoid  locations  in  the  same,  where  the 
effective  elasticity  of  the  diaphragm  might 
be  affected  or  where  the  maximum  waves  100 
effect  is  found  or  known  to  take  place  from. 

The  diaphragm  5  is  of  course  made  taut 
in  the  body.  The  amount  of  the  perforating 
can  be  arranged  to  suit  the  circumstances 
as  well  as  the  number  of  the  diaphragms.  105 
For  ordinary  usage  on  a  telephone  receiver 
it  is  preferable  to  use  only  one  diaphragm 
with  a  slight  perforation. 

In  operation,  the  sound  waves  from  the 
apparatus,  in  this  case  the  diaphragm  of  the  110 
receiver,  impinge  upon  the  diaphragm  5  of 
the  device,  and  the  air  being  contained  and 
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elastic,  a  cushion  and  filter  is  provided  for 
the  sound.  The  diaphragm  5  then  conveys 
the  sound,  but  with  a  less  amplitude  thereby 
lowering  the  tone  of  the  sound  and  improv- 
5  ing  its  timbre.  The  sound  at  last  acts  upon 
the  ear  which  is  held  against  the  end  3,  and 
surges  back  and  forth  from  the  device  dia- 
phragm, acting  in  quasi-unison  therewith 
and    practically    directly    from    the    dia- 

10  phragm.  The  form  of  the  end  3  serves  to 
exclude  extraneous  sounds,  and  its  material, 
being  relatively  flexible,  offers  no  shock  to 
the  ear. 

While  but  one  general  form  and  use  of 

15  this  invention  is  shown  in  the  drawings,  it 
is  not  desired  to  limit  this  application  for 
patent  to  the  same,  or  in  any  other  way 
otherwise  than  limited  by  the  prior  art,  as 
many  forms  of  construction  of  this  inven- 

20  tion  may  be  made  without  departing  from 
the  principles  thereof,  and  coniing  within 
the  scope  of  the  appended  claims. 

Having  thus  described  the  invention,  what 
is  claimed  is: 

25  1.  In  combination  with  a  sound  giving 
device,  a  very  flexible  perforated  diaphragm, 
and  flexible  means  adapted  to  connect  the 
diaphragm  with  the  device  and  adjacent  to 
its  sound  giving  part,  and  means  for  de- 

30  livering  sound  waves  directly  to  the  ear  of 
a  user,  when  said  diaphragm  is  acted  upon 
by  the  sound  waves  from  said  device. 

2.  In  combination  with  a  sound  giving  de- 
vice,   very    flexible    perforated    diaphragm 

35  means,  means  for  flexibly  connecting  the 
diaphragm  means  to  the  device  and  adja- 
cent to  the  sound  giving  part,  and  means 
provided  for  permitting  sound  waves  to 
pass  directly  through  the  diaphragm  means. 

40  3.  In  combination  with  a  sound  device, 
an  attachment  comprising  a  holder  adapted 
to  embrace  a  portion  of  the  sound  device, 
a  perforated  diaphragm  transversely  dis- 
posed in  the  holder,  and  having  a  perfora- 

45  tion  therein  for  indicating  the  proper  ten- 
sion of  the  diaphragm  and  the  position  of 
the  holder  on  the  device. 

4.  In  combination  with  a  telephone  re- 


ceiver, an  attachment  comprising  a  soft  rub- 
ber holder  adapted  to  embrace  the  receiver,  50 
an  elastic  diaphragm  stretched  across  the 
holder,  said  diaphragm  being  provided  with 
a  relatively  small  central  hole  therein,  said 
diaphragm  being  arranged  to  lower  and 
soften  the  tone  of  sounds  coming  from  the  55 
receiver  without  apparently  reducing  their 
force. 

5.  In  combination  with  a  telephone  re- 
ceiver, an  attachment  comprising  an  in- 
closed holder  adapted  to  cup  over  the  re-  60 
ceiver,  a  centrally  disposed  elastic  dia- 
phragm means  in  the  holder  arranged  be- 
tween the  receiver  shell  and  the  outer  open- 
ing of  the  holder  whereby  a  cushion  of  air 
will  be  provided  on  both  sides  of  the  dia-  65 
phragm  and  the  diaphragm  will  also  act  as 

a  cushion  so  that  the  sounds  from  the  re- 
ceiver will  be  modified. 

6.  An  attachment  for  telephone  receivers 
comprising  in  combination,  a  soft  rubber  re-  70 
ceiver-inclosing  member  having  rolled  in- 
closing edge  portions  and  its  outer  portion 
inwardly  bell-mouthed,  a  relatively  small 
elastic  diaphragm  integrally  connected  to 
the  bell-mouthed  portion  of  the  said  mem-  75 
ber  and  centrally  arranged  with  respect  to 
the  member,  and  a  perforation  centrally  ar- 
ranged in  the  diaphragm,  said  perforation 
being  so  flexibly  held  by  the  member  that 
the  stress  put  thereon  will  cause  such  varia-  80 
tion  in  the  form  of  the  perforation  as  to 
indicate  the  action  of  the  attachment  on  the 
sound  waves  acting  and  passing  there- 
through. 

7.  An    elastic    ear    piece   having    a    dia-  85 
phragm  permanently  secured  thereto  adapt- 
ed to  be  stretched  over  the  ear  piece  of  a 
telephone  receiver  and  a  quasi-megaphone 
projection  for  engaging  the  head  of  the  user. 

In  testimony  whereof  I  hereunto  affix  my  90 
signature  in  the  presence  of  two  witnesses. 

EANDOLPH  WHITMAN. 

Witnesses : 

E.  W.  Davidson, 
Sttjaet  E.  Whitman. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Thomas  Kkaemek,  a 
citizen  of  the  United  States,  residing  in  the 
city  of  Phihvdelphia,  county  of  Philadel- 
5  phia,  and  State  of  Pennsylvania,  have  in- 
vented certain  Improvements  in  Talking- 
JNIachines.  of  ^vhich  the  following  is  a  speci- 
fication. 
My  inA'ention  relates  more  particularly  to 

•10  sound  boxes  for  talking  machines  and  my 
leading  object  is  to  provide  such  sound 
boxes  with  improved  universal  means  oper- 
able without  change  with  laterallj^  or  verti- 
cally undulating  records. 

1.5  In  llie  accompanying  drawings,  Figure  1 
is  a  plan  view  of  a  talking  machine  embody- 
ing my  improvements;  Fig.  2  is  a  bottom 
plan  view  of  the  sound  box  shovrn  in  top 
plan  view  in  Fig.  1 ;  and  Fig.  3  is  a  broken 

20  side  elevation  of  the  construction  shown  in 

Fig-  2.  .        . 

The  mechanism,  in  the  form  illustrated  in 
the  drawings,  comprises  the  case  1.  the  turn 
table  2  re  volubly  mounted  thereon  and  the 

25  record  disk  3  mounted  on  the  tiirn  table,  in 
combination  with  the  tone  arm  4  provided 
with  the  sound  box  .5  having  the  diaphragm 
6  disposed  transversely  to  the  tone  arm  sec- 
tion i*  and  approximately  parallel  to  the 

30  disk  3. 

A  lever  7,  disposed  transversely  to  the 
record  or  grooves  beneath  it,  is  fulcrumed 
throvigh  the  peripheral  bearings  8  (on  the 
sound  box)  which  are  provided  with  the  ad- 

S5  justable  pivots  or  arbors  9  for  engaging  the 
bearings  7=*  of  the  lever,  Avhereby  the  latter 
is  adapted  to  oscillate  substantially,  at  right 
angles  to  the  diaphragm,  which  is  oscillated 
by  the  lever's  arm  7''  connected  therewith  at 

40  or  near  the  center  thereof.  The  arm  7*"  is 
oscillated  by  the  lever's  oppositelj^  extend- 
ing arm  7*^,  which  is  provided  with  a  socket 
7^  for  receiving  a  needle  or  stylus  10  and 
Avith  a  set  screw  11  for  holding  the  needle 

45  in  the  socket,  the  needle  being  offset  from 
the  axis  of  the  lever  to  which,  as  also  to  the 
diaphragm,  it  is  transversely  disposed. 

In  this  construction,  the  action  upon  the 
needle,  induced  by  a  vertically  undulating 

50  groove  or  by  a  laterally  undulating  groove 
is  transverse  and  eccentric  to  the  axis  of  os- 
cillation of  the  lever,  which  is  therefore  os- 
cillated by  either  action  to  effect  the  vibra- 
tion of  the  diaphragm  6. 

55  While  in  the  form  of  construction  here 
adopted  for  illustrating  the  invention,  the 


axis  of  the  lever  lies  in  a  plane  offset  from 
and  substantially  parallel  to  the  plane  pass- 
ing through  the  center  of  the  diaphragm 
and  the  axis  of  oscillation  of  the  tone  arm  60 
and  the  needle  is  inclined  to  the  vertical,  it 
will  be  xmderstood  that  these,  as  well  as 
other  features  of  the  construction,  may  be 
modified  within  the  scope  of  the  invention, 
which  comprehends  generic  means  for  trans-  65 
lating  forces  imposed  upon  a  needle  or 
stylus,  whether  by  laterally  or  vertically  un- 
dulating records  or  grooves,  so  that  such 
forces  will  have  a  component  or  components 
acting  transversely  to  and  upon  the  dia-  70 
phragm  to  effect  the  normal  vibration 
thereof.  The  construction  .  shown  has  the 
advantage,  however,  of  effecting  not  only 
the  specified  primary  object  of  the  inven- 
tion, but  provides  for  a  recognized  advan-  75 
tageous  disposition  of  the  diaphragm  with 
reference  to  the  record  and  the  tone  arm. 

The  expression  "universal  mechanism"  as 
used  in  the  claims  is  intended  to  mean  a 
mechanism  that  will  translate  without  ne-  80 
cessity  for  adjustment  tlie  transverse  ac- 
tions of  or  forces  induced  by  vertically  and 
laterally  formed  records  or  record  grooves 
upon  needles  and  impose  a  normal  or  sub- 
stantially vertical  force  upon  the  sound  box  85 
diaphragm. 

Having  described  my  invention,  I  claim: 

1.  In  a  talking  machine,  a  sound  box  hav- 
ing a  diaphragm,  a  lever  fulcrumed  inter- 
mediate its  length  on  said  sound  box,  and  90 
a  stylus  connected  to  the  outer  arm  of  said 
lever,  offset  from  the  axis  thereof  and  dis- 
posed transversely  to  said  axis,  in  combina- 
tion with  a  tone  arm  to  which  said  sound 
box  is  immovabljr  connected,  so  that  lateral  95 
or  vertical  undulations  of  records  revolving 

in  engagement  with  said  stylus  will  rock 
said  lever. 

2.  In  a  talking  machine,  a  sound  box  hav- 
ing a  diaphragm,  a  lever  having  a  fulcrum  100 
on  said  sound  box,  said  lever  having  one 
arm  fixed  to  said  diaphragm  and  a  trans- 
verse socket  carried  by  the  other,  a  stylus 
disposed  in  said  socket  transversely  to  said 
lever,  and  a  tone  arm  to  which  said  sound  105 
box  is  connected  so  that  laterally  and  ver- 
tically imdulated  records  will  act  on  said 
stylus  and  vibrate  said  diaphragm  normally, 
said  lever  extending  transversely  to  said 
tone  arm.  HO 

3.  In  a  talking  machine,  a  sound  box  hav- 
ing a  diaphragm,  a  lever  fulcrumed  inter- 
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mediate  its  length  on  a  side  of  said  sound 
box,  said  lever  having  an  arm  connected 
with  said  diaphragm  and  an  oppositely  ex- 
tending arm  provided  with  a  stylus  offset 
5  from  and  disposed  transversely  to  the  axis 
■  of  said  lever  and  adapted  to  coact  with  a 
record,  and  a  tone  arm  to  which  said  sound 
box  is  immovably  connected  so  that  lateral 
or  vertical  undulations  of  a  record  coacting 

10  with  said  stylus  will  rock  said  lever. 

4.  In  a  talking  machine,  an  oscillatory 
tone  arm,  a  sound  box  connected  to  said 
tone  arm,  a  lever  having  an  axis  of  oscilla- 
tion on  a  side  of  said  sound  box,  said  axis 

15  extending  trans\ersely  to  the  length  of  said 
lever,  said  lever  having  one  arm  connected 
with  said  diaphragm  a)id  another  arm  ex- 
tending beyond  said  sound  box,  and  a  stylus 
connected  with  the  arm  of  said  lever  beyond 

20  said  sound  box,  said  sound  box  being  mov- 
able in  a  circular  arc  by  the  oscillation  of 
said  tone  arm,  and  the  axis  of  said  lever 
being  movable  through  positions  substan- 
tially parallel  to  radii  of  said  arc. 

25  5.  In  a  talldng  machine,  an  oscillatory 
tone  arm,  a  sound  box  fixed  to  said  tone  arm 
with  the  face  of  its  diaphragm  disposed  sub- 
stantially parallel  to  the  face  of  a  record 
adapted  for  use  therewith,  a  lever  f  ulcrumed 

30  intermediate  its  length  on  said  sound  box 
with  an  arm  thereof  connected  with  said 
diaphragm,  said  lever  having  an  axis  of 
oscillation  extending  in  approximately  the 
same  direction  as  the  tangent  to  the  record 

35  groove  at  the  point  thereof  engaged  by  the 
stylus,  and  said  stylus  connected  with  an 
arm  of  said  lever  disposed  oppositely  to  said 
arm  first  named.  • 

6.  In  a   talking  machine,   an  oscillatory 
40  tone  arm,  a  sound  box  fixed  to  said  tone  arm 

with  its  diaphragm  disposed  in  a  substan- 
tially horizontal  plane,  a  lever  having  a  ful- 
crum on  said  sound  box  offset  laterally  from 
said  tone  arm,  said  lever  oscillating  on  said 
45  fulcrum  about*  an  axis  extending  substan- 
tially parallel  to  said  tone  arm,  and  a  sty- 
lus fixed  to  said  lever  transversely  thereto. 

7.  In  a  talking  machine,  an  oscillatory 
tone  arm,  a  sound  box  fixed  to  said  tone 

50  arm  with  the  face  of  its  diaphragm  disposed 
substantially  parallel  to  the  face  of  a  record 
adapted  for  use  therewith,  a  lever  having 
a  fulcrum  on  said  sound  box  offset  laterally 


from  said  tone  arm  with  an  axis  of  oscilla- 
tion approximately  parallel  to  a  tangent  to  55 
the  record  groove  at  the  point  of  contact 
of  the  stylus  therewith,  and  a  stylus  fixed 
to  an  arm  of  said  lever  and  extending  trans- 
versely thereto,  whereby  transverse  forces 
applied  to  said  stylus  oscillate  said  lever  60 
and  vibrate  said  diaphragm  normally. 

8.  In  a  talking  machine,  a  sound  box 
having  a  diaphragm,  a  lever  fulcrumed  in- 
termediate its  length  on  said  sound  box,  and 

a  stylus  connected  to  the  outer  arm  of  said  65 
lever,  offset  from  the  axis  thereof  and  dis- 
posed transversely  to  said  axis,  in  combina- 
tion with  a  member  to  which  said  sound  box 
is  immovably  connected,  so  that  lateral  or 
vertical  undulations  of  records  revolving  in  70 
engagement  with  said  stylus  will  rock  said 
lever. 

9.  In  a  talking  machine,  a  sovmd  box  hav- 
ing a  diaphragm,  a  lever  fulcrumed  inter- 
mediate its  length  on  a  side  of  said  soimd  75 
box,  said  lever  having  an  arm  connected 
with  said  diaphragm  and  an  oppositely  ex- 
tending arm  provided  with  a  stylus  offset 
from  and  disposed  transversely  to  the  axis 

of  said  lever  and  adapted  to  coact  with  a  80 
record,  and  a  member  to  which  said  sound 
box  is  immovably  connected  so  that  lateral 
or  vertical  undulations  of  a  record  coacting 
with  said  stylus  will  rock  said  lever. 

10.  In  a  talking  machine,  an  oscillatory  85 
member,  a  sound  box  connected  to  said  mem- 
ber, a  lever  having  an  axis  of  oscillation  on 

a  side  of  said  sound  box,  said  axis  extend- 
ing transversely  to  the  length  of  said  lever, 
said  lever  having  one  arm  connected  with  90 
said  diaphragm  and  another  arm  extending 
beyond  said  sound  box,  and  a  stylus  con- 
nected with  the  arm  of  said  lever  beyond 
said  sound  box,  said  sound  box  being  mov- 
able in  a  circular  arc  by  the  oscillation  of  95 
saicl  member,  and  the  axis  of  said  lever  be- 
ing movable  through  positions  substantially 
parallel  to  radii  of  said  arc. 

In  testimony  whereof  I  have  hereunto  set 
my  name  this  27th  day  of  February,  1915,  loo 
in  the  presence  of  the  subscribing  vritnesses. 

THOMAS  KEAEMEE. 

Witnesses : 

Jos.  G.  Dennt,  Jr., 
C.  N.  Butler. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Peter  Becker,  a  sub- 
ject of  the  German  Emperor,  and  a  resident 
of  the  city  of  New  York,  borough  of  Man- 
5  hattan,  in  the  county  and  State  of  New 
York,  have  invented  a  new  and  Improved 
Universal  Tone-Arm,  of  which  the  following 
is  a  full,  clear,  and  exact  descriptioi;. 

This  invention  relates  to  phonograph  tone 
10  arms  of  that  type  which  adjustably  supports 
the  reproducer  so  that  the  phonograph  can 
play  hill-and-dale  and  lateral  cut  records. 

The  invention  has  for  its  general  objects 
to  improve  the  construction  and  operation  of 
15  devices  of  this  character  so  that  the  needle 
will  travel  approximately  in  the  same  line 
on  either  type  of  record,  whereby  a  better 
reproduction  of  sounds  will  be  obtained  and 
there  will  be  less  wear  and  tear  on  the  sound 
20  grooves. 

A  more  specific  object  of  the  invention  is 
the  provision  of  a  novel  form  of  joint  be- 
tween the  gooseneck  of  the  tone  arm  and  the 
reproducer,  whereby  the  latter  can  be  easily 
25  and  quickly  adjusted  to  its  different  posi- 
tions. 

With   such   objects  in   view,   and  others 
which  will  appear  as  the  description  pro- 
ceeds, the  invention  comprises  various  novel 
30  features  of  construction  and  arrangement  of 
parts  which  will  be  set  forth  with  particular- 
ity in  the  following  description  and  claims 
appended  hereto. 
In  the  accompanying  drawing,  which  illus- 
35  trates  one  embodiment  of  the  invention  and 
wherein  similar  characters  of  reference  indi- 
cate corresponding  parts  in  all  the  views, 

Figure  1  is  a  side  view  of  a  tone  arm  with 
the  reproducer  adjusted  for  playing  lateral 
40  cut  records ; 

Fig.  2  is  a  similar  view  showing  the  re- 
producer adjusted  for  playing  hill-and-dale 
cut  records; 

Fig.  3  is  an  enlarged  sectional  view  of  the 
45  goose-neck  and  joint  between  the  same  and 
reproducer ; 

Fig.  4  is  a  perspective  view  with  the  re- 
producer detached ;  and 

Fig.  5  is  a  perspective  view  of  the  repro- 
50  ducer-carrying  elbow  and  the  section  of  the 
joint  attached  thereto. 

Referring  to  the  drawing,  1  designates  a 
reproducer,  2  a  tone  arm,  3  the  gooseneck,  4 
the  elbow  carrying  the  reproducer,  and  5  the 
55  slip  joint  between  the  gooseneck  and  repro- 
ducer-carrying elbow. 


The  joint  5  is  made  up  of  a  plurality  of 
sleeve  sections  6,  7  and  8  of  successively 
smaller  diameter  to  telescopically  fit  one 
within  the  other.  The  largest  sleeve  6  slides  eo 
in  the  straight  outer  member  9  of  the  goose- 
neck 3,  and  it  is  confined  to  a  longitudinal 
movement  by  means  of  pins  10  engaging  in 
longitudinal  slots  11  in  the  outer  surface  of 
the  section  6,  said  pins  being  threaded  in  65 
the  wall  of  the  member  9  of  the  gooseneck. 
The  section  7  is  confined  to  a  longitudinal 
movement  by  means  of  a  screw  pin  12 
threaded  in  the  wall  of  the  section  6  and  en- 
gaging in  a  longitudinal  slot  13  in  the  sec-  70 
tion  7.  The  innermost  section  8,  which  is 
rigidly  fastened  to  the  elbow  4,  has  a  com- 
bined longitudinal  and  rotary  motion.  For 
this  purpose  the  section  8  has  an  L-shaped 
slot  14  into  which  engages  a  screw  pin  15  75 
threaded  in  the  section  7.  One  extremity  of 
the  slot  14  has  a  recess  or  offset  16,  whereby 
a  longitudinal  pull  after  the  reproducer  has 
been  turned,  will  lock  the  reproducer  in  the 
position  shown  in  Fig.  1,  so  that  the  dia-  80 
phragm  of  the  reproducer  will  be  parallel 
with  the  axis  of  the  tone  arm  2.  When  the 
joint  5  is  contracted,  as  shown  in  Fig.  2,  the 
reproducer  is  prevented  from  turning 
around  the  member  9  as  an  axis,  because  all  85 
the  stop  pins  10, 12  and  15  will  prevent  this. 
The  joint  5  enables  the  outer  member  of  the 
gooseneck  to  be  lengthened  or  shortened  so 
that  the  needle  in  the  reproducer  will  be  ap- 
proximately in  the  same  position  on  the  90 
record  when  playing  hill-and-dale  or  lateral 
cut  records.  In  order  to  prevent  the  tele- 
scoping sections  of  the  joint  5  from  choking 
the  gooseneck,  the  inner  ends  of  the  sections 
6,  7  and  8  have  recesses  17  cut  therein,  which  95 
recesses  all  register  when  the  joint  5  is  con- 
tracted, as  indicated  by  the  dotted  line  18, 
Fig.  3. 

From  the  foregoing  description  taken  in 
connection  with  the  accompanying  drawing,  100 
the    advantages    of    the    construction    and 
method  of  operation  will  be  readily  under- 
stood by  those  skilled  in  the  art  to  which 
the  invention  appertains,  and  while  I  have 
described    the   principle   of   operation,   to-  105 
gether  with  the  device  which  I  now  consider 
to  be  the  best  embodiment  thereof,  I  desire 
to  have  it  understood  that  the  device  shown 
is  merely  illustrative  and  that  such  changes 
may  be  made  when  desired  as  fall  within  the  110 
scope  of  the  appended  claims. 

Having  thus  described  my  invention,  I 
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claim  as  new  and  desire  to  secure  by  Let- 
ters Patent : 

1.  A  universal  tone  arm  comprising  a 
gooseneck,  a  reproducer-carrying  elbow,  and 
5  a  telescoping  joint  between  the  elbow  and 
gooseneck,  said  joint  comprising  three  lon- 
gitudinally slidable  sections  fitting  one  with- 
in another,  the  outermost  section  being  slid- 
able in  the  gooseneck  and  the  innermost  sec- 

10  tion  being  rigidly  connected  with  the  elbow, 
means  for  limiting  the  outer  and  intermedi- 
ate section  to  a  longitudinal  movement,  and 
means  for  limiting  the  inner  section  to  a 
longitudinal  and  rotary  movement. 

15  2.  A  universal  tone  arm  comprising  a 
gooseneck,  a  reproducer-carrying  elbow,  and 
a  telescoping  joint  between  the  elbow  and 
gooseneck,  said  joint  comprising  three  lon- 
gitudinally    slidable     sections    fitting    one 

20  within  another,  the  outermost  section  being 
slidable  in  the  gooseneck  and  the  innermost 
section  being  rigidly  connected  with  the  el- 
bow, means  for  limiting  the  outer  and  inter- 
mediate section  to  a  longitudinal  movement, 


and  means  for  limiting  the  inner  section  to  25 
a  longitudinal   and   rotary   movement,  the 
inner  ends  of  the  said  sections  being  pro- 
vided with  recesses  adapted  to  register  when 
the  said  joint  is  contracted. 

3.  A  universal  tone  arm  including  a  goose-  30 
neck,  a  reproducer-carrying  elbow,  and  an 
extensible  joint  between  the  elbow  and  goose- 
neck, said  joint  consisting  of  a  plurality  of 
tubular  sections  fitting  one  within  another, 
the  outermost  section  being  slidable  in  the  35 
gooseneck,  and  the  innermost  being  rigidly 
connected  with  the  elbow,  means  for  limit- 
ing all  of  the  sections  except  the  innermost 
one  to   a  longitudinal  movement   and   for 
limiting  the  extent  of  the  longitudinal  move-  40 
ment,  and  means  between  the  innermost  sec- 
tion and  the  next  for  permitting  the  inner- 
most section  to  move  longitudinally  and  ro- 
tatably  and  again  longitudinally. 

PETER  BECKER. 

Witness : 

J.  Walter  Henning. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents, 

Washington,  D.  C." 


GBAPHOPHOUE   TOUE  AELT  STOP. 

#1,223,970-- --J.S.Hare, 

Patented -April  24th,    1917. 
Filed-Uovember    13th,   1916. 


1,223,970. 


J.  R.  HARE. 

6RAPH0PH0NE  TONE  ARM  STOP, 
APPLICATION   FILED   NOV.  13,  1916. 


Patented  Apr,  24, 1917. 


Q'^ 

'S^ 


,^ 


■zz 


/J    c\■vvu<iA^^^ 


«^i 


UNITED  STATES  PATENT  OFFICE. 


10 


15 


35 


40 


JOHN  R.  HARE,  OF  NEW  WINDSOR,  MARYLAND. 
GRAPHOPHONE-TONE-ARM  STOP. 


1,233,970. 


Specification  of  letters  Patent.  Patented  Apr.  34,  191 T. 

Application  filed  November  13, 1916.     Serial  No.  131,107. 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  John  E.  Hare,  a  sub- 
ject of  the  Kin^-  of  Great  Britain,  residing 
at  New  Windsor,  in  the  county  of  Carroll 
and  State  of  Maryland,  have  invented  new 
and  useful  Improvements  in  Graphophone- 
Tone-Arm  Stops,  of  which  the  following 
is  a  specification. 

This  invention  relates  to  improvements 
in  graphophone  tone  arm  stops,  and  has  for 
its  object  to  provide  an  adjustable  means 
which  will  limit  the  movement  of  the  tone- 
arm  in  one  direction  to  adjust  the  stylus  in 
its  correct  starting  position  upon  records 
of  different  diameters. 

Ordinarily  the  tone-arm  is  moved  to- 
ward the  edge  of  the  record  and  with  the 
utmost  care  and  patience  the  stylus  is  placed 
in  its  starting  position.     This  at  times  is 

20  very  difficult,  owing  to  poor  light  upon  the 
record  or  to  the  faulty  eyesight  of  the  op- 
erator. With  the  improved  stop,  the  tone- 
arm  is  swung  outwardly  until  it  strikes  the 
stop  and  is  lowered  upon  the  record  when 

25  it  will  be  placed  correctly  to  start  playing. 
The  object  of  this  invention  is  attained 

•  by  the  means  illustrated  in  the  accompany- 
ing drawing,  in  which, — 

Figure  1  is  a  plan  view  showing  the  top 

30  of  a  graphophone  with  its  tone-arm  in  en- 
gagement with  one  form  of  the  improved 
stop.  Fig.  2  is  a  perspective  view  of  the 
improved  stop  shown  in  Fig.  1.  I'ig.  3  is 
a  vertical  sectional  view  through  the  lower 
end  of  the  standard  of  the  stop  shown  in 
Figs.  1  and  2.  Fig.  4  is  a  perspective  view 
of  a  modified  form  of  the  stop.  Fig.  5  is 
a  plan  view  of  the  same  showing  the  stop- 
ping post  in  section  and  a  portion  of  the 
rotating  plate  broken  away  to  show  un- 
derlying parts.  Fig.  6  is  a  side  elevation 
of  a  further  modification,  parts  being  shown 
in  section. 

Similar  reference  numerals  in  all  of  the 

45  figures  of  the  drawing  designate  like  parts. 
The  form  of  stop  shown  in  Figs.  1,  2  and 
3  embodies  a  standard  10  which  is  prefer- 
ably tubular  and  has  a  base  11  provided 
with  a  bottom  plate  12,  shown  in  Fig.  3, 

50  by  which  it  is  secured  to  the  top  of  the 
graphophone  case  by  a  central  screw  13. 
Rotatably  mounted  upon  the  top  end  of  the 
tubular  standard  10  is  the  adjustable  stop, 
the  same  comprising  a  supporting  plate  14 


furnished  with  a  handle  15  at  one  side  and 
radially  extending  arms  16  and  17  project- 
ing from  two  of  its  other  sides.  The  arm 
16  is  somewhat  shorter  than  the  arm  17, 
and  secured  to  these  arms  is  a  vertically 
disposed  plate  18  upon  the  outer  face  of 
which  is  secured  a  pad  19  to  form  a  buffer 
for  the  tone-arm.  The  supporting  plate  14 
has  riveted  to  its  under  side  a  depending 
tubular  portion  20  which  snugly  engages 
over  the  top  end  of  the  tubular  standard  10 
and  upon  which  it  is  adapted  to  rotate. 
The  buffer,  which  includes  the  pad  19  and 
the  plate  18,  is  shaped  to  form  substan- 
tially flat  faces  21  and  22,  arranged  at  right 
angles  to  each  other,  one  of  which  is  lo- 
cated nearer  the  central  pivoted  point  than 
the  other,  so  that  when  the  face  21  is  pre- 
sented to  abutting  position  the  tone-arm 
will  be  stopped  to  locate  the  stylus  correctly 
upon  a  record  12  inches  in  diameter,  and 
when  the  face  22  is  presented  it  will  form, 
an  abutment  to  locate  the  stylus  in  the 
proper  position  upon  a  record  10  inches  in 
diameter. 

To  positively  limit  the  movement  of  the 
abutting  faces  when  they  reach  their  abut- 
ting positions,  a  limit  stop  is  provided,  the 
same  being  formed  by  recessing  the  lower 
edge  of  the  depending  portion  20  to  form 
two  shoulders  23  and  24  against  which  a  pin 
or  stud  25  engages.  Thus,  as  shown  in  Fig. 
2,  when  the  pin  25  is  in  engagement  with 
the  shoulder  24,  the  buffer  face  21  is  pre- 
sented to  engage  the  tone-arm,  and  when  the 
plate  14  is  rotated  to  the  right,  the  shoul- 
der 23  is  brought  into  engagement  with  the 
pin  25,  and  the  buffer  face  22  is  positioned 
to  stop  the  tone-arm. 

The  form  of  stop  shown  in  Figs.  4  and  5 
embodies  a  base  plate  26  secured  to  the  cas- 
ing in  any  suitable  manner  and  upon  which 
is  rotatably  secured,  by  a  central  screw  27, 
a  supporting  plate  28  having  a  handle  29 
extending  from  one  side  thereof.  Mounted 
upon  said  supporting  plate  28  at  one  side 
thereof  and  adapted  to  be  carried  therewith, 
is  a  vertically  disposed  stop-standard  30 
having  at  its  upper  end  a  buffer  sleeve  31. 
The  lower  end  of  said  stop-standard  30 
projects  slightly  below  the  lower  face  of 
the  plate  28  and  is  preferably  provided  with 
a  ring  32  which  is  adapted  to  contact  with 
the  shoulders  33  and  34  formed  on  the  base 
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plate  26.  This  construction  forms  a  limit 
stop  for  the  adjustable  stop-standard  in 
two  positions,  to  adapt  the  device  for  use  in 
positioning  the  stylus  upon  either  a  10  inch 
5   or  a  12  inch  record. 

The  form  of  stop  shown  in  Fig.  6  em- 
bodies a  base-plate  35  which  is  adapted  to 
be  secured  to  the  top  of  the  graphophone 
casing,  said  plate  having  secured  thereon  a 

10  bracket  member  36  in  the  upper  end  of 
which  is  pivoted  a  stop-standard  37.  The 
pivoted  point  of  the  standard  37  is  inter- 
mediate of  its  ends,  furnishing  an  upper 
buffer  end  and  a  lower  limit-stop  and  which 

]  5  cooperates  with  a  spring  plate  38  having 
a  raised  center  portion  and  upwardly  bent 
ends  39.  It  is  evident  that  as  the  stop- 
standard  is  moved  from  one  position  to  an- 
other, as  indicated  in  dotted  lines,  the  lower 

20  end  of  the  standard  will  depress  the  raised 
spi-ing  portion  and  snap  against  the  up- 
turned end  39  on  the  opposite  side,  thus 
effectually  forming  a  limit  stop  for  the  two 
positions  of  the  standard. 

25  From  the  above  description  it  will  be  seen 
that  each  of  the  several  forms  embodies  a 
stop  which  positively  limits  the  movement 
of  the  buffer  faces  in  both  directions,  and 
without  the  use  of  spring-held  pawls  or  ad- 

GO  justing  and  locking  screws.  The  several 
forms  are  simple  in  construction  and  in- 


expensive,   and    are    easily   attachable  to 
modern  graphophones. 

Having  thus  fully  described  my  inven- 
tion, I  claim: —  3j 

1.  A  tone-arm  stop,  comprising  a  station- 
ary base-plate,  a  supporting-plate  rotatably 
secured  to  said  base-plate,  a  vertically  dis- 
posed stop  standard  mounted  at  one  side  of 
said  supporting-plate  to  be  carried  there-  40 
with,  and  a  limit-stop  formed  in  said  base 
plate  which  is  adapted  to  be  engaged  by  the 
lower  end  of  said  stop-standard. 

2.  A  tone-arm  stop,  comprising  a  station- 
ary base-plate  having  a  recgss  in  its  edge  to  45 
provide  a  pair  of  abutting  shoulders,  a  sup- 
porting-plate   rotatably    movmted    on    said 
base-plate,  and  a  vertically  disposed  stop- 
standard  mounted  at  the  edge  of  said  sup- 
porting-plate, the  lower  end  of  said  stop-   go 
standard   being   extended  below   said   sup- 
porting-plate and  adapted  to  travel  in  the 
recess  of  the  base-plate  and  alternately  en- 
gage said  abutting  shoulders  to  positively 
limit  the  movement  of  the  stop-standard   55 
in  both  directions. 

In  testimony  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

JOHN  E.  HARE. 
Witnesses : 

J.  Earle  Anders, 
J.  F.  Lambert. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  S.  C." 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Hubert  A.  Myers,  a 
citizen  of  the  United  States  of  America,  re- 
siding at  Toledo,  Lucas  county,  Ohio,  have 
5  invented  new  and  useful  Centrifugal  Brakes 
for  Reproducing  Mechanisms,  of  which  the 
following  is  a  specification. 

This  invention  relates  to  sound  reproduc- 
ing mechanisms. 

10  This  invention  has  utility  when  incor- 
]:)orated  in  talking  machines  or  music  boxes 
in  connection  with  recording  and  repro- 
ducing. 

Referring  to  the  drawings: 

15       Figure  1  is  a  side  elevation,  Avith  parts 
broken  away,  of  an  embodiment  of  the  in- 
vention in  a  disk  record  recording  or  re- 
producing machine; 
Fig.  2  is  a  plan  view  of  the  machine  of 

20  Fig.  1 ; 

Fig.  3  is  a  plan  view  of  the  rotatable  brake 
disk  element;  and 

Fig.  4  is  a  fragmentary  section  on  the 
line  VII— VII,  Fig.  1. 

25  Mounted  upon  the  support  or  box  1  and 
free  to  swing  relatively  thereto  is  the  hol- 
low arm  2,  fitting  a  little  freely  on  the  up- 
standing sleeve  3  so  that  the  arm  2  may 
rock  slightly  toward  and  from  the  box  1. 

^^  From  this  sleeve  3  extends  the  amplifier  pas- 
sage or  sound  way  of  gradually  increasing 
cross-section,  comprising  the  downwardly 
extending  duct  section  4  merging  into  the 
laterally   extending  jDortion   5,  Avhich   con- 

^^  nects  with  the  rising  portion  6  expanding 
into  the  terminal  section  7. 

Mounted  centrally  in  the  box  1  is  the 
shaft  8  having  the  lateral  bearing  9  provided 
by  the   bracket   10,   which   has  the   down- 

*"  wardly  extending  arm  11  proAdding  a 
mounting  for  the  adjustable  foot  bearing 
screw  12,  sustaining  the  shaft  8. 

The  shaft  8  has  the  worm  13  engaged  by 
the  Avorm  wheel  14  having  thereon  the  pawl 

*^  15  pressed  by  the  spring  16  to  engage  the 
ratchet  wheel  17  fast  on  the  shaft  18,  while 
the  worm  wheel  14  is  loose  thereon.  The 
bracket  10  provides  the  pair  of  bearings  19 
for  the  shaft  18.     _        _ 

^  Wound  in  one  direction  about  the  shaft 
18  is  the  flexible  element  or  line  20  extend- 
ing to  the  suspended  weight  21,  while  oppo- 
sitely wound  about  this  shaft  18  is  a  second 
flexible  element  or  line  22  extending  to  a 
lesser  Aveight  23.    There  is  accordingly  pro- 


vided a  weight  motor  Avith  intermediate 
speeding  up  gearing  for  rotating  the  shaft 
8.  This  is  a  most  simple  and  effective  driv- 
ing device  Avhich  may  be  easily  Avound  u]5 
by  pulling  the  Aveight  23  to  hoist  the  \\-eight  63 
21.  This  Avinding  up  is  quickly  done  and 
independently  of  driving  through  the  gear- 
ing for  the  ratchet  wheel  runs  away  from 
the  paAvl  15  in  this  operation,  while  in  the 
running  or  normal  operation,  the  driA'ing  65 
by  the  weight  21  of  the  shaft  14  and  ratchet 
wheel  17  is  through  the  paAvl  15,  to  rotate 
the  Avorm  wheel  14  and  the  shaft  8. 

Fast  on  the  shaft  8  above  the  box  1  is 
the  disk  record  carrier  or  platform  24  upon  70 
Avhich  may  be  mounted  a  disk  record  25. 
Projecting  from  the  lower  side  of  this  car- 
rier 24  are  pins  26  entering  openings  27 
(Fig.  3)  in  the  arms  28  extending  from  the 
friction  disk  or  rotatable  brake  element  29.  75 
This  brake  element  29  is  positioned  auto- 
matically by  the  centrifugal  speed  regula- 
tor. Pivotally  mounted  by  the  ears  30  on 
the  underside  of  the  carrier  24  are  the  fly 
Aveights  31  having  the  fingers  32  coacting  to  80 
force  the  disk  29  downward  as  the  weights 
move  outAvard,  while  the  fly  weight  exten- 
sions 33  serve  to  lift  this  disk  29  Avhen  the 
Aveights  move  inwardl}'-  upon  speed  slack- 
ening. 85 

Opposing  the  disk  29  is  the  non-rotatable 
friction  disk  or  brake  element  34  having  the 
collar  35  disposed  just  above  the  collar  36 
fast  on  the  shaft  8,  so  that  vertical  adjust- 
ment of  the  shaft  8  through  the  step  bear-  90 
ing  or  screw  12  may  determine  the  distance 
apart  of  the  brake  element  disks,  and  ac- 
cordingly fix  the  speed  at  which  the  fly 
Aveights  begin  checking  action  upon  the  ro- 
tative speed  of  the  carrier  24.  95 

For  supplemental  adjustment  of  the  speed 
for  braking  or  actually  stopping  the  car- 
rier 24,  the  lever  37  may  be  operated  or  set 
as  to  the  segment  38. 

The  device  is  compact  and  simple  for  re-    100 
fined  operation,  and  disposal  of  the  arm  at 
one  corner  of  the  support  permits  use  of  a 
larger   diameter  record   with   a   small   size 
box. 

What  is  claimed  and  it  is  desired  to  secure   105 
by  Letters  Patent  is : 

1.  A  centrifugal  speed  regulator  for 
sound  reproducers  embodj'ing  a  shaft,  a  ro- 
tatable record  ]5latform  carrier  mounted  on 
the  shaft,  fl^'weights  carried  by  and  radially  110 
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spaced  from  the  shaft  by  the  carrier,  a  brake 
ring  sustained  by  the  flyweights,  and  an  op- 
posing brake  member  with  which  the  ring 
may  coact. 
6  2.  A  centrifugal  speed  regulator  for 
sound  reproducers  embodjdng  a  shaft,  a  ro- 
tatable  record  platform  carrier  mounted  on 
the  shaft,  a  friction  brake  for  the  carrier 
including  a  brake  ring  having  radial  exten- 

10  sions,  flyweights  carried  by  and  radially 
spaced  from  the  shaft  by  the  carrier,  for 
operating  the  brake  ring  by  coacting  with 
the  radial  extensions  thereof,  and  an  op- 
posing non-rotatable  brake  ring. 

15  3.  A.  centrifugal  speed  regulator  for 
sound  reproducers  embodying  a  shaft,  a  ro- 
tatable  record  platform  carrier  mounted  on 
the  shaft,  a  friction  brake  for  the  carrier 
including  a  brake  ring  disposed  adjacent 

20  the  carrier,  flyweights  mounted  on  and  with- 
in the  platform  radius  of  the  carrier  and 
provided  with  extensions  for  moving  the 
brake  ring,  said  flyweights  being  spaced 
from  the  shaft  by  the  carrier,  an  opposing 

25  non-rotatable  brake  ring,  and  means  for 
adjusting  the  non-rotatable  brake  ring. 

4.  A  centrifugal  speed  regulator  for 
sound  reproducers  embodying  a  shaft,  a  ro- 
tatable   platform   carrier  mounted   on   the 


shaft,  a  friction  disk  movable  with  the  car-  36 
rier,  an  opposing  non-rotatable  disk,  and 
flyweight  means  mounted  on  and  within  the 
platform  radius  of  the  carrier,  said  fly- 
weight means  being  spaced  from  the  shaft 
by  the  carrier,  said  friction  disk  and  fly-  35 
weight  means  having  coacting  radially  dis- 
posed extensions  to  move  the  disks  relatively 
into  braking  position. 

5.  A     centrifugal     speed    regulator    for 
sound  reprodiicers  embodying  a  shaft,  a  ro-  40 
tatable  record  platform  carrier  mounted  on 
tbe  shaft,  an  opposing  non-rotatable  brake 
element,    means   for    adjusting  the  carrier 
relatively  to  the  brake  element,  and  cen- 
trifugal speed  regulator  means  mounted  on  45 
and  within  the  platform  radius  of  the  car- 
rier including  flyweights  spaced  by  the  car- 
rier from  the  shaft  and  having  extensions, 
and  an  annular  member  having  radial  ex- 
tensions engageable  by  the  flj'^weight  exten-  50 
sions  in  shifting  the  annular  member  into 
coacting  position  with  the  brake  element. 

In  testimony  Avhcreof  I  affix  my  signa- 
ture in  the  presence  of  two  witnesses. 

HUBEET  A.  MYERS. 

Witnesses : 

Geo.  E.  Kirk, 
C.  H.  Rauch. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Hubert  A.  Myers^ 
a  citizen  of  the  United  States  of  America, 
residing  at  Toledo,  Lucas  county,  Ohio,  have 
5  invented  a  new  and  useful  Eecord-Control- 
ling-  Mechanism,  of  which  the  following  is  a 
specification. 

This  invention  relates  to  features  of  driv- 
ing and  control  of  rotatable  record  members. 
10  This  invention  -has  utility  when  incorpo- 
rated in  machines. 

Referring  to  the  drawings: 

Figure  1  is  a  side  elevation,  Avith  parts 
broken  away,  showing  an  embodiment  of  the 
15  invention  in  a  talking  machine ; 

Fig.  2  is  a  top  plan  view  of  the  fly  weight 
shifted  friction  disk; 

Fig.  3  is  a  fragmentary  detail,  in  perspec- 
tive, of  the  connection  of  a  fly  Aveight  to  the 
20  friction  disk  arm; 

Fig.  4  is  a  fragmentary  plan  view  of  the 
driving  friction  disk  and  its  roclring  cou- 
pling; 

Fig.  5  is  a  plan  view  of  the  rocking  cou- 
25  pling  connection  on  the  driving  sleeve,  and 

Fig.  6  is  a  vertical  section  on  an  enlarged 
scale  of  the  driving  disk  and  its  mounting  at 
right  angles  to  the  showing  in  Fig.  1. 

The  talking  machine  comprises  the  cabi- 
30  net  or  box  1  upon  which  is  mounted  the  am- 
plifier 2  having  the  sound  box  3  carrying  the 
needle  4  adjacent  the  disk  record  5  for  re- 
production therefrom  or  production  thereon. 

The  disk  5  is  mounted  on  the  record  carrier 
35  6  centrally  of  the  cabinet  1.  Pivotally 
mounted  on  the  lower  side  of  the  carrier  6 
are  the  fly  weights  T  of  the  speed  regulator. 
These  fly  weights  have  connection  through 
the  pins  8  with  the  forked  arms  9  of  tire 
40  shif table  clutch  or  friction  disk  10  disposed 
coaxially  with  the  rotatable  carrier  6.  To 
render  the  action  of  the  fly  weights  more 
sensitive,  pins  11  from  the  carrier  6  have 
springs  12  thereon  tending  to  lift  the  disk 
45  10,  so  that  when  the  desired  driving  speed 
is  exceeded  the  disconnection  is  at  once  ef- 
fected and  complete. 

The  carrier  6  is  mounted  on  the  shaft  or 
support  13  stepped  in  the  lever  14  adjustable 
50  to  engage  different  teeth  15  and  thereby 
vary  the  position  of  the  friction  disk  10  and 
accordingly  the  s^^eed  incident  to  the  clutch 
control. 

The  switch  16  may  be  rotated  to  close  the 
55  circuit  for  starting  the  electric  motor  17 


from  the  source  of  electric  current,  as  the 
battery  18.  The  motor  17  has  the  pulley  19 
.  actuating  the  driving  belt  20  for  the  driver 
21  fast  on  the  sleeve  22  coaxial  with  the  car- 
rier 6  and  centering  the  carrier  supporting  60 
shaft  13.  This  sleeve  22  is  mounted  in  the 
bearing  23.  The  upper  extremity  of  the 
sleeve  22  has  recesses  24  diametrically  dis- 
posed for  receiving  projections  25  on  the 
coupling  26,  while  at  90°  from  these  pro-  65 
jections  25,  but  on  the  opposite  side  of  the 
coupling  26  are  the  diametrically  disposed 
recesses  27  for  receiving  the  projections  28 
of  the  lower  or  dri^dng  friction  disk  29. 
These  projections  and  recesses  form  a  rock-  70 
ing  connection  insuring  the  loAver  disk  29 
alining  up  in  its  clutch  coaction  with  the 
upper  opposing  disk  10.  The  direct  driA-e 
of  the  actuating  motor  17  is  thus  automati- 
cally modified  to  insure  uniform  rotative  75 
speed  for  the  carrier  6  at  such  adjusted  rate 
as  may  be  determined  upon  by  the  position- 
ing of  the  lever  14. 

What  is  claimed  and  it  is  desired  to  se- 
cure by  Letters  Patent  is :  80 

1.  A  rotatable  record  carrier,  a  vertical 
coaxial  relatiA^ely  independently  rotatable 
driver  therefor  embodying  a  clutch  member, 
a  second  clutch  member  rotatable  with  the 
carrier,  and  fly  weights  directly  mounted  85 
on  the  carrier  and  having  coaction  with  one 

of  the  clutch  members  to  move  it  out  of 
and  into  engagement  with  the  other  clutch 
member. 

2.  A  rotatable  record  carrier,  a  shaft  90 
therefor,  fly  weights  directly  mounted  upon 
the  carrier  within  the  radial  extent  thereof 
independently  of  the  shaft  and  spaced  there- 
from, a  A'ertically  coaxial  friction  disk  car- 
ried by  the  carrier  and  proAaded  with  exten-  95 
sions  engageable  by  the.  fly  weights  whereby 
the  friction  disk  is  shiftable  by  the  fly 
weights,  and  an  opposing  driving  friction 
disk  for  actuating  the  fly  weight  shifted 
disk.  .  100 

3.  A  rotatable  record  carrier,  a  shaft 
therefor,  fly  weights  directly  mounted  on 
the  under  side  of  the  carrier  independently 
of  the  shaft  and  spaced  therefrom,  a  driver 
embodying  a  clutch  member,  a  second  clutch  105 
member   normally   yieldably    sustained   by 

the  carrier,  and  fly  Aveights  for  shifting  the 
yieldably  sustained  clutch  member  from  and 
toward  the  driving  clutch  member. 

4.  A    rotatable    record    carrier,    a    shaft  110 
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therefor,  fly  weights  directly  mounted  on  the 
under  side  of  the  carrier  independently  of 
the  shaft  and  spaced  therefrom,  a  driver 
embodying  a  friction  member,  a  second  f ric- 
5  tion  member  normally  yieldably  sustained 
by  the  carrier,  and  fly  weights  for  shifting 
the  yieldably  sustained  friction  member 
from  and  toward  the  driving  clutch  member. 
5.  A  rotatable  record  carrier,  fly  weights 

10  directly  mounted  on  the  under  side  of  the 
carrier,  a  driver  embodying  a  friction  mem- 
ber, a  second  friction  member  normally 
yieldably  sustained  by  the  carrier,  fly 
weights  for  shifting  the  yieldably  sustained 

15  friction  member  from  and  toward  the  driv- 
ing clutch  member,  and  an  adjustable  sup- 


port for  the  carrier  including  means  for 
varying  the  action  of  the  friction  member. 

6.  A  rotatable  record  carrier,  a  shaft 
therefor,  fly  weights  directly  mounted  on  the  20 
under  side  of  the  carrier  independently  of 
the  shaft  and  spaced  therefrom,  a  driver 
embodying  a  friction  member,  a  second  fric- 
tion member  normally  yieldably  sustained 
by  the  carrier,  and  fly  weights  for  shifting  25 
the  yieldably  sustained  friction  member 
from  and  toward  the  driving  clutch  mem- 
ber, there  being  a  self  adjusting  alining  car- 
rying connection  for  one  of  said  friction 
members.  30 

In  witness  whereof  I  affix  my  signature. 
HUBERT  A.  MYEES. 
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Specification  of  Letters  Patent.  Patented  Apr.  34,  1917. 

Application  filed  June  1, 1916.     Serial  No.  101,182. 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  William  W.  Young, 
a  citizen  of  the  United  States  of  America,  re- 
siding at  Agawam,  in  the  county  of  Hamp- 
5  den  and  State  of  Massachusetts,  have  invent- 
ed a  new  and  useful  Acoustic  Diaphragm, 
of  which  the  following  is  a  specification. 

My  invention  relates  to  improvements  in 
diaphragms  for  use  in  telephones,  talking- 

10  machines,  and  the  like,  to  reproduce  sound, 
and  consists  essentially  of  a  metallic,  fibrous, 
or  other  vibratory  member  or  bridge  having 
points  of  suspension  at  the  outer  terminals 
of  parts  which  extend  from  a  central  por- 

15  tion  of  greater  or  less  area,  and  a  metallic, 
fibrous,  or  other  reproducing  member  or 
resonator.  The  bridge  and  resonator  of  any 
diaphragm  may  be  of  the  same  or  diiferent 
thickness,  and  either  or  both  may  or  may 

20  not  be  perforated.  The  shape  of  the  bridge 
may  vary  to  a  considerable  extent,  but 
whatever  such  shape  may  be,  I  find  that 
three  points  of  suspension  give  the  best 
results. 

25  The  primary  object  of  my  invention  is  to 
produce  a  sound-reproducing  device  or  dia- 
phragm, applicable  to  or  capable  of  being 
incorporated  with  any  sound-reproducing 
instrument  requiring  a  diaphragm,  which 

30  is  sufficiently  sensitive  to  respond  to  the 
weaker  vibrations,  sufficiently  strong  and 
rigid  to  carry  the  stronger  vibrations  with- 
out blasting,  rattling,  or  flatting  out,  and 
gives  out  or  reproduces,  under  practically  all 

35  conditions,  sound  waves  that  are  full,  clear, 
round,  and  natural.  Even  blasts  on  high 
vocal  and  instrumental  notes,  which  are  so 
common  with  ordinary  diaphragms,  are  en- 
tirely eliminated  or  avoided  by  this  dia- 

40  phragm.  These  results  are  due  to  the  sus- 
pended vibratory  member  or  bridge  pro- 
vided with  the  reproducing  member  oi 
resonator,  since  said  bridge,  with  its  larger 
central  area  and  extensions  therefrom  which 

45  are  supported  at  their  outer  ends  or  edges 
by  the  diaphragm  -  engaging  and  holding 
parts  of  the  sound-reproducing  instrument 
in  which  said  diaphragm  is  located,  is  very 
elastic  and  sensitive  to  vibrations,  and  espe- 

50  cially  adapted  to  transmit  the  same  with- 
out variation  to  said  resonator,  on  the  one 
hand,  and  said  resonator,  because  of  its 
shape,  area,  and  position  relative  to  said 
bridge,  cushions,  as  it  were,  the  vibrations 

55  received  by  it,  and  at  the  same  time  ac- 


curatel}!'  reproduces  such  vibrations  in  the 
form  of  sound  waves,  on  the  other  hand. 

Other  objects  and  advantages  will  appear 
in  the  course  of  the  following  description. 

I  attain  the  objects  and  secure  the  advan-  60 
tages  of  my  invention  by  the  means  illus- 
trated in  the  accompanying  drawings,  in 
which — 

Figures  1  and  2  are  plans  of  what  may 
be  termed  obverse  and  reverse  sides,  respec-  65 
tively,  of  a  diaphragm  which  embodies  a 
practical   form   of  the  invention;   Figs.   3 
and  4  are  similar  plans  of  another  practical 
form  or  embodiment  of  said  invention ;  Fig. 
5  is  a  reverse  plan  of  still  another  embodi-  70 
ment  of  the  invention;  Figs.  6  and  7  are 
respectively  obverse  and  reverse  plans  of  a 
fourth  diaphragm  which  like  the  others  em- 
bodies the  invention;  Fig.  8  is  a  vertical 
section  taken  on  lines  8 — ^8,  looking  in  the  75 
direction  of  the  associated  arrow,  in  Fig.  7; 
Figs.  9  and  10  are  respectively  obverse  and 
reverse  plans  of  a  fifth  example  of  the  ap- 
plication of  the  invention ;  Fig.  11  is  a  verti- 
cal section  on  lines  11 — -11,  looking  in  the  80 
direction  of  the  associated  arrow,  Fig.  10, 
and,  Figs.  12  and  13  are  respectively  obverse 
and  reverse  plans  of  a  sixth  example. 

Similar  reference  numerals  designate 
similar  parts  throughout  the  several  views.  85 

I  have  not  by  any  means  illustrated  all 
of  the  shapes  or  forms  that  are  available 
for  my  diaphragm  and  its  two  essential 
elements,  bu.t  have  shown  a  sufficient  num- 
ber fully  to  disclose  my  invention.  90 

The  bridge  of  a  diaphragm  for  a  tele- 
phone receiver  being  the  part  that  comes 
into  contact  with  the  magnet  in  said  re- 
ceiver, it  becomes  necessary  that  such  bridge 
be  of  metal,  but  in  other  cases  bridges  of  95 
metal,  fiber,  or  other  material  may  be  em- 
ployed, according  to  the  demands  of  struc- 
tural and  other  conditions. 

In  each  example  of  the  diaphragm  illus- 
trated in  connection  herewith,  a  bridge  is  100 
indicated  by  the  numeral  1  and  a  resonator 
by  the  numeral  2.  These  two  members  are 
present  in  every  diaphragm,  the  first  being 
on  what  I  have  termed  the  reverse  side  and 
the  second  being  on  what  I  have  termed  the  105 
obverse  side. 

Comparatively  thin  material  is  used  for 
both  the  bridge  1  and  the  resonator  2  which 
comprise  each  diaphragm.  Sometimes  the 
bridge  is  thicker  than  the  resonator,  as  in  HO 


a 


1,224,102 


the  diaphragm  shown  in  Figs.  G,  7  and  8, 
and  sometimes  the  bridge  is  thinner  than 
the  resonator,  as  in  the  diaphragm  shown 
in  Figs.  9,  10  and  11,  but  such  differences 
5  in  thickness  are  necessarily  comparatively 
slight,  and  frequently  there  is  no  difference 
in  thickness  between  the  two  members. 

In  the  diaphragm  shown  in  the  first  two 
views,  the  bridge  1  has  three  tangential  arms 

10  3  which  constitute  the  three  points  of  sus- 
pension, and  the  resonator  2  has  a  large 
central  opening  4  covered  by  the  central  or 
main  part  of  said  bridge,  and  three  small 
openings  5  covered  by  said  arms.    The  outer 

15  ends  of  the  arms  3,  with  the  outer  edge  of 
the  resonator  2,  are,  when  the  diaphragm 
is  in  place,  held  by  the  engaging  parts  (not 
shown)  of  the  sound-reproducing  device  of 
a  talking  machine  or  of  a  telephone,  and 

20  the  bridge  1  thus  supported  receives  the 
vibrations  and  transmits  them  to  said  reso- 
nator, which  in  turn  reproduces  them  in 
sound  -  waves  of  superior  quality.  The 
bridge  1  being  weaker  at  its  extremities  is 

25  possessed  of  the  necessary  flexibility,  and 
the  openings  4  and  5  in  the  resonator  render 
the  latter  more  flexible  and  make  it  capable 
of  giving  off  the  sound  with  the  desired 
degree  of  volume  and  tone.    The  arms  3  may 

30  be  indented  more  or  less  to  enhance  the 
action  of  the  bridge,  as  shown  at  6,  and  the 
large  opening  in  the  resonator  may  have 
extensions  7  to  improve  the  result  to  be 
obtained  from  said  resonator. 

35  In  this  as  in  all  other  cases  the  bridge  1 
and  the  resonator- 2  are  cemented  or  other- 
wise securely  attached  to  each  other. 

The  desired  results  are  attained  with  the 
diaphragm  shown  in  Figs.  3  and  4,  by  em- 

40  ploying  an  equilaterally  triangular  bridge  1 
having  its  points  or  angles  cut  off  to  provide 
adequate  points  of  suspension.  There  is  here 
present  the  central  portion  of  larger  area,  as 
in  the  first  diaphragm,  and  outwardly  ex- 

45  tending  diminishing  parts  which  correspond 
in  a  general  way  with  the  arms  3,  and  the 
resonator  2  has  a  central  opening  9  and  ex- 
tensions 10  covered  by  the  bridge  1,  such 
opening    and    extensions    being    somewhat 

50  larger  than  the  opening  4  and  extensions  7. 

In  the  Fig.  5  diaphragm,  the  bridge  1  is 

in  the  form  of  a  right-angle  triangle  having 

its  angles  removed  for  a  similar  reason  as 

before.     The  resonator  2  is  so  attached  to 

55  this  bridge  that  unequal  portions  of  said 
resonator  extend  beyond  the  three  side  edges 
of  said  bridge.  There  are  no  indentations 
or  perforations  in  either  the  bridge  or  the 
resonator  in  this  example.    Again  is  to  be 

60  found  the  central  bridge  portion  of  larger 
area,  and  the  diminishing  outlying  parts 
that  serve  as  the  points  of  svTspension  of  the 
bridge,  together  with  the  attached  resona- 
tor, and  the  same  thing  is  true  of  the  succeed- 

65  ing  examples. 


Since  the  Fig.  5  resonator  2  is  imperfo- 
rate, it  is  conceived  to  be  feasible  to  leave  a 
considerable  undivided  area  thereof  unsup- 
ported by  the  bridge,  as  has  been  done,  in 
order  to  obtain  the  desired  action  on  the  part  70 
of  said  resonator. 

The  same  general  relative  arrangement  of 
the  bridge  1  and  the  resonator  2,  in  the  dia- 
phragm shown  in  Figs.  6,  7  and  8,  obtains 
as  in  the  preceding  example,  but  here  the  75 
bridge  is  an  acute-angled  triangle  and  has 
indentations  12  in  its  longest  side,  similar  to 
the  indentations  C  in  the  first  bridge,  and  the 
resonator  has  a  large  opening  13  with-  two 
extensions  14,  and  a  small  opening  15.    The  80 
openings  13  and  15  and  the  extensions  14 
are  all  covered  by  the  bridge,  said  extensions 
and  said  opening  15  being  located  adjacent 
to  the  longest  side  of  said  bridge,  and  said 
opening  13  being  necessarily  offset  relative  85 
to  the  center  of  the  resonator. 

In  the  diaphragm  shown  in  Figs.  9, 10  and 
11,  the  bridge  1  is  an  equilateral  triangle 
without  ]5oints,  and  has  openings  16  adja- 
cent to  its  ends  into  which  are  forced  or  90 
pressed  contiguous  portions  of  the  resona- 
tor 2,  and  the  latter  has  a  large  central 
opening  17  into  which  is  pressed  the  corre- 
sponding portion  of  said  bridge.  A  boss  18 
is  left  in  the  center  of  the  indented  central  95 
portion  of  the  bridge  1,  thus  leaving  an  an- 
nular channel  19  in  the  reverse  side  of  said 
bridge. 

The  bridge  may  be  countersunk  in  the  re- 
verse side  of  the  resonator,  if  desired,  in-  lOO 
stead  of  having  the  latter  merely  placed 
flat  against  the  former  without  indentation 
in  the  contiguous  surface  of  either.  The  dia- 
phragm last  above  described  is  an  example 
of  such  a  countersunk  bridge,  which  bridge  105 
is  let  into  the  resonator  along  lines  20  in 
Figs.  9  and  10,  and  as  represented  at  20  in 
Fig.  11. 

Another  example  of  a  diaphragm  having 
its  bridge  countersunk  in  the  resonator  ap-  iio 
pears  in  the  last  two  views,  the  outlines  of 
the  countersink  being  indicated,  as  in  Figs. 
9  and  10,  by  th^i  numeral  20.  The  dia- 
phragm of  Figs.  12  and  13  is  generally  very 
similar  to  the  preceding  one,  the  principal  115 
difference  being  that  in  the  last  diaphragm 
a  central  opening  21  in  the  resonator  2  has 
trefoil  extensions  22,  and  there  are  no  open- 
ings 16  in  the  bridge  1.  The  central  por- 
tion of  the  bridge  is  here,  as  in  the  other  120 
case,  pressed  into  the  opening  21  and  formed 
into  a  boss  23  in  the  center  and  an  annular 
channel  24  between  said  boss  and  the  edges 
of  said  opening. 

Any  of  the  diaphragms  illustrated  in  the  125 
drawings,  in  addition  to  the  last  two,  may 
have  countersunk  bridges. 

From  the  foregoing  it  is  clear  that  I 
should  not  be  unduly  restricted  by  what  I 
have  illustrated  in  the  drawings.  130 
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One  of  the  principal  reasons  for  perfo- 
rating the  resonators  is  for  the  purpose  of 
reducing  the  mass  of  material  in  the  dia- 
phragms. Since  the  diaphragms  must  be 
5  practically  airtight,  any  opening  through 
a  resonator  must  be  covered  by  the  attached 
bridge  or  other  means. 

What  I  claim  as  my  invention,  and  de- 
sire to  secure  by  Letters  Patent,  is — 

10  1.  An  acoustic  diaphragm  comprising  a 
vibratory  member  consisting  of  a  central 
portion  with  extensions  therefrom  to  form 
points  of  suspension,  and  a  perforated  re- 
producing member  attached  to  said  first- 

15  mentioned  member,  said  vibratory  member 
covering  the  perforation  in  said  reproducing 
member. 

2.  An  acoustic  diaphragm  comprising  a 
vibratory  member  consisting   of   a   central 

20  portion  with  extensions  therefrom  to  form 
points  of  suspension,  and  a  perforated  re- 
producing member  attached  to  said  vibra- 
tory member,  said  first-mentioned  member 
covering  the  perforation  and  in  part  being 

25  upset  into  said  reproducing  member. 

3.  An  acoustic  diaphragm  comprising  a 
vibratory  member  consisting  of  a  central 


portion  having  extensions  to  form  a  plu- 
rality of  points  of  suspension,  and  a  repro- 
ducing member  attached  to  said  vibratory  30 
member,  the  latter  being  of  less  area  than 
and  countersunk  in  said  reproducing  mem- 
ber. 

4,  An  acoustic  diaphragm  comprising  a 
vibratory  member  consisting  of  a  central  35 
portion  with  extensions  therefrom  to  form 
points  of  suspension,  and  a  perforated  re- 
producing member  attached  to  said  vibra- 
tory member,  said  vibratory  member  cover- 
ing the  perforation  and  being  countersunk  40 
in  said  reproducing  member. 

6.  An  acoustic  diaphragm  comprising  a 
vibratory  member  consisting  of  a  central 
portion  with  extensions  therefrom  to  form 
points  of  suspension,  and  a  perforated  re-  45 
producing  member  attached  to  said  vibra- 
tory member,  said  vibratory  member  cov- 
ering the  perforation  and  being  counter- 
sunk and  in  part  upset  in  said  reproducing 
member. 

WILLIAM  W.  YOUNG. 

Witnesses : 

F.  A.   CuTTEK, 

A.  C.  Fairbanks. 
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To  all  whom  it  may  concern : 

Be  it  known  that  I,  Bernhaed  Feitzsch,  , 
a  citizen  of  the  United  States,  and  resid- 
ing at  Cincinnati,  in  the  county  of  Hamil- 
5  ton  and  State  of  Ohio,  have  invented  a  new 
and  useful  Improvement  in  Sound-Ampli- 
fiers, of  which  the  following  specification  is 
a  full  disclosure. 
My  invention  relates  to  an  improved  tone 

10  chamber  or  sound  amplifying  compartment 
for  a  phonograph,  having  superior  proper- 
ties in  relation  to  either  the  recording  or 
reproducing  of  sound. 

The  object  of  the  invention  is  to  so  con- 

15  struct  the  chamber  communicating  with  the 
sound  tube,  that  it  will  not  only  amplify 
the  volume  of  sound  materially,  but  will 
also  serve  as  a  factor  or  an  influence  in  the 
correct  recording  or  reproducing  of  musical 

20  tones  with  their  true  and  full  values. 

To  this  end,  I  have  devised  a  tone  cham- 
ber embodying  the  principles  of  a  musical 
instrument  structure,  such  as  the  violin, 
zither  or  guitar  type,  or  combining  the  more 

25  desirable  characteristics  of  several  different 
musical  instruments,  with  a  unitary  tone 
value  result. 

In  general,  attempts  to  amplify  the  sound 
waves  have  been   at  the  expense   of  tone 

30  effect,  while  I  have  succeeded  in  increasing 
the  volume  while  preserving  the  characteris- 
tic over-tones  of  the  voice  or  instrument. 

The  features  of  the  invention  will  be  more 
fully   set  forth  in  the   description  of  the 

35  accompanying  drawings,  forming  a  part  of 
this  specification,  in  which : — 

Figure    1    is    a    central    vertical    section 
through  the  instrument. 
Fig.  2  is  a  front  elevation. 

40  Fig.  3  is  a  section  through  the  tone  cham- 
ber on  line  3 — 3,  Fig.  1. 

Fig.  4  is  a  detailed  section  of  one  corner 
of  a  modified  form  of  tone  chamber. 

In  the  drawings,  I  have  not  shown  the 

45  motor  but  a  box  or  cabinet  in  which  the  op- 
erative parts  are  disposed  as  usual.  The 
cabinet  has  a  large  main  compartment  1, 
forming  an  indirect  tone  chamber  in  which 
the   direct  tone   chamber  is   located.     As 

50  shown,  the  chamber  1  is  defined  by  a  top  2, 
bottom  3,  back  4,  sides  5  and  6,  being  open 
at  the  front  end  7.  A  tray-lid  8  is  hinged 
to  the  back  forming  a  compartment  9,  in 
Avhich  is  the  turn-table  10,  on  the  piece  2,  a 

B5  soimd-box  or  reproducer  11,  and  a  horizon- 
tally pivotally  swinging  sound-arm  12,  ta- 


pering appropriately  and  having  a  verti- 
cal rear  end  13  passing  downward  through 
the  pieci"  2  into  compartment  1,  where  it 
communicates  with  a  sound  tube  or  throat  60 
14,  having  a  boss  14',  secured  to  the  back  4. 

The  direct  or  tone  chamber  proper  15, 
has  a  reduced  open  rear  end  16  communi- 
cating with  the  sound  tube  14,  and  an  en- 
larged open  front  end  17  at  the  open  end  of  65 
the  main  compartment. 

Preferably  the  tone  chamloer  is  in  the  gen- 
eral shape  of  the  frustum  of  a  pyramid, 
having  forwardly  diverging  walls,  although 
the  matter  as  to  whether  the  cross  section  is  70 
circular  or  polygonal  is  not  of  the  essence  of 
the  invention. 

The  tone  chamber  is  double  walled,  formed 
of  thin  sounding  board  material,  such  as 
wood  of  the  quality  and  dimensions  em-  75 
ployed  in  violin  or  zither  structures.  As 
preferred  and  shown,  the  chamber  walls  are 
formed  by  flat  sounding  boards,  four  sided, 
and  jointed  at  their  meeting  edges  respec- 
tively. So,  the  inner  wall  member  18  of  80 
the  tone  chamber  is  formed  of  four  flat 
sounding  boards,  and  the  outer  wall  member 
19  is  also  formed  of  four  flat  sounding 
boards,  the  outer  and  inner  walls  being  uni- 
formly spaced  apart  to  provide  the  sound  85 
pocket  20,  closed  at  the  rear  ends  by  mem- 
bers 21,  and  at  the  front  ends  by  mem- 
bers 22. 

The  mouth  23  of  the  throat  has  a  cross- 
section  to  correspond  with  the  reduced  end  of  90 
the  tone  chamber,  and  the  throat  and  reduced 
end  of  the  chamoer  are  secured  together  to 
form  a  continuous  and  uniformly  diverging 
sound  conduit.     Preferably  the  inner  wall 
is  transversely  reinforced  by  rigid  bars  24,  95 
and  preferably  the  outer  or  inner  walls,  or 
both,  are  formed  with  sound  holes  or  aper- 
tures 25,  these  being  shown  for  illustration, 
only  in  the  outer  walls,  and  preferably,  also, 
the  front  members  22  are  formed  with  sound  100 
apertures  26  at  the  front  of  the  cabinet. 

li  desired,  the  double  walls  may  be  pro- 
vided with  the  diagonal  partitions  27  (see 
Fig.  4)  so  that  the  tone  chamber  is  consti- 
tuted by  a  plurality  of  instrument  bodies,  105 
each  resembling  a  violin  in  structure  and 
tone  quality. 

While  increasing  the  sound  volume,  the 
fullness  and  roundness  of  the  tone  is  pre- 
served.    The   walls   reverberate   under  the  110 
sound-wave   influence    exactly    as   they   do 
when  an  instrument  is  played,  so  that  the 
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overtones  are  individualized  and  fully  re- 
corded or  reproduced. 

The  sound  waves  set  into  vibration  by  the 
reproducer  are  transmitted  through  the 
;_  tubular  sound  arm  12  and  through  the  sound 
conductor  14  to  the  amplifying  resonator 
surrounded  by  resonating  chamber  or  cham- 
bers. The  sound  conductor  14  is  rigid  so 
that  sound  waves  will  be  conveyed  from  the 

:n  sound  box  to  the  resonant  body  of  the  am- 
plifier without  loss  of  energy. 

The  resonant  sound  boards  or  sides  of  the 
amplifier  are  vibrated  and  the  relative  oppo- 
site Avails  are  set  into  sympathetic  vibration 

15  with  and  by  the  sound  waves  passing 
through  the  central  amplifier  passage  lead- 
ing from  the  sound  box  and  by  the  vibration 
of  these  sound  walls,  the  sounds  correspond- 
ing to  the  vibration  are  reprodviced  and  aug- 

20  mented.  These  inner  amplifier  walls  being 
of  thin  resonant  material  are  each  strength- 
ened by  spaced  cross-bars,  adding  resonance 
to  produce  solid  tones  and  avoid  undue  vi- 
bration, and  thus  all  harsh  or  sudden  noises 

25  due  to  irregular  or  discontinuous  vibration 
are  modified  to  musical  sounds  or  tones.  By 
making  the  amplifier  of  rectangular  form, 
tapering  from  the  inlet  end  outwardly  to- 
ward the  outlet  end,  with  each  wall  of  a  reso- 

30  nant  material,  its  range  is  materially  in- 
creased and  quality  of  sound  improved  with 
all  metallic  or  hard  sound  or  noises  elimi- 
nated. 

The  amplifier  is  surrounded  by  a  resonat- 

35  ing  chamber  or  chambers,  constituted  by  the 
spaced  double  walls,  to  form  an  intermediate 
unconfined  chamber  closed  at  the  inlet  end 
of  the  amplifier  by  a  rigid  end  wall,  as  not 
to  be  in  communication  with  the  rigid  sound 

40  conductor,  so  that  no  direct  sound  waves 
from  the  reproducer  can  be  admitted. 

In  the  arrangement  shown  with  the  amj)li- 
fier  of  square  form  in  cross  section,  each 
side  has  two  parallel  walls  of  resonant  ma- 

45  terial  spaced  apart  with  the  outside  wall 
ajDertured,  and  the  intermediate  chamber 
open  at  its  front  end,  through  apertures  in 
the  front  end  wall.  The  companion  walls 
form  horn  or  trumpet  amplifiers  for  convey- 

50  ing  sound  waves,  resulting  from  the  vibra- 
tion of  the  walls  and  .they  are  set  into  sym- 
pathetic vibration  to  augment  and  emit 
tones  which  otherwise  would  be  lost.  With 
one  of  the  pair  of  resonant  Avails  apertured 

65  to  conform  to  a  musical  instrument,  provided 

with  a  sound  hole,  gives  greater  elasticity 

and  increases  the  volume  of  tone.     Sound 

waves  set  up  by  instrument  are  discharged 

•     from    the    instrument    directly'    from    the 

60  sound-box  through  the  central  passage, 
others  through  the  resonant  chamber  or 
chambers  surrounding  such  central  passage 
and  thus  rendered  audible  are  not  lost  with- 
in the  cabinet  of  the  machine.    Harsh  noises 

65  are  either  eliminated  or  modified  to  musical 


tones,  so  that  in  the  whole,  sounds  are 
emitted  more  agreeable  to  the  ear  and  Avith 
a  more  accurate  and  mellow  reproduction 
of  sound. 

It  is  obvious  that  the  contour  or  shape  or  70 
proportions  of  the  double  Avail  tone  chamber 
can  be  variously  modified  in  A-iew  of  this  dis- 
closure  without   departing  from  the  prin- 
ciples of  the  inA'ention. 

I  have  found  that  the  musical  values  of  75 
the  voice  or  instruments,  alone  or  combined, 
are  materially  amplified  and  improA^ed  when 
transmitted  through  a  tone  chamber  em- 
bodying the  principles  and  characteristics 
herein  disclosed.  80 

Having  described  my  invention,  I  claim: 

1.  In  a  talking  machine,  in  combination, 
a  sound  conduit,  a  double  walled  resonant 
sound  amplifier  formed  with  a  central  pas- 
sage-way communicating  at  one  end  with  85 
said  conduit,  said  double  v.'alled  construe- 
tion  forming  a  resonant  chamber  as  an  un- 
confined air  space  surrounding  the  passage- 
way and  non-communicative  with  said  con- 
duit. 90 

2.  In  a  talking  machine,  a  sound  conduit, 
and  a  hollow  sound  amplifying  body  com- 
prising a  resonant  walled  structure  forming 
a  sound  passage  communicating  with  said 
conduit,  with  a  resonant  chamber  as  an  un-  95 
confined  air  space  around  said  passage  non- 
communicating  Avith  said  conduit. 

3.  In  a  talking  machine,  a  sound  amplifier 
of  hollow  walled  structure  formed  with  a 
central  sound  passage-way  and  I'esonating  100 
amplifying  chamber  as  an  unconfined  air 
space  about  said  central  passage-way  non- 
communicative  Avith  said  passage-way  for 
emitting  sound  Avaves  set  off  by  the  vibra- 
tion of  the  walls.  105 

4.  In  a  talking  machine,  a  tapering  sound 
conduit,  a  sound  amplifying  body  having  its 
sides  each  of  double  parallel  Avails  spaced 
apart,  forming  a  central  amplifying  sound 
passage  communicating  Avith  said  sound  110 
conduit,  and  the  space  betAveen  the  walls,  a 
resonator  chamber  open  at  its  forAvard  end 
and  non-communicating  with  said  sound 
conduit  for  amplifying  sound  waves  set  up 

by  the  vibration  of  said  walls,  or  one  of  115 
them. 

5.  In  a  talking  machine,  a  sound  conduit, 
a  sound  amplifying  body  having  its  sides 
each  of  double  walls  spaced  apart  and  of 
resonant  material,  the  outer  wall  provided  120 
with  a  sound  hole,  said  double  Availed  sides 
forming  a  central  sound  amplifying  passage 
communicating  Avith  said  conduit  and  con- 
tinuous therewith,  and  each  side  a  resonat- 
ing amplifying  chamber  non-communicat-  1^5 
ing  Avith  said  conduit. 

6.  In  a  talking  machine,  a  sound  conduit, 
a  sound  amplifying  body  having  its  sides 
each  of  double  walls  of  resonant  material 
spaced  apart  and  connected  at  the  rear  end  130 
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to  close  the  chamber  formed  by  said  walls 
and  open  at  the  opposite  end,  and  its  com- 
panion outer  wall   apertured,   said   double 
walled  sides  forming  a  central  sound  passage 
5  connected  with  said  conduit,  and  each  side 
a  resonating  chamber  as  an  unconfined  air 
space  non-communicative  with  said  conduit 
7.  In  a  talking  machine,  a  sound  conduit, 
a  sound  amplifying  body  having  its  sides 
10  each  of  double  walls  of  resonant  material 
spaced  apart  and  connected  at  the  rear  end 
to  close  the  chamber  formed  by  said  walls 


and  open  at  the  opposite  end,  said  double 
walled  sides  forming  a  central  sound  pas- 
sage connected  with  said  conduit,  and  each  15 
side  a  resonating  chamber  non-communica- 
tive with  said  conduit. 

In  witness  whereof,  I  hereunto  subscribe 
my  name,  as  attested  by  the  two  subscribing 
witnesses. 

BERNHARD  FRITZSCH. 
Witnesses : 

Emma  Spener, 
L.  A.  Beck. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the 

Washington,  D.  C." 


'Commissioner  of  Patents, 


FLASH  LIGHT, 

#1,224,215 O.L.Scalbom, 

Patented -May  1st,  1917. 
Filed-September  8,  1916. 


0.  L.  SCALBOM. 
FLASH  LIGHT. 

APPLICATION  FILED  SEPT.  P,   19I6. 

1  324  215*  Patented  May  1, 1917. 


A-^.z 


Z5W. 


imiTED  STATES  PATENT  OFFICE. 


OSCAR  L.  SCALBOM,  OP  GLENVIEW,  ILLINOIS. 
ELASH-LIGHT. 


1,334,215. 


Specification  of  Letters  Patent.  Patented  May  1,  1917. 

Application  filed  September  8, 1916.     Serial  No.  118,960. 


To  all  whom  it  may  concern: 

Be  it  knoAvn  that  I,  Oscar  L.  Scaibom, 
a  citizen  of  the  United  States,  residing  at 
Glenview,  county  of  Cook,  and  State  of 
Illinois,  have  invented  certain  new  and  use- 
ful Improvements  in  Flash  -  Lights,  of 
which  the  following  is  a  specification. 

This  invention   relates  to   improvements 
in  lights,  commonly  known  as  "flash  lights", 
j^Q  and  one  of  the  objects  of  the  invention  is 
to  provide  an  improved  self-contained  de- 
vice of  this  character  in  which  a  battery  is 
removably    housed    within    an    open    cas- 
ing, the  casing  being  provided  with  a  clo- 
25  sure,  and    provisions    whereby  the   casing 
may  be  secured  to  a  support  or  within  an 
inclosure  in  such  a  manner  that  the  casing 
may  be  opened  to  gain  access  to  the  battery 
to  renew  the  same,  without  entirely  detach- 
20  ing  all  of  the  parts  from  the  support. 

A  further  object  is  to  provide   an  im- 
proved device  of  this  character  embodying 
a  make  and  break  device  for  the  light  cir- 
cuit whereby  the  light  may  be  controlled 
25  at  will  from  the  exterior  of  the  casing. 

A  further  object  is  to  provide   an  im- 
proved device  of  this  character  which  will 
be  light,  simple,  durable  and  cheap  in  con- 
struction and  effective  and  efficient  in  oper- 
3Q  ation. 

To  the  attainment  of  these  ends  and  the 
accomplishment  of  other  new  and  useful 
objects  as  will  appear,  the  invention  con- 
sists in  the  features  of  novelty  in  substan- 
35  tially  the  construction,  combination  and  ar- 
rangement of  the  several  parts  hereinafter 
more  fully  described  and  claimed  and 
shown  in  the  accompanying  drawings  illus- 
trating the  invention  and  in  which — - 
40  Figure  1  is  a  front  elevation  of  an  im- 
proved device  of  this  'character  constructed 
in  accordance  with  the  principles  of  this 
invention. 

Fig.  2  is  a  side  elevation  of  the  parts 
45  shown  in  Fig.  1. 

Fig.  3  is  a  sectional  view  taken  on  line 
3—3,  Fig.  2. 

Fig.  4  is  an  elevation  showing  the  clo- 
sure of  the  casing  and  which  closure  is  se- 
50  cured  to  the  support  for  holding  the  parts 
in  position. 

Fig.  5  is  a  sectional  view  taken  on  line 
5—6,  Fig.  1. 

Fig.  6  is  a  detail  perspective  view  of  the 
65  battery. 


Fig.  7  is  a  detail  diagrammatic  sectional 
view  showing  one  adaptation  of  this  inven- 
tion. 

Referring  more  particularly  to  the  draw- 
ing,  the   numeral   10   designates   a   casing  60 
having  one  of  its  walls  formed  by  a  closure 

11  and  in  the  present  form  of  the  inven- 
tion,  the   casing   proper   is   of   a   box -like 
formation  and  is  removably  secured  to  the 
closure    preferably    by    means    of    hooked  65 
shaped  portions    12    and    which    portions 

12  are    adapted    to    engage    in    openings 

13  in  one  of  the  side  walls  of  the  casing 
adjacent  the  end  thereof.    A  spring  catch 

14  is    provided    for    securing    the    other  70 
side  of  the  closure  11  to  another  wall  of 
the  casing  10,  so  that  when  it  is  desired  to 
gain  access  to  the  interior,  of  the  casing, 
all  that  is  necessary  is  to  adjust  the  catch 

14  and  then  remove  the  hooked  shaped  por-  75 
tions  12  of  the  closure  from  the  openings  13. 
Obviously  the  casing  and  closure  may  be 
secured  together  in  any   suitable  manner. 

One  of  the  casing  walls  is  provided  with 
an  opening  therethrough  and  in  which  80 
opening  is  arranged  a  light  socket  adapted 
to  receive  a  light  15  and  surrounding  this 
socket  and  the  light  is  a  guard  or  shield 
16,  for  protecting  the  light. 

One  of  the  casing  walls  is  provided  with  85 
a  slot  17  through  which  a  handle  18  ex- 
tends and  which  handle  is  connected  with 
a   contact  19   for  shifting  the  latter  into 
and  out  of  engagement  with  a  cooperating 
contact  20  of  a  battery  21,  and  which  bat-  90 
tery  is  arranged  within  the  casing.     The 
other  contact  22  of  the  battery  21  is  pref- 
erably arranged  adjacent  the  side  of  the 
battery  and  in  such  a  position  that  the  por- 
tion 23  of  the  light  15,  when  the  light  is  se-  95 
cured  in  position,  will  engage  therewith  to 
complete  the  circuit  through  the  light  when 
the  contacts  19  and  20  are  in  engagement. 

When  it  is  desired  to  extinguish  the  light, 
the  contact  19  is  shifted,  to  separate  the  100 
contacts  19  and  20. 

This  improved  construction  is  adapted 
to  be  secured  within  a  casing  or  inclosure  in 
any  suitable  manner,  so  that  when  the  cas- 
ing is  opened,  all  that  is  necessary  to  illumi-  105 
nate  the  same  is  to  shift  the  contact  19  into 
engagement  with  the  contact  20. 

It  is  often  times  desirable  to  use  a  light 
in  places  where  it  is  not  convenient  for  a 
regular  service  light  on  a  circuit  to  be  used,  HO 


1,224,215 


such  for  instance  as  in  phonograph  cabi- 
nets, etc.,  and  often  times  considerable  in- 
convenience is  occasioned  owing  to  the  ab- 
sence of  matches,  etc.  With  tlae  present 
5  invention,  the  light  can  be  secured  within 
the  inclosure,  such  for  instance  as  the  cover 
24  of  a  phonograph  cabinet  25.  The  device 
is  secured  in  position  in  the  present  form 
of  the  invention,  by  means  of  suitable  fas- 

jO  tening  devices  passed  through  openings  26 
in  the  closure  11  and  which  closure  con- 
stitutes an  anchor  plate  to  which  the  casing 
proper  is  adapted  to  be  secured. 
The  closure  11  being  secured  in  position  to 

15  the  support  and  when  the  battery  is  worn 
out,  all  that  is  necessary  is  to  detach  the  cas- 
ing 10  from  the  closure,  remove  the  battery 
and  simply  place  another  one  in  the  casing, 
then  secure  the  casing  to  the  closure  and  the 

20  parts  will  be  in  position  for  use. 

It  will  also  be  manifest  that  this  im- 
proved simple,  compact  device  is  not  only 
self-contained,  but  may  be  secured  in  posi- 
tion within  a  casing  in  such  a  manner  that 

25  it  will  be  out  of  the  way  and  yet  convenient 
and  handy  when  it  is  desired  for  use.  It 
also  enables  the  operator  to  adjust  the 
needle  or  stylus  of  a  phonograph  in  the 
dark,  that  is  without  the  necessity  of  light- 

30  ing  the  ordinary  illuminating  lights  in  the 
room. 

Furthermore,  this  improved  device  may 
be  used  in  many  places  where  it  is  incon- 
venient  to   use  the   ordinary   incandescent 

35  light. 

What  is  claimed  as  new  is: 

1.  A  self  contained  flash  light  embody- 
ing an  open  casing  of  box  like  formation, 
a    closure    for    the    casing,    interengaging 

40  means  on  the  casing  and  closure  for  detach- 
ably  securing  the  parts  together,  one  of  the 
parts  being  adapted  to  be  secured  to  a  sup- 
port to  constitute  an  anchor  for  the  other 
part,  a  lamp  socket  connected  with  one  of 

45  the  walls  of  the  casing  and  opening  there- 
through, a  lamp  in  the  socket,  a  removable 
battery  in  the  casing  and  in  circuit  with  the 
lamp,  and  means  for  controlling  the  lamp. 

2.  A  self  contained  flash  light  embodying 
50  an  open  box  like  casing,  a  closure  for  the 

casing,  interengaging  means  on  the  closure 
and  the  casing  for  detachably  securing  the 
parts  together,  one  of  the  parts  being  adapt- 
ed to  be  secured  to  a  support  to  constitute 

55  an  anchor  for  the  other  part,  a  lamp  socket 
connected  with  one  of  the  walls  of  the  cas- 
ing and  opening  therethrough,  a  lamp  in 
the  socket,  a  removable  battery  in  the  casing 
and  in  circuit  with  the  lamp,  an  annular 

60  shield  secured  to  the  casing  and  encompass- 
ing the  lamp,  and  means  for  controlling  the 
lamp. 

3.  A  self-contained  flash  light  embodying 
an  open  casing,  a  closure  for  the  casing  and 

66  detachable  therefrom,  one  of  the  parts  being 


adapted  to  be  secured  to  a  support  to  con- 
stitute an  anchor  for  the  other  part,  said 
closure  and  casing  being  one  provided  with 
a  lip  and  the  other  with  an  aperture  for  re- 
movably receiving  the  lip,  and  a  catch  de-  7C 
vice  cooperating  with  the  said  lip  and  aper- 
ture for  detachably  securing  the  closure  and 
casing  together,  a  lamp  connected  with  one 
of  the  walls  of  the  casing  and  visible  from 
the  outside  of  the  casing,  a  battery  remov-  75 
ably  held  in  the  casing  and  in  circuit  with 
the  lamp,  and  a  make  and  break  device  in- 
cluded in  the  lamp  circuit  and  accessible 
from  the  outside  of  the  casing. 

4.  A  self-contained  flash  light  embodying  80 
an  open  casing,  a  closure  for  the  casing  and 
detachable  therefrom,  one  of  the  parts  being 
adapted  to  be  secured  to  a  support  to  con- 
stitute an  anchor  for  the  other  part,  said 
closure  and  casing  being  one  provided  with  85 
a  lip  and  the  other  with  an  aperture  for  re- 
movably receiving  the  lip,  and  a  catch  de- 
vice cooperating  with  the  said  lip  and  aper- 
ture for  detachably  securing  the  closure  and 
casing  together,  a  lamp  connected  with  one  90 
of  the  walls  of  the  casing  and  visible  from 
the  outside  of  the  casing,  an  annular  imper- 
forate shield  connected  with  the  casing  and 
encompassing  the  lamp,  a  battery  remov- 
ably held  in  the  casing  and  in  circuit  with  95 
the  lamp,  and  a  make  and  break  device  in- 
cluded in  the  lamp  circuit,  and  accessible 
from  the  outside  of  the  casing. 

6.  A  self-contained  light  of  the  character 
described,  embodying  a  box-like  casing,  hav-  100 
ing  one  or  more  apertures  adjacent  the  free 
edge  of  one  of  the  casing  walls,  a  closure 
plate    for    the    casing,    one    or    more    ears 
formed  on  the  plate  and  adapted  to  detach- 
ably engage  the  casing  through  said  open-  105 
ings,  a  catch  connected  with  the  plate  and 
adapted  to  engage  the  casing  for  removably 
securing  the  parts  together,  said  plate  being 
adapted  to  be  secured  to  a  support  to  con- 
stitute an  anchor  for  the  casing,  a  lamp  110 
socket  connected  with  one  of  the  walls  of 
the    casing    and    opening    therethrough,    a 
lamp  in  the  socket,  a  battery  within  the  cas- 
ing and  in  circuit  with  the  lamp,  and  means 
for  controlling  the  circuit  from  the  exterior  115 
of  the  casing. 

6.  A  self-contained  light  of  the  character 
described,  embodying  a  box-like  casing,  hav- 
ing one  or  more  apertures  adjacent  the  free 
edge  of  one  of  the  casing  walls,  a  closure  120 
plate  for  the  casing,  one  or  more  ears 
formed  on  the  plate  and  adapted  to  detach- 
ably engage  the  casing  through  said  open- 
ings, a  catch  connected  with  the  plate  and 
adapted  to  engage  the  casing  for  removably  125 
securing  the  parts  together,  said  plate  being 
adapted  to  be  secured  to  a  support  to  con- 
stitute an  anchor  for  the  casing,  a  lamp 
socket  connected  with  one  of  the  walls  of 
the    casing    and    opening   therethrough,    a  130 
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lamp  in  the  socket,  a  battery  within  the  cas- 
ing and  in  circuit  with  the  lamp,  there  being 
a  slot  in  one  wall  of  the  casing,  and  a  switch 
element  extending  through  the  slot  and  op- 
erable from  the  outside  of  the  casing  for 
controlling  the  circuit. 

In  testimony  whereof  I  have  signed  my 


name  to  this  specification,  in  the  presence  of 
two  subscribing  witnesses,  on  this  6th  day 
of  September,  A.  D.  1916. 

OSCAR  L.  SCALBOM. 
Witnesses : 

Irma  M.  Baring, 
J.  H.  JocHUM,  Jr. 
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To  all  ivhom  it  may  concern: 

Be  it  kno^Yn  that  I,  Albert  A.  Husebt, 
a  citizen  of  the  United  States,  residing  at 
Chicago,  in  the  county  of  Cook  and  State 
5  of  Illinois,  have  invented  certain  new  and 
useful  Improvements  in  Motor-Controlling 
Meclianisms  for  Talldng-Machines,  of  which 
the  following  is  a  specification. 

This  invention  relates  to  the  art  of  phono- 

10  graphs  or  talking  machines,  and  the  gen- 
eral purpose  or  object  thereof  is  to  provide 
improvements  in  the  motor  controlling 
mechanism  of  the  machine.  More  specific  ob- 
jects of  the  invention,  as  will  clearly  appear 

15  in  the  following  detailed  description,  are, 
to  provide  an  improved  automatic  stop  for 
arresting  the  rotation  of  the  turn-table 
when  the  needle  has  reached  the  end  of  the 
record ;    and  to  provide   improved   manual 

20  starting  and  stopping  devices  for  the  motor 
and  turn-table.  Other  minor  objects  and 
advantages  secured  by  the  invention  will  be 
readil.v  understood  and  appreciated  from  a 
consideration  of  the  following  detailed  cle- 

25  scription  of  the  practical  and  approved 
mechanical  embodiment  thereof  shown  in 
the  accompanying  drawings,  in  which — 

Figure   1    is   a    side   elevation,   with   the 
box  or  case  and  certain  of  the  supporting 

30  parts  appearing  in  vertical  section.  Fig. 
2  is  a  bottom  plan  view,  in  section,  through 
the  sound  tube,  and  with  the  horn  omitted 
for  the  sake  of  clearness.  Fig.  3  is  an  en- 
larged side  elevation,  partly  in  section,  of 

35  a  portion  of  the  mechanism  shown  in  Fig. 
1,  as  seen  (in  side  wise  inverted  position)  on 
the  line  3 — 3  of  Fig.  2.  Fig.  4  is  a  side 
elevation,  partly  in  section,  on  an  enlarged 
scale,  of  the  speed-adjusting  mechanism,  as 

40  seen  (in  endwise  inverted  position)  on  the 
line  4- — i  of  Fig.  2.  Fig.  5  is  a  detail  view 
in  vertical  section  on  the  line  5 — 5  of  Fig. 
4.  Fig.  G  is  a  view,  partly  in  side  eleva- 
tion and  partly  in  section,  as  seen   (inside- 

45  wise  inverted  position)  on  the  line  6 — 6  of 
Fig.  2.  Fig.  7  is  a  detail  view  taken  on 
the  line  7 — 7  of  Fig.  6.  Fig.  8  is  a  frag- 
mentary detail  view  of  the  latch  mechanism, 
looking  in  the  direction  of  the  arrow  8  of 

50  Fig.  6.  Fig.  9  is  a  fragmentarj^  rear  eleva- 
tional  view  on  an  enlarged  scale,  mainly 
showing  the  sound  tube  and  its  supporting 
and  balancing  means.  Fig.  10  is  a  detail 
view  in  vei'tical  section  of  the  damper  oper- 

55  atinc;  mechanism  taken  on  the  line  10 — 10  of 


Fig.  1.  Fig.  11  is  a  detail  view  in  horizontal 
section  of  the  damper  and  the  means  for  at- 
taching the  horn  to  the  sound  tube,  as  seen 
on  the  line  11 — 11  of  Fig.  1.  Fig.  12  is  a 
top  plan  view.  Fig.  13  is  a  detail  sectional  60 
vieAV  ilhistrating  a  sAviveled  connection  of 
the  hoi^n  and  sound  tube. 

In  the  drawings  1  designates  as  an  en- 
tirety the  box  or  case  in  which  the  principal 
parts  of  the  mechanism  are  housed,  2  desig-   65 
nates  the  front  door  thereof,  and  3  desig- 
nates the  hinged  lid  or  cover.    The  top  wall 
l""  of  the  case  is  formed  with  a  large  sub- 
stantially central  opening  -1,  over  which  is 
secured    a   plate   5,   on   the   under   side   of  70 
which   most   of   the    mechanical    parts   are 
supported.     In  a  suitable  bracket  structure 
6  depending  from  the  plate  5  is  mounted  a 
spring  motor  designated  as  an  entirety  by 
7,  this  motor  being  of  a  well  known  con-   75 
struction  and  serving  to  drive,  through  a 
worm  wheel  8  and  worm  9,  a  vertical  shaft 
10  on  the  upper  end  of  which  is  mounted 
the  usual  turn-table  11  that  forms  a  support 
for  the  record  disk  12.    Also  geared  to  and  80 
driven  from  the  worm  disk  8  of  the  motor 
is     the    usual     centrifugal     speed-governor  • 
designated   as  an   entirety   by   13,   and   re- 
ferred to  more  particularly  hereinafter. 

In  the  rear  portion  of  the  box  1  are  a  pair  85 
of  standards  1-1  and  15  (Figs.  1  and  9) 
rigidly  connected  at  their  upper  ends  by  an 
annulus  16,  and  in  the  supporting  frame 
structure  thus  formed  are  a  pair  of  remov- 
able studs  17  that  form  supports  from  trun-  90 
ion  bearings  18  that  are  secured  to  the  up- 
right section  19  of  the  sound  tube.  Into  the 
upper  end  of  the  section  19  of  the  sound  tube 
is  removably  secured  by  a  milled  nut  20  the 
upper  section  or  arm  21  of  the  sound  tube  that  95 
oA'erhangs  the  turn-table  11  and  is  provided 
on  its  free  end  with  a  swiveled  curved  ex- 
tension 22  (Fig.  12)  carrying  the  sound  box 
23,  to  which  latter  is  connected  in  the  usual 
manner  the  stylus  or  needle  24.  The  top  100 
wall  1"  of  the  box  is  formed  w^ith  a  suitable 
opening  25  for  the  passage  of  the  sound 
tube  therethrough  and  accommodating  the 
oscillating'  movements  of  the  latter.  The 
vertical  section  19  of  the- sound  tube  has  at  105 
its  lower  end  a  substantially  semi-circular 
extension  26  terminating  in  a  horizontally 
directed  end  portion  27,  to  which  latter  is 
secured  the  horn  28,  said  horn,  as  herein 
ehown,   being  provided   at  its   narrow   end  110 
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with  a  pair  of  hooks  29  (Fig.  11)  that  en- 
gage tapered  flange  sections  30  on  the  end 
of  the  sound  tube.  By  reason  of  the  de- 
scribed method  of  mounting  the  sound  tube 
5  and  horn,  it  will  be  observed  that  the  arm 
21  carrying  the  sound  box  swings  through 
the  arm  oi  a  circle  whose  center  coincides 
with"  the  axis  of  the  pivot  studs  17,  the 
swiveled  connection  of  the  sections  21  and 

3^0  22  of  the  arm  maintaining  the  continuous 
engagement  of  the  needle  with  the  flat 
record  disk.  The  axis  of  the  horn  28  co- 
incides with  the  axis  of  the  pivot  studs  17, 
so  that  the  horn  does  not  swing  bodily,  but, 

15  where  rigidly  connected  to  the  sound  tube, 
merely  oscillates  slightly  about  its  own  axis. 
In  Fig.  13  I  have  illustrated  a  slight  modi- 
fication wherein  the  narrow  end  of  the  horn 
28'  is  rigidly  secured  to  a  bracket  31  car- 

20  I'ied  on  an  upright  32,  and  within  the  end 
27'  of  the  sound  tube  is  secured  a  thin  sleeve 
or  ferrule  33  that  telescopes  within  a  boss 
31  of  the  bracket  31  and  registers  with  the 
inner  or  narrow  end  of  the  horn. 

25  Eef erring  next  to  the  starting  and  stop- 
ping mechanisms,  the  motor  is  normally 
held  idle  when  the  instrument  is  not  in  use 
by  a  brake-shoe  35  (Fig.  3)  mounted  on  the 
end  of   a  slidable  rod  36   and  engaging  a 

30  brake-disk  37  that  is  fast  on  the  governor 
shaft. 38.  The  brake-shoe  is  normally  urged 
into  engagement  Avith  the  brake-disk  by  a 
spring  39  confined  within  a  hollow  boss  40 
on  the  supporting  frame  member  6  abutting 

35  at  one  end  against  the  outer  end  of  said  boss 
and  at  its  other  end  against  a  collar  41  on 
the  rod  36. 

Referring  now  to  Figs.  3,  6,  7  and  8, — 
secured  to   a  block  42   carried  by  the  top 

40  wall  1*  of  the  box  is  a  plate  43  having  a 
pair  of  parallel  depending  arms  44  in  and 
between  which  are  mounted  parallel  shafts 
45  and  46,  the  shaft  45  being  fixedly  mounted, 
and  the  shaft  46  being  rotatable.     Slidably 

45  engaging  the  shafts  45  and  46  is  a  slide- 
block  comprising  a  sleeve  47  (Fig.  7)  on  the 
shaft  45,  a  pair  of  shorter  sleeves  48  and  49 
on  the  shaft  46,  and  a  connecting  Aveb  50 
(Fig.  6).    Integral  Avith  and  extending  rear- 

50  wardly  of  the  slide-block  is  an  arm  51  carry- 
ing on  its  outer  end  a  doAVUAvardly  and  in- 
wardly curved  extension  52  terminating  in 
a  stop  53.  Splined  on  the  shaft  46  and  con- 
fined endwise  betAveen  the  short  sleeves  48 

55  and  49  of  the  slide-block  is  the  hub  54  of  a 
latch-bar  55,  the  free  end  of  which,  in  its 
loAvered  position,  rests  against  the  stop  53, 
as  shown  in  Figs.  6  and  7.  Sleeved  on  the 
hub  54  of  the  bar  55  is  a  short  depending 

60  arm  56  having  a  'forked  loAver  end  which 
straddles  a  rod  57  that  is  suspended  by  links 
58  from  the  shaft  46.  Collars  59  secured  by 
set  screAvs  60  on  the  shaft  46  confine  the 
links  58  in  fixed  position  on  the  shaft.    The 

65  arm  56  carries  a  lateral  pin  61  that  engages 


75 


80 


the  lower  edge  of  the  bar  55  and  serves  to 
sAving  the  latter  bar  upwardly  into  engage- 
ment Avith  a  catch  62  (Fig.  8)  that  is  pivoted 
at  63  on  the  free  end  of  the  arm  51  and  is 
normally  urged  into  holding  engagement  ^q 
with  the  free  end  of  bar  55  by  a  spring  64. 

Referring  to  Fig.  3, — to  the  outer  end  of 
the  rod  36,  Avhich  carries  the  brake-shoe  35, 
is  secured  a  link  65  connected  to  the  upper 
end  of  a  lever  66  that  is  pivoted  at  67  to  a 
bracket  68  on  the  arm  44,  and  the  loAver  end 
of  lever  66  is  connected  by  a  link  69  to  an 
eccentric  pin  70  on  one  end  of  the  rotary 
shaft  46.  It  will  thus  be  seen  that  the  force 
of  the  spring  39  maintains  the  brake-shoe 
35  in  engagement  Avith  the  brake-disk  37  and 
also,  through  the  connections  last  described 
to  shaft  46,  tends  to  turn  said  shaft  in  a 
direction  to  swing  the  bar  55  to  its  lower- 
most position,  shoAvn  in  Figs.  3  and  6,  Avhere  35 
it  is  arrested  by  the  stop  53.  The  brake- 
shoe  35  is  withdraAvn  from  the  brake-disk  37 
in  starting  the  instrument  by  mechanism 
comprising  the  folloAving  parts.  Referring 
to  Fig.  3,  71  is  a  depressible  pin  slidably 
mounted  in  a  sleeve  72  that  is  secured  in 
a  forward  extension  of  the  plate  5  and  also 
passes  through  the  central  opening  of  the 
top  plate  1^  of  the  box,  and  the  lower  end 
of  pin  71  is  secured  to  the  horizontal  arm 
73  of  a  bell  crank  lever  pivoted  at  74  to  a 
bracket  75  on  the  plate  5,  and  the  depend- 
ing arm  76  of  said  bell  crank  lever  is  con- 
nected by  a  long  link  77  to  one  of  the  arms 
58  that  carries  the  rod  57.  It  will  thus  be 
seen  that  Avhen  the  pin  71  is  depressed,  the 
shaft  46  will  be  rocked  by  reason  of  the  rod 
57  swinging  the  arm  56  u^Dwardly  and  the 
pin  61  swinging  upAvardly  the  latch-bar  55 
Avhich  has  a  splined  cormection  to  shaft  46. 
This  compresses  spring  39  and  withdraws 
the  brake-shoe  35,  and  at  the  same  time  the 
free  end  of  latch-bar  55  is  caught  and  held 
by  catch  hook  62  so  that  the  motor  contin- 
ues to  work  uninterruptedly  until  the  catch  no 
is  tripped,  either  manually  or  automatically, 
as  hereinafter  described,  permitting  the 
spring  39  to  expand  and  apply  the  brake 
and  at  the  same  time  return  the  brake-re- 
leasing parts  above  described  to  normal  or  115 
idle  position. 

The  latch  mechanism  for  holding  the 
latch-bar  56  is  located  across  the  path  of 
movement  of  the  vertical  swinging  section 
19  of  the  sound  tube,  and  in  order  that  the  120 
latch-bar  may  be  automatically  released 
when  the  needle  has  reached  the  inner  end 
of  the  record,  I  proAdde  means  for  prelimi- 
narily moving  the  slide-blocji  lengthwise  of 
the  shafts  45  and  46  to  a  position  Avherein  125 
the  sound  tube  19  Avill  strike  the  latch  Avhen 
it  has  swung  to  the  limit  of  its  move- 
ment in  playing  any  giA^en  record.  This 
slide-block-setting  mechanism,  as  best  shown 
in  Figs.  2  and  6,  comprises  a  sleeA'^e  78  mount-  i.<<o 


90 


95 


100 


105 


1,224,301 


8 


ed  in  the  plate  5  and  extending  through 
the  top  Avail  I''  and  having  on  its  outer  end 
a  milled  nut  79  by  which  it  may  be  turned, 
and  on  its  lower  end  an  arm  80,  a  link  81, 
5  and  a  bell  crank  lever  82  pivoted  to  a  de- 
pending hitud  83  on  the  plate  5,  the  free  end 
of  the  rearwardly  extending  arm  of  bell 
crank  82  being  forked  and  embracing  a 
transverse  rib  84  on  the  slide-block,  a  stop- 

10  pin  85  (Fig.  7)  serving  to  limit  the  extent 
of  idle  or  back-swuiging  movement  of  the 
forked  arm  of  the  bell  crank.  To  effect  the 
automatic  stopping  of  the  motor  at  the  com- 
pletion of  the  record  through  the  mecha- 

15  nism  last  described,  when  the  record  disk  is 
placed  on  the  turn-table  the  operator  first 
swings  the  arm  21  inwardly,  bringing  the 
needle  24  into  the  last  or  inmost  coil  of  the 
record   gvoore.     He   then   manipulates   the 

20  nut  79,  thereby  shifting  the  slide-block  along 
the  shafts  45,  4C  until  the  upper  end  of  the 
catch  G2  strikes  the  sound  tube  19.  He  then 
starts  the  instrument  in  operation  by  de- 
pressing the  starting  pin  71  which,  as  al- 

2Ci  ready  stated,  engages  the  bar  55  with  the 
catch  02.  As  .soon  as  the  record  is  played, 
the  sound  tube  19  strikes  the  previously  set 
catch  and  releases  the  latch-bar  55,  thereby 
permitting  the  spring  39  to  act  and  stop  the 

30   motor  through  the  brake  35. 

Means  are  provided  for  manually  arrest- 
ing the  motor  at  any  desired  time^  through 
a  manual  release  of  the  lalch-bar  55  by 
swinging  the  catch  62  to  open  position ;  this 

3-^  means  comj^rises  the  following  parts.  Re- 
ferring to  Figs.  2,_  6,  7,  8  and^  12,-86  des- 
ignates a  pin  that  is  slidably  mounted  with- 
in the  sleeve  78  and  is  normally  urged  up- 
wardly by  a  spring  87  within  said  sleeve. 

40  The  lower  end  of  the  pin  86  is  connected  to 
one  arm  of  a  bell  crank  lever  88,  the  other 
arm  of  which  is  connected  by  link  89  to  a 
second  bell  crank  lever  90  pivoted  on  a  stud 
91  depending  from  the  plate  5,  and  the  other 

45  ann  of  bell  crank  lever  90  is  connected  by 
a  link  92  (Fig.  7)  to  one  arm  of  a  vertical 
bell  crank  93  pivoted  at. 94  on  one  of  the 
arms  44.  The  depending  arm  of  bell  crank 
93  is  connected  to  one  end  of  a  bar  95  the 

-50  other  end  of  Avhich  bar  is  suspended  from 
the  other  arm  44  by  a  link  96  that  is  paral- 
lel with  the  lower  ai-m  of  bell  crank  93,  so 
that  as  the  latter  is  swung,  the  bar  95  has 
a  parallel  ruler  movement.     The  bar  95  has 

55  a  longitudinal  slot  97  engaged  by  a  pin  98 
on  the  outer  end  of  a  crank  arm  99  fast  on 
a  shaft  100  that  is  journaled  in  the  slide- 
block  and  its  arm  51.  Qn  the  outer  end  of 
shaft  100  is  a  crank  101  that  lies  across  the 

"^  upper  portion  of  catch  62.  When,  therefore, 
pin  86  is  depressed,  catch  62  is  swung  to 
release  position,  permitting  latch-bar  55  to 
drop  and  the  motor  to  be  arrested  by  the 
brake.     The  pin  and  slot  connection  98,  97 

^5   of  the  crank  arm  99  Avith  the  bar  95  permits 


the  slide-block  to  be  manipulated  as  de- 
scribed Avithout  any  interference  Avith  the 
manual  stopping  mechanism. 

Referring   next   to   the   speed-regulating 
mechanism  for  securing  desired  tempo  ef-  y-Q 
fects,  this  is  best  illustrated  in  Figs.  2,  4 
and  5,  Avherein  102  designates  a  brake-disk 
that  is  connected  to  and  movable  bodily  with 
the  expanding  arms  of  the  ball  governor, 
and  103  designates  a  brake- shoe  carried  by  75 
the  loAver  end  of  an  arm  104  that  is  kcA^ed 
on  a  short  shaft  105  journaled  in  a  portion 
of  the  frame  structure  0.    Keyed  on  one  end 
of  shaft  105  is  an  arm  106  to  which  is  con- 
nected a  link  107,  the  other  end  of  Avhich  is  go 
connected  to  the  vertical  arm  of  a  bell  crank 
leA'er  108  pivoted  at  109  in  a  bracket  110  de- 
pending from  the  plate  5.    Journaled  in  the 
plate  5,  and  extending  through  the  top  Avail 
I'',  is  a  vertical  rod  111  carrying  on  its  upper  85 
end  a  thumb-nut   112  preferably   provided 
Avith  a  pointer  113  cooperating  Avith  a  dial- 
plate  114.    The  lower  portion  of  rod  112  is 
threaded  and  engages  a  nut  115  that  is  sAviv- 
eled  in  the  horizontal  arm  of  bell  crank  lever  go 
108.     By   turning  the  thumb-nut   112,  the 
brake-shoe  103  is  adjusted  to  a  position  to 
give  the  maximum  desired  speed.    An}'  slack 
or  lost  motion  in  the  connections  betAveen  the 
thumb-nut  112  and  the  brake-shoe  arm  ]04   95 
is  taken  up  by  a  spring  116,  as  shoAvn  in  Fig. 
5.    Fine  adjustments  to  compensate  for  Avear 
on  the  brake-shoe  103  are  effected  by  a  pair 
of  screws  117  threaded  through  a  plate  118 
secured  in  one  end  of  the  shaft  105  and  bear-  100 
ing  against  an  abutment  flange  119  on  the 
side  of  the  arm  106.     By  loosening  the  fas- 
tening device  of  the  arm  106  on  the  shaft  105 
and  turning  the  screAvs  117  in  reverse  direc- 
tionsj  the  necessary  alteration  in  the  angular  103 
relation  of  the  arms  106  and  104  can  be  read- 
ily effected,  and  the  arm  106  then  re-fastened 
to  the  shaft  105. 

Describing  now  the  tone-damper  or  muf- 
fler, and  referring  particularly  to  Figs.  1,  3,  110 
10  and  11,  120  designates  a  damper  disk  that 
is  mounted  on  a  pivot  121  in  the  throat  of 
the  horn,  the  opposite  semi-circular  edge 
portions  of  the  disk  being  adapted  to  close 
against  a  pair  of  semi-ring  members  122  of  115 
felt  or  any  other  suitable  material.  The 
damper-actuating  mechanism  comprises  the 
sleeA'e  72  Avhich  surrounds  the  starting  pin 
71,  an  arm  123  on  the  lower  end  of  said 
sleeA'e,  a  long  link  124,  and  a  vertically  pivot-  120 
ed  lever  125  that  is  suspended  from  a  pivot 
pin  126  in  the  top  Avail  1'',  is  connected  at  127 
to  the  link  124,  and  has  a  slotted  hcrizontal 
extension  128  at  its  loAver  end  (Fig.  10), 
through  the  slot  of  which  extends  a  crank  125 
129  on  the  spindle  or  pivot  121  of  the  dam- 
per. By  turning  the  milled  upper  end  72' 
of  the  sleeA^e  72  more  or  less,  the  damper 
may  be  closed  or  opened  to  any  desired  ex- 
tent to  modifj'  the  volume  and  intensity  of  13  J 
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the  sound  waves  transmitted  through  the 
sound  tube  and  horn.  A  damper  such  as 
that  described  located  in  the  throat  of  the 
horn  is  much  simpler  and  more  effective  as 
5  a  sound-modifying  medium  than  the  usual 
shutters  that  are  located  in  a  wall  of  the 
box  or  casing  in  front  of  the  horn,  as  is  the 
common  practice. 

To  the  vertical  portion  19  of  the  sound 

20  tube  is  secured  a  curved  plate  130  (Fig.  9) 
that  underlies  and  partially  closes  the  oblong- 
slot  25  through  which  the  sound  tube  oscil- 
lates. This  feature  may,  of  course,  be  em- 
ployed or  omitted  as  desired.    On  the  verti- 

15  cal  section  19  of  the  sound  tube  is  secured  a 
ring  or  collar  131  to  which  is  attached  a  leaf 
spring  132,  the  upper  end  of  which  is  con- 
fined between  a  pair  of  stationary  blocks  133. 
This  spring  132,  cooperating  with  the  curved 

20  lower  portion  26  of  the  sotmd  tube,  below 
its  pivot,  counterbalances  the  gravity  effect 
of  that  portion  of  the  sound  tube  above  the 
trunnion,  thus  holding  the  sound  tube  sub- 
stantially balanced  in  all  positions. 

25  From  the  foregoing  description  of  an  in- 
strument embodying  the  various  improved 
features  which  comprise  the  present  inven- 
tion, it  is  believed  that  the  manner  in  which 
the  several  stated  objects  of  the  invention 

30  are  accomplished  will  be  easily  comprehend- 
ed by  those  familiar  with  this  art.  The  de- 
tails of  the  several  mechanisms  ilhistrated 
and  described,  may,  of  course,  be  modified 
as  circumstances  may  require  or  the  judg- 

35  ment  of  the  builder  dictate,  without  involv- 
ing any  substantial  changes  or  sacrificing 
any  of  the  benefits  and  advantages  secured. 
Hence,  I  reserve  to  myself  an^^  and  all  such 
detail   changes   and   modifications   as  may 

40  fairly  fall  within  the  spirit  and  purview  of 
the  invention  as  defined  in  the  appended 
claims. 
I  claim— 

1.  In  a  motor-controlling  mechanism  for 
45  talking    machines,    the    combination    of    a 

motor,  a  brake  for  said  motor,  a  spring  nor- 
mally tending  to  apply  said  brake,  a  latch 
mechanism  for  holding  said  brake  retracted 
disposed  across  the  path  of  a  movable  ele- 

50  ment  of  the  machine  and  adapted  to  be  auto- 
matically unlatched  by  said  movable  ele- 
ment, a  depressible  pin,  and  lever  and  link 
connections  from  said  pin  to  said  latch 
mechanism  whereby  the  latter  may  be  un- 

55  latched  to  permit  the  application  of  the 
brake  at  any  desired  time. 

2.  In  a  motor-controlling  mechanism  for 
talking  machines,  the  combination  of  a 
motor,  a  brake  for  said  motor,  a  spring  nor- 

60  mally  tending  to  apply  said  brake,  a  latch 
mechanism  for  holding  said  brake  retracted 
disposed  across  the  path  of  a  movable  ele- 
ment of  the  machine  and  adapted  to  be  au- 
tomatically unlatched  by  said  movable  ele- 

65  ment,  a  depressible  pin,  lever  and  link  con- 


nections from  said  pin  to  said  latch  mech- 
anism whereby  the  latter  may  be  unlatched 
to  permit  the  application  of  the  brake  at  any 
desired  time,  a  second  depressible  pin,  and 
lever  and  link  connections  from  said  second  70 
pin  to  said  latch  mechanism  whereby  the 
latter  may  be  latched  to  effect  the  retraction 
of  the  brake. 

3.  In  a  motor  controlling  mechanism  for 
talking  machines,  the  combination  of  a  75 
motor,  a  brake  for  said  motor,  a  spring  nor- 
mally tending  to  apply  said  brake,  a  pivoted 
catch  hook,  a  pivoted  latch  bar  connected  to 
said  brake,  manually  operable  means  for 
swinging  said  latch  bar  into  engagement  so 
with  said  catch  hook  to  hold  said  brake  re- 
tracted, and  manually  operable  means  for 
swinging  said  catch  hook  to  release  said 
latch  bar. 

4.  In  a  motor  controlling  mechanism  for  85 
talking    machines,    the    combination    of    a 
motor,  a  brake  for  said  motor,  a  spring  nor- 
mally tending  to  apply  said  brake,  a  slide- 
way,  a  slide  block  on  said  slideway  carrying 

a  pivoted  catch  hook  located  in  the  path  of  90 
movement  of  a  movable  element  of  the  ma- 
chine, and  a  pivoted  latch  bar  slidable  later- 
ally with  said  slide  block  and  serving,  when 
engaged  with  said  catch  hook  to  hold  said 
brake  retracted.  95 

5.  In  a  motor  controlling  mechanism  for 
talking  machines,  the  combination  of  a 
motor,  a  brake  for  said  motor,  a  spring  nor- 
mally tending  to  apply  said  brake,  a  slide- 
way,  a  slide  block  on  said  slideway  carrying  lOO 
a  pivoted  catch  hook  located  in  the  path  of 
movement  of  a  movable  element  of  the  ma- 
chine, a  pivoted  latch  bar  slidable  laterally 
with  said  slide  block  and  serving  when  en- 
gaged with  said  catch  hook  to  hold  said  105 
brake  retracted,  manually  operable  means 
for  engaging  said  latch  bar  with  said  catch 
hook,  and  manually  operable  means  for 
shifting  said  slide  block  to  set  said  catch 
hook  at  any  predetermined  position  in  said  110 
path  of  movement. 

6.  In  a  motor  controlling  mechanism  for 
talking    machines,    the    combination    of    a 
motor,  a  brake  for  said  motor,  a  spring  nor- 
mally tending  to  apply  said  brake,  a  slide-  115 
way,  a  slide  block  on  said  slideway  carrying 

a  pivoted  catch  hook  located  in  the  path  of 
movement  of  a  movable  element  of  the  ma- 
chine, a  pivoted  latch  bar  slidable  laterally 
with  said  slide  block  and  serving  when  en-  120 
gaged  with  said  catch  hook  to  hold  said 
brake  retracted,  manually  operable  means 
for  shifting  said  slide  block  to  set  said  catch 
hook  at  any  predetermined  position  in  said 
path  of  movement,  manually  operable  means  125 
for  engaging  said  latch  bar  with  said  catch 
hook,  and  manually  operable  means  for  dis- 
engaging said  latch  bar  from  said  catch 
hook. 

7.  In  a  motor-controlling  mechanism  for  130 
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talking  machines,  the  combination  of  a 
motor,  a  brake  for  said  motor,  a  spring  nor- 
mally tending  to  apply  said  brake,  a  slide- 
way,  a  slide-block  on  said  slideway,  an  arm 
carried  by  said  slide-block  extending  at  right 
angles  to  said  slideway,  a  pivoted  catch-hook 
on  the  free  end  of  said  arm  located  in  the 
path  of  a  movable  element  of  the  machine, 


a  pivoted  latch-bar  connected  to  said  brake 
and  extending  in  the  direction  of  said  arm, 
said  latch-bar  at  its  free  end  adapted  to  en- 
gage said  catch-hook  and  hold  said  brake 
retracted,  and  manually  operable  means  for 
shifting  said  slide-block  lengthwise  of  said 
slideway. 

ALBERT  A.  HUSEBY. 


10 


15 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents, 

Washington,  D.  C." 


DISK  RECORD  CABINET. 

#1,224,352 I.  A»Apostolopoulos, 

Pat anted -May  1st,  1917. 
Filed -Feb.  11th,  1916. 


N.  A.  APOSTOLOPOULOS. 

DISK  RECORD  CABINET. 

APPLICATION    FILED   FEB.  H,  1916. 


1,824,352. 


Patented  May  1, 1917. 

2  SHEETS-SHEET  I. 


:    W 


N.  A.  APOSTOLOPOULOS. 

DISK  RECORD  CABINET. 

APPLICATION    FILED    FEB.  1  I.   1916. 


1,S24,353. 

.^•^-,.^g„^,. 


Patented  May  1, 1917. 

2  SHEETS-SHEET  2. 


UNITED  STATES  PATENT  OFFICE. 


NICKLAS   A.    APOSTOLOPOULOS,    OF  PROVIDENCE,   RHODE   ISLAND. 
DISK-RECORD  CABINET, 


1,234,353. 


Specification  of  Letters  Patent.  Patented  May  1,  1917. 

Application  filed  February  11, 1916.     Serial  No.  77,586. 


To  all  whom  it  may  concern: 

Be  it  laiown  that  I,  Nickias  A.  Aposto- 
Loponxos,  a  subject  of  the  King  of  Greece, 
residing  at  Providence,  in  the  county  of 
6  Providence  and  State  of  Ehode  Island,  have 
invented  certain  new  and  useful  Improve- 
ments in  Disk-Eecord  Cabinets,  of  which 
the  following  is  a  specification. 

My  invention  relates  to  cabinets  adapted 
10  for  the  accommodation  of  phonograph  disk 
records. 

It  has  heretofore  been  attempted  to  dis- 
charge the  disks  from  their  compartments 
in  the  cabinet  by  operating  an  individual 
15  lever  device  for  each  compartment;  or  to 
operatively  connect  a  plurality  of  lever  de- 
vices with  a  single  actuating  member,  in 
which  case  complicated  mechanisms  opera- 
ble independently  of  the  actuator  were  re- 
20  quired. 

An  essential  object  of  my  invention  is  to 

select  and  dislodge  any  single  disk  of  a 

series  by  a  single  device  operable  both  as 

an  actuating  member  and  as  an  indicator 

25  without  auxiliary  mechanism. 

Another  object  is  to  expel  as  well  as  dis- 
lodge a  disk  from  the  cabinet. 

A  further  object  is  to  visually  facilitate 
the  selection  of  any  particular  disk,  and  to 
30  discharge  the  same  in  a  minimum  of  time. 
It  is  further  sought  to  attain  the  enumer- 
ated objects  by  a  structure  substantial  in 
character  and   convenient   and   reliable   to 
operate. 
35      To  the  above  ends  essentially  my  inven- 
tion consists  in  such  parts  and  combinations 
of  parts  as  fall  within  the  scope  of  the  ap- 
pended claims. 

In    the    accompanying    drawings    which 
40  form  a  part  of  this  specification. 

Figure  1  is  a  front  elevation  of  a  cabinet 
embodying  my  invention. 

Figs.  2  and  3,  sections  on  lines  2 — 2  and 
3 — 3  respectively  of  Fig.  5, 
45      Fig.  4,  a  horizontal  section  on  line  4 — 4 
of  Fig.  1, 

Fig.  5,  a  vertical  section  partially  broken 
away  on  line  5 — 5  of  Fig.  1,  and 
Fig.  6,  like  section  on  line  6 — 6  of  Fig.  5. 
50      Like   reference   characters   indicate   like 
parts  throughout  the  views. 

The   casing  may   be   of   any   form  best 
adapted  to  house  and  support  the  opera- 
tive mechanism   and   disks.     In  the  form 
55  thereof  herein  shown  the  casing  7  comprises 
a  front  wall  8  with  an  opening  10  in  its 


lower  half;  side  walls  11,  top  wall  12,  a 
back  wall  13  and  inclined  base  15,  and  an  in- 
clined housing  piece  16  extending  rear- 
wardly  and  downwardly  from  the  top  of  go 
the  opening  10.  Near  the  rear  wall  are  verti- 
cally disposed  cleats  18  to  which  is  fixed  a 
plate  or  wall  19,  and  a  stop  bar  20  below 
the  latter.  In  the  opening  10  are  fixed 
spaced  strips  21  forming  compartments  22.  ©5 
Between  the  strips  the  members  15  and  16 
are  provided  with  guide  grooves  24  and  25 
respectively  to  accommodate  record  disks  26. 

Slidably  and   rotatably  mounted  in  the 
casing  is  a  push  rod  28.    This  passes  through  70 
oi^enings  29  and  30  in  the  walls  8  and  19 
respectively.     Near  its  rear  end  the  rod  is 
of  reduced  diameter  forming  a  shoulder  32. 
Eotatable  on  the  rod  is  a  divided  sleeve  34 
comprising  two  sections  35  and  36  formed  75 
by  a  longitudinal  slit  37,  and  oppositely  di- 
rected end  slits  38  into  two  longitudinally 
disposed  overlapping  projections  39  and  40 
upon  their  adjacent  ends  whereby  the  sec- 
tions are  interlocked  and  movable  together  80 
when  one  section  is  rotated,  but  have  move- 
ment relatively  to  each  other  longitudinally. 
The  internal  diameter  of  the  rear  end  of 
section  36  is  reduced  forming  a  shoulder  42 
adapted  to  abut  against  the  shoulder  32  of  85 
the  rod.    Upon  the  rear  extremity  of  the  rod 
is  a  stop  nut  44  engageable  with  the  plate 
19.     Guide  rings  45  and  46  fast  on  fingers 
39  and  40  respectively  loosely  surround  the 
adjacent  fingers  or  projections.     Fixed  to  90 
the  section  35,  adjacent  the  front  wall,  is  a 
ring  48.    Screws  49  and  50  in  rings  46  and 
48  are  connected  by  a  retractile  spring  51. 
Section  35  which  extends  through  the  open- 
ing 29  in  the  front  wall  has  upon  its  end  a  95 
pointer  53  carrying  a  knob  or  handle  54. 
This  section  passes  also  through  a  central 
opening  55  of  a  curved  index  plate  56  fixed 
to  the  face  of  the  front  wall  and  provided 
with  a  curved  numeral  index  57  correspond-  100 
ing  consecutively  with  a  numeral  index  58 
on  a  plate  60  fixed  to  the  front  wall  above 
the  compartments  22  and  severally  numeri- 
cally identifying  each  of  the  latter.     Fast 
to  the  rear  end  of  the  sleeve  section  and  at  105 
right  angles  thereto  is  an  arm  62  of  any 
preferred  shape  or  size,  but  in  the  present 
instance  is  so  thin  as  to  constitute  a  blade. 

Through  the  push  arm  62  is  actuated  se- 
lectively some  single  one  of  a  series  of  disk  11!} 
delivery    members,    which    correspond    in 
number   to   the   number   of   disk   compart- 
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ments.  Each  delivery  member  is  operated 
through  a  lever  mechanism,  and  the  descrip- 
tion of  a  single  mechanism  will  serve  for  all. 
A  lever  64  is  pivoted  near  its  lower  end 
5  as  at  65  to  a  rearwardly  directed  post  66 
on  the  back  of  plate  19.  A  projection  68 
on  the  post  in  alinement  therewith  has  its 
end  connected  to  the  lower  end  of  the  lever 
64  by  a  retractile  spring  71.     Pivotally  con- 

10  nected  to  an  intermediate  portion  of  the  le- 
ver, as  at  72,  is  a  link  73  passing  through  an 
opening  7-1  in  the  plate  19,  and  connected, 
as  at  75,  to  the  upj)er  end  of  a  lever  76  piv- 
otally mounted  intermediate  its  length,  as 

15  at  77,  to  a  post  78  fixed  to  the  front  side  of 
the  plate.  A  forwardly  and  downwardly 
inclined  shoe  80  on  the  lower  end  of  the 
arm  76  projects  into  one  of  the  compart- 
ments 22  and  is  adapted  to  contact  with  the 

20  lower  portion  of  the  periphery  of  the  in- 
closed disk  26.  The  upper  end  of  lever  64 
has  pivotally  connected  thereto,  as  at  82,  a 
pin  83  provided  preferably  with  a  guide 
notch  84  in  its  end.    This  pin  extends  for- 

25  Avardly  through  an  opening  85  in  the  plate. 
It  will  be  noted  that  these  pins  are  arranged 
in  a  curved  series  to  which  the  arm  62  bears 
a  radial  relation,  so  that  when  the  firm  is 
advanced  toward  the  series  any  selected  pin 

30  may  be  in  its  path.  These  pins  are  inter- 
spaced to  correspond  with  the  graduations 
of  the  indices  upon  the  exterior  of  the  cabi- 
net. The  levers  64  are  radially  disposed 
with  relation  to  the  axial  line  of  the  push 

35  rod  and  actuator,  which  permits  ample  spac- 
ing for  the  vertical  levers  76. 

The  operation   of  the  device  is   as  fol- 
lows: 

The  operator  manually  swings  the  pointer 

40  53  to  the  numeral  in  the  index  57  which  cor- 
responds with  the  numeral  in  index  58 
which  identifies  the  disk  to  be  discharged. 
This  movement  rotates  the  entire  sleeve  34 
and  its  blade  62  until  the  latter  is  in  longi- 
'  45   tudinal  alinement  with  the  particular  pin 

83  connected  with  the  lever  series  leading 
to  the  selected  disk  compartment. 

The  push  rod  28  is  next  manually  pushed 

rearwardly,  which  by  means  of  its  shoulder 

50   32  engaging  the  shoulder  42,  as  seen  in  Fig. 

3,  carries  the  blade  62  into  the  guide  notch 

84  of  the  selected  pin  83,  forcing  the  latter 
rearwardly.  The  split  or  sectional  charac- 
ter of  the  sleeve  34  permits  this  free  ad- 

56  Vance  of  the  rod,  and  the  spring  51  returns 
both  the  rod  and  the  advanced  sleeve  section 
36  to  original  position  after  the  rod  is  re- 
leased by  the  hand.  The  rearward  move- 
ment of  the  pin  83  carries  the  lever  64  in 

60  the  same  direction,  and  its  link  73  swings 
the  arm  76  so  as  to  completely  expel,  by 
its  shoe  80,  the  disk  26  from  its  compart- 
ment. The  spring  71  returns  the  pin  and  its 
connected  parts  to  original  position  when 

65  the  rod  28  retreats. 


It  will  be  observed  that  the  member  62 
acts  not  only  as  a  selector,  but  as  an  ac- 
tuator of  the  mechanism  connected  with  any 
pin  pressed  thereby,  thus  avoiding  auxiliary 
mechanism  or  devices,  and  increasing  the  yg 
speed  and  facility  of  operation  of  the  de- 
vice. 

I  claim: — • 

1.  In  a  disk  record  cabinet,  the  combina- 
tion of  receptacles  for  records,  a  series  of  75 
vibratory  members  for  forcibly  and  posi- 
tively dislodging  the  records,  a  single  ac- 
tuator for  said  membei's,  and  means  for  se- 
lectively directing  the  actuator  to  contact 
with  a  single  member.  go 

2.  In  a  disk  record  cabinet,  the  combina- 
tion of  receptacles  for  records,  a  series  of 
^•ibratory  members  for  forcibly  and  posi- 
tively dislodging  the  records,  a  single  ac- 
tuator for  said  members,  and  manually  con-  35 
trolled  means  for  adjusting  the  actuator  to 
contact  with  a  single  member. 

3.  In  a  disk  record  cabinet,  the  combina- 
tion of  a  plurality  of  receptacles  for  records, 

a  plurality  of  vibratory  members  for  forci-  90 
bly  dislodging  the  records,  a  single  actu- 
ator for  all  said  members,  a  push  rod  sup- 
porting the  actuator,  and  manually  con- 
trolled means  on  the  rod  engaging  the  actu- 
ator for  adjusting  the  actuator  to  contact  95 
with  a  single  member. 

4.  In  a  disk  record  cabinet,  the  combina- 
tion of  a  plurality  of  receptacles  for  records, 
a  pluralitj^  of  vibratory  members  for  dis- 
lodging the  records,  a  push  rod  mounted  in  loo 
the  cabinet  movable  toward  and  away  from 
the  members,  and  an  actuator  axially  mov- 
able on  the  rod  adapted  to  contact  with  a 
single  member  when  the  rod  is  moved, 

5.  In  a  disk  record  cabinet,  the  combina-  105 
tion  of  a  plurality  of  receptacles  for  rec- 
ords, a  plurality  of  members  for  dislodging 
the  records,  a  push  rod  movable  toward  and 
from  the  members,  a  single  actuator  for  all 

of  the  records  comprising  a  section  on  the  no 
rod,  and  an  arm  disposed  at  an  angle  to  the 
rod  and  adapted  to  contact  with  a  single 
member  when  the  rod  is  advanced,  and  a 
second  section  on  the  rod  adapted  to  inter- 
lock with  the  first  section  when  the  rod  re-  115 
treats. 

6.  In  a  disk  record  cabinet,  the  combina- 
tion of  a  plurality  of  receptacles  for  records, 
a  plurality  of  members  for  dislodging  the 
records,  a  push  rod  movable  toward  and  120 
from  the  members,  a  single  actuator  for  all 

of  the  records  comprising  a  tubular  section 
on  the  rod  axially  movable  relatively  thereto 
and  an  arm  disposed  at  an  angle  to  the  rod 
and  adapted  to  contact  with  a  single  mem-  125 
ber  when  the  rod  is  advanced,  and  a  second 
section  loose  on  the  rod  adapted  to  engage 
the  first  section  when  the  rod  retreats. 

7.  In  a  disk  record  cabinet,  the  combina- 
tion of  a  plurality  of  receptacles  for  rec-  130 
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ords,  a  plurality  of  members  for  dislodging 
tlie  records,  a  push  rod  movable  toward  and 
from  the  members,  a  single  actuator  for  all 
of  the  records  comprising  a  tubular  section 
5  on  the  rod  movable  axially  with  relation 
thereto,  a  projection  on  the  section,  and  an 
arm  disposed  at  an  angle  with  relation  to 
the  rod  adapted  to  contact  with  a  single 
member  when  the  rod  is  advanced,  a  second 
10  section  on  the  rod,  and  a  projection  on  the 
second  section  adapted  to  engage  the  first 
projection  when  the  rod  retreats. 

8.  In  a  disk  record  cabinet,  the  combina- 
tion of  a  plurality  of  receptacles  for  ree- 
ls ords,  a  push  rod  movable  toward  and  from 

the  members,  a  single  actuator  for  all  of 
the  records  comprising  a  section  on  the  rod 
movable  axially  with  relation  thereto,  and 
an  arm  disposed  at  an  angle  thereto  and 

20  adapted  to  contact  with  a  single  member 
when  the  rod  is  advanced,  a  second  section 
on  the  rod  and  movable  axially  with  rela- 
tion thereto  adapted  to  interlock  with  the 
first  section  when  the  rod  retreats,  and  a 

25  spring  connecting  the  two  sections. 

9.  In  a  disk  record  cabinet,  the  combina- 
.     tion  of  a  plurality  of  receptacles  for  rec- 
ords, a  plurality  of  members  for  dislodging 
the   records,   a   push  rod  movable   toward 

30  and  from  the  members,  a  shoulder  on  the 
rod,  a  single  actuator  for  all  of  the  records 
comprising  a  tubular  section  longitudinally 
and  axially  movable  on  the  rod  and  in- 
closing the  shoulder,  and  an  arm  disposed 

Sf^  at  an  angle  with  relation  to  the  rod,  a  sec- 


ond tubular  section  rotatably  mounted  in 
the  cabinet  surrounding  the  rod,  longitudi- 
nal projections  on  the  adjacent  ends  of  the 
sections  adapted  to  interengage  when  a  sec- 
tion is  rotated,  and  yielding  means  for  49 
forcing  the  sections  toward  each  other. 

10.  In  a  disk  record  cabinet,  the  combina- 
tion of  receptacles  for  records,  a  series  of 
levers  registering  with  the  receptacles,  a 
push  rod,  an  axially  movable  arm  on  the  45 
rod,  a  series  of  pins  in  the  path  of  the  arm, 
and  a  series  of  levers  supporting  the  pins 
and  operatively  connected  with  the  first 
mentioned  levers. 

11.  In  a  disk  I'ecord  cabinet,  the  combina-  50 
tion  of  receptacles  for  records,  a  series  of 
levers   registering  with   the   receptacles,   a 
push  rod,  an  axially  movable  arm  on  the 
rod,  a  series  of  pins  in  the  path  of  the  rod, 

a  series  of  radially  disposed  levers  support-  55 
ing  the  pins,  and  connected  at  intermediate 
portions  with  the  first  mentioned  levers. 

12.  In  a  disk  record  cabinet,  the  combina- 
tion of  receptacles  for  records,  a  series  of 
levers  adjacent  the  receptacles,  shoes  on  the  60 
levers  extending  into  the  receptacles,  a  push 
rod,  an  axially  movable  arm  on  the  rod, 

a  curved  series  of  pins  concentric  with  the 
axis  of  the  arm,  radially  disposed  levers 
supporting  the  pin,  and  links  connecting  in-  65 
termediate  portions  of  the  radial  levers  with 
the  first  mentioned  levers. 

In  testimony  whereof  I  have  affixed  my 
signature. 

NICELAS  A.  APOSTOLOPOULOS. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents, 

Washingrton,  D.  0." 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Axex  Fischer,  a  sub- 
ject of  the  King  of  England,  residing  at  41 
Gratton  road,  Kensington,  London,  Eng- 
5  land,  have  invented  certain  new  and  useful 
Improvements  in  Portable  Cabinet-Gramo- 
phones; and  I  do  hereby  declare  the  folloAV- 
ing  to  be  a  full,  clear,  and  exact  description 
of  the  invention,  such  as  will  enable  others 

10  skilled  in  the  art  to  which  it  appertains  to 
make  and  use  the  same. 

This  invention  relates  to  portable  cabinet 
gramophones  and  refers  more  particularly 
to  an  improved  amplifying  device  for  use 

15  with  instruments  of  that  description,  which 
amplifying  device  is  of  the  type  which  is  so 
constructed  as  to  enable  it  to  be  collapsed 
into  a  small  compass  so  that  the  machine  is 
easily  portable  since  the  amplifier  can  be 

20  folded  into  a  small  space  when  not  in  use 
while  when  the  amplifier  is  in  the  playing 
j)osition  it  is  of  relatively  large  size  thus  giv- 
ing the  reproduction  a  full  and  clear  tone 
instead  of  the  small  muffled  and  pinched  tone 

25  usually  observed  with  small  cabinet  ma- 
chines. 

The  present  invention  refers  to  an  im- 
proved construction  of  amplifier  of  the  be- 
fore  mentioned    description   comprising   a 

30  tapering  board  provided  with  two  side  walls 
and  another  tapering  board  hinged  with  re- 
spect to  the  first  board  and  also  provided 
with  two  side  walls  adapted  when  the  ampli- 
fier is  opened  or  collapsed  to  slide  with  re- 

35  spect  to  the  first  mentioned  side  walls,  with 
or  without  a  hinged  extension  flap  at  the  end 
of  one  of  the  main  boards,  svich  flap  being 
preferably  provided  with  a  fixed  or  pivot- 
ally  attached  secondary  flap  or  flaps. 

40  In  the  general  way  of  carrying  out  my 
invention  I  provide  a  small  case  at  the  lower 
portion  of  which  is  located  the  motor,  in  the 
ordinary  way.  The  sound  box,  and  the  tone 
arm,  are  carried  by  suitable  means  in  the 

45  correct  position  and  the  sound  conduit  is 
can-ied  toward  the  back  of  the  cabinet  and 
opens  suitably  into  the  amplifying  device, 
which  forms  the  principal  feature  of  the 
present  invention.    This  device  comprises  a 

50  lower  preferably  fixed  portion  which  is 
tapered  and  where  fixed  may  be  arranged 
horizontally  or  at  any  desired  angle  this 
lower  portion  being  provided  with  two  up- 
wardly extending  side  walls.     Mounted  in 

55  hinged  relation  to  this  first  portion  is  the 


upper  portion  which  is  also  tapered  and 
which  is  provided  with  downwardly  extend- 
ing side  portions  or  walls  adapted  to  slide 
with  respect  to  the  fixed  portion  previously 
referred  to.  The  upper  portion  of  the  de-  60 
vice  may  have  pivotally,  slidably  or  other- 
wise attached  thereto  a  secondary  flap  or 
flaps  which  may  be  turned  into  any  suitable 
position  according  to  requirements. 

In  one  particular  way  of  constructing  a  65 
portable  cabiiiet  machine  according  to  my 
invention,  I  arrange  the  motor  and  working 
parts  as  previously  described  and  in  such 
a  Avaj*"  that  the  sound  conduit  is  continued 
into   an   elbow   or  the   like   containing  by  70 
preference  a  reflector  adapted  to  reflect  the 
sound  waves  into  the  amplifier.    This  ampli- 
fier consists  of  (1)  a  lower  fixed  inwardly 
tapering  or  outwardly  flaring  shelf  or  board 
located  above  the  tone  arm,  having  two  fixed  75 
vertical  walls  and  (2)  a  movable  upper  part 
or  cover  of  suitable  shape  which  is  hinged 
and  comes  above  the  vertical  walls  and  is 
provided  with  downwardly  extending  fixed 
flaps  or  walls  which  are  somewhat  triangu-  80 
lar  in  shape  and  are  parallel  with  the  ver- 
tical walls  previously  mentioned. 

The  portion  of  the  cover  carrying  the 
downwardly  extending  walls  is  cut  out  in 
tapering  form  and  hinged  at  the  back  in  such  85 
a  way  that  by  turning  it  upon  the  hinges 
the  amplifier  is  opened  more  or  less  while  re- 
taining its  rectangular  form  in  cross  section, 
the  side  walls  fitting  closely  b}^  sliding  with 
respect  to  one  another.  In  place  of  the  90 
tapering  portion  of  the  cover '  turning  up, 
the  cover  itself,  that  is  the  whole  top  of  the 
cabinet  may  turn  up,  the  hinge  and  the 
downwardly  extending  walls  being  suitably 
located  for  this  purpose.  95 

At  the  front  edges  of  the  cover  I  provide 
a  hinged  flap  which  may  form  a  portion  of 
the  front  of  the  cabinet  when  closed,  form- 
ing the  door  of. the  cabinet  or  it  may  lie 
against  the  same.  The  hinged  flap  may  be  100 
provided  with  secondary  hinged  or  sliding 
flaps  which  may  be  turned  into  position  to 
increase  or  modify  the  sound.  Suitable 
means  are  provided  for  holding  the  parts 
of  the  amplifier  and  the  flaps  in  various  105 
positions. 

And  in  order  that  my  said  invention  may 
be  better  understood  I  will  now  proceed  to 
describe  the  same  with  reference  to  the 
drawing    accompanying    this    specification  110 
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which  shows  various  methods  of  construct- 
ing the  portable  cabinet  gramophone,  ac- 
cording to  my  invention. 

Figure  1  is  a  sectional  side  elevation  of 
g   the  machine  Avith  the  parts  in  the  closed 
position ; 

Fig.  2  is  a  similar  view  to  Fig.  1  with  the 
parts  in  the  open  position ; 

Fig.  2^  is  a   detail  view  in  perspective 
le  showing  how  the  flap  /  is  held  in  an  elevated 
position  when  opened. 

Fig.  3  is  a  front  elevation  of  Fig.  2. 

Fig.  4  is  a  plan  of  Fig.  3. 

Fig.  5  is  a  perspective  view  of  the  ma- 
15  chine  on  a  smaller  scale. 

Fig.  G  is  a  similar  view  to  Fig.  1,  of  a 
modified  form  of  the  machine. 

Fig.  7  shows  plan  of  a  detail ; 

Fig.  8  shows  another  detail. 
20       The   same   letters   of   reference   are   em- 
jDloyed  to  denote  the  same  parts  in  all  the 
views. 

Referring  to  the  forms  of  the  device 
shown  in  Figs.  1  to  5  the  amplifier  com- 
25  prises  a  lower  fixed  inwardly  tapering 
outwardly  flaring  board  a.  This  bottom 
board  a  is  furnished  with  two  upwardly  ex- 
tending side  walls  Z>,  &.  c  is  an  upper  taper- 
ing or  flaring  board  hinged  at  d  to  the  top  of 
jfC-  the  cabinet  and  provided  with  downwardly 
extending  side  walls  e  at  such  distances 
apart  as  to  be  adapted  to  slide  on  the  outside 
of  the  upwardly  extending  side  walls  &.  / 
is  an  extension  flap  which  is  hinged  at  g  to 
36  the  forward  end  of  the  board  c.  This  flap  / 
is  so  arranged  that  it  can  be  turned  doAvn 
so  as  to  come  in  front  of  the  machine  as 
shown  at  Fig.  1,  or  so  that  it  can  be  turned 
up  and  retained  in  the  upward  position  as 
40  shown  in  Figs.  2  and  2''  by  means  of  fasten- 
ings or  catches  such  as  indicated  at  h  Fig.  2. 
h  Jc  are  side  flaps  connected  to  the  extension 
flap  /.  The  flaps  h  spring  inward  slightly 
so  that  when  the  extension  flap  /  is  raised  as 
45  indicated  in  Fig.  2,  the  inner  edges  of  the 
flaps  h  will  bear  against  the  edges  of  the 
walls  e  or  the  catches  h  will  bear  against  the 
edges  of  said  walls  e  as  indicated  in  Fig.  2"^. 

This  arrangement  may  be  effected  in  va- 

50  rious  ways,  for  instance  each  of  the  flaps  may 

be  mounted  upon  a  rotatable  pivot  as  shown 

at  m,  Fig.  7,  so  that  these  side  flaps  may  be 

turned  into  a  vertical  plane  at  right  angles 

with  respect  to  the  hinge  d,  as  shown  at 

55  Fig.  7,  when  it  is  desired  to  turn  down  the 

extension  flap  /,  in  which  case  vertical  slots 

n^  n  are  provided  at  the  front  of  the  cabinet 

through  which  the  said  side  flaps  k  can  pass 

when  the  amplifier-  is  collapsed.     It  will  be 

6G  seen  that  when  the  flaps  k  are  turned  into 

the  position  shown  at  Fig.  7  upon  being 

turned  back  they  clear  the  edges  of   the 

side  walls  e. 

In  other  cases  the  side  flaps  k  may  be  rig- 
65  idly  fixed  to  the  side  edges  of  the  extension 
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flap  /,  in  which  case  the  slots  n  must  be  of 
somewhat  triangular  shape,  that  is  made 
wider  at  the  bottom  than  at  the  top,  in  order 
to  enable  the  side  flaps  to  pass  into  the  cabi- 
net when  the  amplifier  is  collapsed.  70 

Any  suitable  means  may  be  provided  for 
holding  the  amplifier  in  the  open  position. 
This  may  for  instance  consist  of  a  rod  p 
hinged  at  q  to  the  top  board  c,  the  other 
end  of  the  rod  p  being  adapted  to  engage  in  75 
any  one  of  a  number  of  teeth  upon  a  rack 
r  provided  at  the  side  as  seen  clearly  in  Fig. 
2.      One  of  these  rods  p  may  be  provided 
on  each  side.     The  ordinary  elbow  commu- 
nicates with  the  back  of  the  amplifier  and  go 
Avith  the  tone  arm  and  sound  box  in  the 
customary  manner,  and  the  machine  is  fur- 
nished with  all  the  other  usual  parts  inci-  ; 
dental  to  a  gramophone.                                            \ 

Referring  to  the  modified  form  of  the  85 
machine  shown  at  Fig.  6,  in  this  case  the 
elbow  in  connection  with  the  tone  arm  is 
dispensed  Avith  and  the  aperture  of  the  tone 
arm  comes  directly  beneath  the  top  board  g 
of  the  amplifier,  the  hinge  d  of  which  in  this  90 
case  is  arranged  near  the  top  edge  of  the 
cabinet. 

The  top  of  the  cabinet  may  be  raised  as 
a  whole,  in  which  event  the  downwardly 
extending  side  vi^alls  e  are  so  located  as  to  95 
give  the  desired  tapering  passage,  oir  in 
other  cases  a  portion  of  the  top  of  the  cabi- 
net may  be  cut  out  in  tapering  form  and 
hinged  to  form  the  top  board  c  of  the  ampli- 
fier and  have  the  downwardly  extending  100 
side  walls  e  attached  along  the  side  edges 
thereof. 

The  form  of  the  machine  shown  at  Fig.  6 
is  more  compact  than  that  illustrated  at 
Figs.  1  to  6,  and  is  suitable"  for  a  cheap  class  105 
of  machines. 

The  front  extension  flap  /  is  in  this  case 
preferably  not  of  tapering  form  but  rectan- 
gular as  shown  in  the  diagrammatic  plan 
at  Fig.  8,  110 

The  rectangular  extension  flap  may  also 
be  used  with  other  forms  of  the  machines 
where  desired, 

A  door  or  doors  may  be  provided  in  any 
suitable  position  for  enabling  access  to  be  115 
obtained  to  the  turn  table  and  sound  box. 

In  general  the  construction  may  be  varied 
to  suit  requirements  according  to  the  instru- 
ment to  which  the  invention  is  to  be  adapted. 

What  I  claim  as  my  invention  and  desire  120 
to  secure  by  Letters  Patent  of  the  United 
States  of  America  is: — 

1.  In  a  talking  machine,  an  amplifier  com- 
prising an  outwardly  flaring  board  provided 
with  side  walls,  and  another  outwardly  flar-  125 
ing  board  hinged  with  respect  to  the  first- 
mentioned  board  and  having  side  walls 
which  lap  the  side  walls  of  the  board 
first  mentioned  and  have  a  sliding  relation 
thhereto.  130 
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•2.  In  a  talking  machine,  an  amplifier  com- 
prising an  outwardly  flaring  bottom  board 
provided  with  upwardly  extending  side  walls 
and  another  outwardly  flaring  board  ar- 
5  ranged  above  the  bottom  board  and  hinged 
with  respect  thereto,  said  upper  board  being- 
provided  with  side  walls  which  lap  the  side 
walls  of  the  bottom  board  and  have  a  slid- 
ing relation  thereto. 

10  3.  In  a  talking  machine,  an  amplifier  com- 
prising an  outwardly  flaring  board  provided 
with  side  walls,  another  outwardly  flaring 
board  hinged  v/ith  respect  to  the  first-men- 
tioned board  and  having  side  walls  which 

15  lap  the  side  walls  of  the  board  first  men- 
tioned and  have  a  sliding  relation  thereto, 
and  a  flap  hinged  to  the  outer  end  of  said 
hinged  board. 

4.  In  a  talking  machine,  an  amplifier  com- 

20  prising  an  outwardly  flaring  bottom  board 
provided  with  ujDwardly  extending  side 
walls,  another  outwardly  flaring  board  above 
said  bottom  board  hinged  with  respect  there- 
to and  having  side  walls  Avhich  lap  the  side 

25  walls  of  the  board  first  mentioned  and  have 
a  sliding  relation  thereto  and  a  flap  hinged 
to  the  outer  end  of  said  hinged  board  and 
provided  with  flaps  having  a  parallel  rela- 
tion with  the  walls  of  said  hinged  board. 

30  5.  In  a  talking  machine,  a  cabinet  having 
vertically  arranged  slots  and  an  amplifier 
comprising  an  outwardly  flaring  board  pro- 
vided with  side  walls  and  another  outwardly 
flaring  board  hinged  with   respect  to  the 

35  first-mentioned  board  and  having  side  walls 
which  enter  the  slots  in  the  cabinet. 


6.  In  a  talking  machine  a  cabinet  provided 
with  vertically  arranged  slots  and  an  ampli- 
fier comprising  an  outwardly  flaring  board 
provided  with  side  walls,  another  outwardly  40 
flaring  board  hinged  with  respect  to  the 
first-mentioned  board  and  having  side  walls 
which  enter  the  slots  of  the  cabinet,  and  a 
flap  hinged  to  said  hinged  board  and  hav- 
ing side  walls  which  also  enter  the  slots  of  45 
the  cabinet. 

7.  In  a  talking  machine  a  cabinet  provided 
with  an  amplifier  comprising  a  chamber 
open  at  the  top  and  at  the  front  and  having 

a  bottom  board,  a  cover  for  said  chamber  50 
hinged  to  the  cabinet  and  having  down- 
wardly extending  side  walls  which  lap  the 
side  Avails  of  the  amplifying  chamber,  and  a 
flap  hinged  to  the  outer  end  of  said  cover 
and  adapted  to  fold  over  the  front  end  of  55 
the  amplifying  chamber  and  close  it. 

8.  In  a  talking  machine,  a  cabinet  pro- 
vided with  an  amplifying  chamber  com- 
prising a  bottom  board,  a  cover  hinged  to 
the  cabinet  and  having  downwardly  extend-  60 
ing  side  walls,  and  a  flap  hinged  to  the 
outer  end  of  the  cover  and  adapted  to  close 
the  front  end  of  the  amplifying  chamber 
and  side  flaps  carried  by  said  hinged  flap 
and  having  a  parallel  relation  to  the  side  65 
walls  of  said  cover. 

In  testimony  whereof,  I  affix  my  signature 
in  presence  of  two  witnesses. 

ALEX  FISCHER. 
Witnesses : 

A.   E.  ViDOL, 
L.   SiMMONDS. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents, 

Washington,  D.  C." 


I  u-xLaxxxwu.  JTiuxuxu    J-AX-iiXVi;  ±^AC±fO%l 


MOTOE  COMROLLING  MECHANISM 
„  FOR  TALKMG  MCHIlirES , 

#1.224,547 -A.   A.    Huseby, 

Patented-  May  1st,   1917. 
Flled-July  31st,    1916. 


A.  A.  HUSEBY. 
MOTOR  CONTROLLING  MECHANISM  FOR  TALKING  MACHINES. 

APPLICATION    FILED   )ULY3I,   1916. 


1,234,547. 


Patented  May  1, 1917. 

3  SHEETS-SHEET  1. 


77:^&&G"C^: 


ZLrcz/Grzj^bT— 


O-CyOO-'yx^Ay. 


•K^^u^mi^^ 


A.  A.  HUSEBY. 

MOTOR  CONTROLLING  MECHANISM  FOR  TALKING  MACHINES. 
APPLICATION   FILED  JULY  31,  1SI6. 

1,224,647.  Patented  May  1, 1917. 

3  SHEETS— SHEET  2. 


^X/.M 


o-exj<:h?-x£yu 


1,324,547. 


A.  A.  HUSEBY. 

MOTOR  CONTROLLING  MECHANISM  FOR  TALKING  MACHINES. 

APPLICATION   FILED  JULY  31.  1916. 

Patented  May  1, 1917. 

3  SHEETS-SHEET  3. 


^^icy-^-  ieo 


^e™  QZ^P  B3  ^^^ 


'^'  92, 


'le 


lMcl^ 


\'7z^x^^e^- 


o-exi'O^-y'z.ey^ 


.HfrcrJ&T'tl^^crTr^ 


UNITED  STATES  PATENT  OFFICE. 


ALBERT  A.  HUSEBY,  OF  CHICAGO,  ILLINOIS. 
MOTOR-CONTROLLING  MECHANISM  FOR  TALKING-MACHINES. 


1,334,547. 


Specification  of  Letters  Patent.  Patented  May  1,  lOlt. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Albert  A.  Htjsebi", 
a  citizen  of  the  United  States,  residing  at 
Chicago,  in  the  county  of  Cook  and  State  of 
5  Illinois,  have  invented  certain  new  and  use- 
ful Improvements  in  Motor  -  Controlling 
Mechanisms  for  Talking- Machines,  of  which 
the  following  is  a  specification. 

This  invention  relates  in  general  to  phono- 

10  graphs  or  talking  machines,  and  has  more 
particular  reference  to  the  mechanism  for 
controlling  the  motor  whereby  the  speed  of 
the  motor  may  be  regulated  to  vary  the  tone 
of  the  machine  and  whereby  thei  motor  maybe 

15  automatically  started  and  stopped  by  the 
movement  of  a  movable  element  of  the  ma- 
chine, preferably  the  tone  arm,  which  trav- 
els across  the  face  of  the  disk  record. 

One  of  the  primary  objects  of  this  in- 

20  vention  is  to  provide  an  improved  brake- 
operating  and  controlling  mechanism  by 
means  of  which  the  brake  may  be  applied 
to  stop  the  motor  and  withdrawn  to  permit 
the  motor  to  operate,  the  mechanism  being 

26  designed  to  retract  the  brake  upon  move- 
ment of  the  tone  arm  to  starting  position 
and  to  automatically  apply  the  brake  when 
the  tone  arm  reaches  the  end  of  the  record 
groove,  this  mechanism  being  adapted  for 

30  manual  adjustment  so  that  the  point  at 
which  the  brake  will  be  applied  may  be 
regulated  to  a  fine  degree  of  nicety  to  ac- 
commodate the  machine  to  various  records 
in  which  the  record  groove  terminates  at 

35  different  distances  from  the  centers  of  the 
record  disks. 

Another  object  of  my  invention  is  to  pro- 
vide a  simple  and  effective  mechanism  for 
regulating  and  controlling  the  motor  speed, 

40  which  mechanism  can  be  adjusted  and  finely 
regulated  to  produce  the  desired  motor 
speed  by  the  simple  manipulation  of  a  ro- 
tatable  button  or  knob  located  in  a  con- 
venient and  readily  accessible  position  on 

45  the  machine. 

Other  objects  and  many  of  the  inherent 
advantages  of  this  invention  will  be  readily 
appreciated  as  the  same  is  more  fully  under- 
stood by  reference  to  the  following  descrip- 

50  tion  when  considered  in  connection  with  the 
accompanying  drawings.  Referring  to  the 
drawings, — 

Figure  1  is  a  vertical  sectional  view 
through  the  upper  portion  of  a  talking  ma- 

68  chine  embodying  my  invention; 

Fig.  2  is  a  bottom  view  looking  upwardly 


toward  the  plate  mounted  upon  the  upper 
wall  of  the  cabinet  shown  in  Fig.  1  and 
showing  the  motor  and  other  mechanisms 
carried  by  the  plate;  60 

Fig.  3  is  a  fragmentary  vie"w  looking  to- 
ward the  left  in  Fig.  2; 

Fig.  4  is  a  sectional  view  on  the  line  4 — 4 
of  Fig.  2; 

Fig.  5  is  a  sectional  view  on  the  line  5 — 5  65 
of  Fig.  2; 

Fig.  6  is  a  detail  sectional  view  on  the  line 
6—6  of  Fig.  2;  and 

Fig.  7  is  a  fragmentary  sectional  view  on 
the  line  line  7—7  of  Fig.  2.  70 

From  an  inspection  of  Fig.  1  it  will  be 
observed  that  the  cabinet,  or  case,  in  which 
the  principal  parts  of  the  mechanism  are 
housed  comprises  the  rear  wall  8,  the  bot- 
tom wall  9,  the  front  wall  11,  the  top  wall  75 
12  and  the  hinged  lid  or  cover  13.  The  top 
wall  12  of  the  cabinet  is  formed  with  a 
large  substantially  central  opening  14  over 
which  is  secured  a  plate  15,  on  the  underside 
of  which  most  of  the  mechanical  parts  are  80 
supported. 

In  a  suitable  bracket  structure  comprising 
,the  plate  16  provided  with  a  number  of 
downwardly  extending  portions  is  mounted 
a  spring  motor,  designated  generally  by  17,  85 
which  may  be  of  any  well  known  or  pre- 
ferred construction,  adapted  to  be  wound  up 
in  the  usual  manner  by  a  crank  (not  shown) 
attached  to  the  outer  end  of  the  winding 
shaft  18  which  is  suitably  geared  to  the  mo-  9^ 
tor  barrel.     The  turntable  19  upon  which 
the  record  disk  21  is  positioned  in  the  usual 
manner  is  supported  above  the  plate  15  upon 
the  upper  end  of  a  shaft  22  which  is  driven 
from  the  main  driving  gear  23  of  the  motor  95 
through  the  intermediary  of  a  pinion  24 
fixed  on  the  shaft  25  and  meshing  with  the 
gear  23  and  a  gear  26  also  fixed  on  the  shaft 
25,  and  meshing  with  a  pinion  27  fixed  on 
the  shaft  22.     A  speed  governor  of  the  usual  ^^^ 
centrifugal  ball  construction  is  driven  from 
the  shaft  22  through  a  worm  wheel  28  on 
this  shaft  meshing  with  a  worm  29  on  the 
main  shaft  31  of  the  governor.     A  rotatable 
element  32  in  the  form  of  a  disk  of  sub-  ^^^ 
stantial  thickness  is  secured  to  the  head  33 
of  the  governor  so  as  to  move  longitudinally 
on  the  shaft  31  upwardly,  viewing  Fig.  2, 
and  to  the  right,  viewing  Fig.  7,  under  the 
centrifugal  action  of  the  fly  balls  34  as  the  ^^^ 
speed  of  the  motor  is  accelerated. 

The  rear  end  of  the  plate  is  provided  with 
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an  elongated  opening  35  through  which  pro- 
jects the  vertical  portion  of  the  sound  tube 
which,  at  its  upper  end,  is  extended  horizon- 
tally to  provide  the  tone  arm  36  carrying  at 
5  its  ouiter  end  the  usual  sound  box  37 
equipped  with  the  vibratory  lever  38  and  the 
stylus  39  which  engages  with  the  record 
groove  of  the  record  21.  The  lower  end  of 
the  sound  tube  is  turned  forwardly  and  its 

10  mouth  41  is  adapted  to  oscillate  in  an  open^ 
ing  in  a  stationary  wall  42  through  which  it 
projects,  the  sound  being  discharged  into  an 
amplifier  43,  the  particular  construction  of 
which  is  immaterial  so  far  as  the  present  in- 

15  vention  is  concerned.  The  sound  tube  is 
supported  so  as  to  oscillate  about  the  axis  of 
the  mouth  41  upon  a  suitable  scale  bearing 
designated  generally  by  44  at  the  rear  of 
the    sound    tube,    a    counterweight     (not 

20  shown)  attached  to.  the  lower  end  of  a 
hanger  rod  45  being  employed  to  maintain 
the  sound  tube  in  substantially  upright  po- 
sition. The  tube,  however,  is  permitted  to 
oscillate  upon  the  bearing  44  back  and  forth 

25  in  the  elongated  opening  35  through  the 
plate  15,  so  that  the  tone  arm  may  travel 
from  the  periphery  of  the  record  disk  sub- 
stantially to  the  center  thereof,  as  is  cus- 
■tomary  in  reproducing  the  record. 

30  The  parts  thus  far  described  are  typical  of 
one  known  type  of  machine,  and  it  is  be- 
lieved that  a  detailed  description  of  these 
various  elements  is  unnecessary  herein  as 
they  form  the  subject  matter  of  other  appli- 

35  cations  in  which  the  details  are  fully  elabo- 
rated. 

For  the  purpose  of  controlling  the  speed 
of  the  motor  and  thereby  regulating  the 
tones  of  the  machine  when  in  operation  I 

^^  have  provided  mechanism  which  will  now  be 
described,  particular  attention  being  direct- 
ed to  Figs.  1,  2  and  7  of  the  draAvings.  Upon 
the  side-piece  46  of  the  bracket  structure  in 
which  the  motor  and  governor  are  carried  I 

^^  have  pivotally  mounted  upon  a  fixed  pin  or 
stub  pintle  47  a  lever,  designated  generally 
by  48.  In  proximity  to  its  pivot  this  lever 
is  provided  with  a  rigid  downwardly  ex- 
tending arm  49  provided  near  its  extremity 

^^  with  a  friction  piece  51  formed  of  felt  or 
other  suitable  material  positioned  contigu- 
ous or  in  proximity  to  one  face  of  the  rota- 
table  element  32,  so  that  as  this  element  is 
drawn  toward  the  right,  viewing  Fig.  7,  by 

^^  the  action  of  the  centrifugal  fly  balls  of  the 
governor  it  contacts  with  this  fi'iction  piece 
whereby  the  speed  of  rotation  is  limited. 
The  friction  piece  is  normally  urged  toward 
the  disk  32  by  a  spring  52  coiled  about  the 

^^  pin  47,  one  end  of  the  spring  being  hooked 
beneath  the  side-piece  46,  as  indicated  by  53, 
and  the  other  end  being  engaged  with  the 
short  arm  54  of  the  lever  48,  as  indicated  at 
55,  the  tendency  of  the  spring  being  to  urge 

^    the  lever  in  a  clockwise  direction  about  its 


pivot  pin  47,  viewing  Fig.  7,  to  thereby 
yieldingly  force  the  friction  piece  51  toward 
the  friction  disk  32. 

For  the  purpose  of  limiting  the  movement 
of  the  friction  piece  toAvard  the  disk  I  have  -jq 
provided  a  lever  56  fulcrumed  in  a  bracket 
piece  57  attached  to  the  loAver  face  of  the 
plate  15,  the  rear  end  of  this  lever  being  dis- 
posed directly  above  the  extremity  of  the 
long  arm  of  lever  48  so  that  upward  move-  75 
ment  of  this  arm  is  limited  by  the  lever  56. 
For  purjDoses  of  adjustment  the  lever  56  is 
provided  with  an  abutment  screAv  58  which 
may  be   adjusted  to  the  requisite  position 
when  the  machine  is  assembled  and  locked  in  go 
this  position  by  a  locking  nut  59.    The  for- 
ward end  of  the  lever  56  overlies  a  circular 
cam  61  carried  by  an  upright  post  62  which 
is  rotatably  mounted  in  the  plate  15  and  is 
equipped  at  its  upi^er  end  with  a  knurled  85 
knob   (not  shown),  by  means  of  which  the 
j)ost  and  its  cam  may  be  manually  rotated 
by  the  operator  to  thereby  adjust  the  lever 
56  upon  its  fulcrum  and,  through  the  inter- 
mediary of  the  lever  48,  determine  the  ex-  90 
tent  of  approach  of  the  friction  piece  51  to 
the  friction  disk  32.     In  other  words,  by  a 
partial  rotation  of  the  adjusting  post  62  the 
position  of  the  friction  piece  51  can  be  varied 
so  as  to  i)ermit  the  motor  to  operate  at  a  95 
speed  which  will  produce  the  desired  tones. 

The  mechanism  by  means  of  which  the  mo- 
tor may  be  started  at  will  and  stopped  auto- 
maticalty  will  noAv  be  described.  Referring 
first  to  Figs.  2  and  4,  it  will  be  observed  that  100 
I  have  fulcrumed  at  63,  in  a  suitable  bracket 
or  hanger  64,  a  brake  lever  65  which  is 
equipped  at  one  end  with  a  brake  block  or 
shoe  66  of  any  suitable  material  of  sufficient 
width  to  lie  in  proximity  to  the  periphei'y  of  105 
the  friction  disk  32  in  any  of  its  normal 
movements  longitudinally  of  the  governor 
shaft  31.  When  this  brake  shoe  is  in  con- 
tact with  the  disk  32  the  motor  will  be  held 
against  rotation  but  when  the  shoe  is  re-  110 
tr acted  from  engagement  with  the  disk  the 
motor  will  be  permitted  to  run  at  the  speed 
determined  by  the  centrifugal  governor  and 
the  speed-controlling  device  hereinbefore  de- 
scribed. 115 

Eearwardly  of  the  motor,  as  shown  in 
Figs.  1,  2  and  4,  I  have  mounted  upon  the 
lower  face  of  the  plate  ,15  a  bracket  con- 
struction comprising  a  plate  67  provided  at 
its  ends  with  a  pair  of  dowuAvardly  project-  120 
ing  portions  68.  Near  the  lower  ends  of 
these  downwardly  projecting  portions  IhaA^e 
journaled  a  rock  shaft  69  provided  at  one 
end  with  a  disk  71  carrying  a  crank  pin  72 
which  is  engaged  in  the  bifurcated  end  73  of  125 
the  brake  lever  65,  so  that  upon  ■  rotative 
movement  of  this  rock  shaft  in  a  counter- 
clockwise direction,  vieAving  Fig.  4,  the  ap- 
plication of  the  brake  block  66  to  the  disk  32 
will  be  accentuated  Avhile  upon  clockwise  ro-  130 
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tation  of  the  shaft  the  brake  block  will  be  re- 
tracted by  the  lever  65  from  engagement 
with  the  disk.  An  arm  74,  fixedly  attached 
to  the  rock  shaft  69  intermediate  its  ends 
^  and  projecting  radially  therefrom,  is  con- 
nected to  a  stationary  stud  or  ear  75  by 
means  of  a  contractile  spring  76  which  tends 
to  rotate  the  shaft  through  the  intermediary 
of  the  arm  74  in  a  counterclockwise  direc- 

2Q  tion,  viewing  Fig.  4,  thereby  normally  ap- 
plying the  brake.  The  rocking  movement 
of  the  shaft  69  under  the  influence  of  the 
spring  76  is  limited  by  abutment  of  the 
brake  shoe  66  against  the  periphery  of  the 

25  friction  disk  32. 

Forwardly  of  the  rock  shaft  69  a  rod  or 
bar  77  is  mounted  in  the  downwardly  ex- 
tending portion  68  in  parallel  relation  with 
the  rock  shaft  so  that  the  rock  shaft  and  this 

20  bar  form  in  effect  a  guideway  upon  which 
an  arm  78  is  adapted  to  slide  back  and  forth 
longitudinally  of  the  shaft  and  bar.  This 
arm  is  provided  with  openings  through 
which  the  rock  shaft  and  bar  77  extend  and 

25  for  the  purpose  of  steadying  the  bar  its  for- 
ward end  is  turned  rearwardly  as  indicated 
at  79  into  parallel  relation  with  the  main 
portion  of  the  arm,  this  rearwardly  turned 
portion  being  also  provided  with  openings  to 

30  receive  the  rock  shaft  and  the  bar  77  where- 
by the  arm  is  steadied  and  accurately  guided 
during  its  sliding  movements.  Between  the 
parallel  portions  of  the  arm  a  latch  bar  81  is 
also  slidably  mounted  upon  the  rock  shaft, 

35  this  latch  bar  being  also  bent  to  provide  a 
rearwardly  extending  portion  82  parallel 
with  the  main  portion  of  the  latch  bar,  both 
portions  being  provided  Avith  openings  to 
receive  the  rock  shaft,  and  the  extremity  of 

40  the  rearwardly  extending  portion  is  reduced 
and  turned  forwardly,  as  indicated  at  83, 
and  is  slidingly  engaged  in  a  longitudinal 
groove  84  f oi*med  in  the  rock  shaft  to  there- 
by spline  the  latch  bar  upon  the  rock  shaft 

45  so  that  it  will  slide  longitudinally  of  the 
shaft  but  will  be  incapable  of  rotation  rela- 
tively to  the  shaft.  It  will  thus  be  obvious 
that  the  latch  bar  travels  back  and  forth 
along  the  rock  shaft  with  the  arm  78,  but 

50  instead  of  remaining  horizontal  as  the  arm 
does  it  partakes  of  the  oscillatory  move- 
ments of  the  rock  shaft,  so  that  the  extrem- 
ity of  the  latch  bar  moves  upwardly  and 
downwardly  relatively  to  the  arm  78. 

55  Referring  now  to  Figs.  2,  5  and  6,  it  will 
be  observed  that  at  a  little  distance  from  the 
end  of  the  arm  78  I  have  formed,  by  bending 
over  the  metal  of  the  arm,  a  pair  of  ears  85 
between  which  upon  a  pintle  86  there  is  piv- 

60  oted  a  latch  87  provided  with  a  contact  por- 
tion 88  of  felt  or  other  suitable  material 
adapted  to  be  engaged  by  the  sound  tube  as 
the  tone  arm  travels  toward  the  center  of  the 
record.    A  spring  89  coiled  about  the  pintle 

C5  86  with  its  opposite  ends  bearing  against 


the  end  of  the  arm  and  the  outer  end  of  the 
latch  respectively,  normally  holds  the  latch 
in  the  position  shown  in  Fig.  2.  The  inner 
or  forward  end  of  the  latch  is  turned  up- 
wardly as  indicated  by  reference  character  70 

91  in  Figs.  5  and  6,  and  at  the  edge  proxi- 
mate to  the  arm  78  is  provided  with  a  notch 

92  adapted  to  engage  beneath  the  end  of  the 
latch  bar  81  when  the  latch  bar  has  been 
depressed  into  the  position  shown  in  dotted  75 
lines  in  Fig.  5.  The  latch  bar  is  thereby 
held  in  this  depressed  position  so  that  the 
rock  shaft  through  the  intermediary  of  the 
lever  65  holds  the  brake  shoe  in  retracted 
position  and  permits  the  motor  to  run.  An  go 
adjustable  screw  93  threaded  through  the 
arm  78  limits  the  swinging  movement  of  the 
latch  when  it  is  operated  to  release  the  latch 
bar. 

The  latch  bar  81  and  the  arm  78  carrying  gij 
the  rod  77  is  moved  longitudinally  of  the 
elongated  opening  35  in  the  plate  15  to  bring 
the  contact  member  88  into  engagement  with 
the  sound  tube  when  the  parts  are  set  for 
stopping  position  by  means  of  manually  op-   90 
erable  mechanism  which  will  now  be  de- 
scribed.   A  bell  crank  lever  comprising  the 
arms  94  and  95  is  pivotally  mounted  upon  a 
pin  or  fulcrum  rod  96  suspended  in  a  bracket 
97  from  the  lower  face  of  the  plate  15,  and  95 
the  arm  94  is  connected  with  the  arm  78  by 
means  of  a  link  98.    The  arm  95  is  connected 
by  a  link  99  with  an  arm  101  secured  upon 
the  lower  end  of  a  post  102  which  projects 
upwardly    through    the    plate    15    and    is   loo 
equipped  at  its  upper  end  with  a  knurled 
knob  103  by  means  of  which  the  post  may 
be  oscillated  in  one  direction  or  the  other 
to  thereby  move  the  arm  78  carrying  the 
latch  into  the  desired  stopping  position  in  io5 
the  path  of  movement  of  the  sound  tube. 

Upon  a  bracket  104  projecting  laterally 
from  one  of  the  downwardly  projecting  por- 
tions 68,  there  is  pivotally  mounted  upon  a 
screw  pin  105  a  bell  crank  comprising  the  no 
arms  106  and  107.  The  arm  107  is  curved, 
as  shown  in  Fig.  2,  to  clear  the  rear  edge  of 
the  downwardly  extending  portion  68  and 
its  extremity  is  disposed  in  front  of  the  ra- 
dially projecting  arm  74  secured  to  the  rock  115 
shaft.  The  other  arm  projects  across  the 
opening  35  in  the  plate  15  into  the  path  of 
movement  of  the  sound  tube  so  that  when 
the  tone  arm  is  swung  to  starting  position, 
or,  in  other  words,  the  sound  box  is  moved  120 
to  the  periphery  of  the  record  disk  this  arm 
will  be  engaged  by  the  sound  tube,  thereby 
swinging  the  bell  crank  on  its  pivot  and 
moving  the  arm  107  rearwardly  against  tlie 
arm  74  thereby  rocking  the  rock  shaft  69  125 
to  swing  the  latch  bar  81  downwardly  into 
latching  engagement  with  the  latch  87.  To 
]Drevent  noise  which  might  result  from_  con- 
tact of  the  metal  arm  107  with  the  metal 
portion  68  the  curved  portion  of  arm  107  is  130 
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preferably  covered  with  rubber  tiibing  108 
or  other  similar  soft  material,  and  to  pre- 
vent noise  and  also  marring  of  the  sound 
tube  the  arm  106  is  also  provided  with  a 
5  covering  of  similar  material  109.  The  rock 
shaft  69  is  also  provided  at  the  limits  of 
movement  of  the  arm  78  with  noiseless  buffer 
washers  111  and  112  against  which  the  arm 
strikes  when  it  reaches  the  end  of  its  move- 

10  ment  in  both  directions. 

The  operation  of  the  mechanism  illus- 
trated as  embodAdng  my  invention  is  sub- 
stantially as  follows:  Assuming  that  the 
parts  are  in  the  position  shown  in  Fig.  2 

15  with  the  brake  shoe  in  contact  with  the  fric- 
tion disk  32,  a  record  is  placed  upon  the 
turntable  19  and  the  tone  arm  is  moved  in- 
wardly until  the  stylus  39  rests  in  the  last 
record  groove  near  the  center  of  the  disk. 

20  The  knob  103  is  now  rotated  so  as  to  move 
the  arm  78  across  the  opening  35  until  the 
contact  piece  88  abuts  against  the  sound  tube, 
which  position  can  readily  be  determined  by 
the  fact  that  further  rotative  movement  of 

25  the  knob  103  will  be  pi'evented  by  abutment 
of  the  contact  piece  against  the  sound  tube. 
The  tone  arm  is  swung  outwardly  to  bring 
the  stylus  to  the  periphery  of  the  disk,  which 
movement  will  bring  the  sound  tube  against 

30  the  arm  106  which  it  will  swing  on  its  pivot 
thereby  rocking  the  shaft  69  through  the  in- 
termediary of  the  arm  107  and  the  arm  71: 
so  as  to  lower  the  latch  bar  81  into  latching 
engagement  with  the  latch  87  and  at  the 

35  same  time  rock  the  lever  65  so  as  to  release 
the  brake.  The  motor,  as  soon  as  the  brake 
is  released,  will  begin  to  operate  thereby  re- 
volving the  record  disk  and  the  instrument 
will  begin  to  reproduce  the  record.     Should 

40  the  speed  be  too  high  or  too  low  to  properly 
prodiTce  the  tones  inscribed  on  the  record 
the  speed  of  the  motor  can  be  regulated  by 
turning  the  knob  mounted  upon  the  upper 
end  of  the  regulating  post  62.    When  the 

45  record  has  been  reproduced  and  the  stylus 
is  engaged  in  the  inner  record  groove  the 
sound  tube  will  abut  against  the  contact 
piece  88  of  the  latch  87  and  thereby  swing 
the  latch  upon  its  pivot  to  release  the  latch 

5^  bar  81,  permitting  the  spring  76  to  rock  the 
shaft  69  and  thereby  apply  the  brake  which 
stops  the  motor. 

It  is  believed  that  my  invention  and  its 
mode  of  operation  will  be  readily  under- 

55  stood  from  the  foregoing  without  further 
description,  but  it  should  be  understood  that 
the  mechanical  construction  and  arrange- 
ment of  the  various  details  shown  and  de- 
scribed are  capable  of  considerable  modifi- 

^^  cation  and  variation  without  departing  from 
the  spirit  of  the  invention  as  set  forth  in 
the  following  claims. 
I  claim: 
1.  In  a  motor-controlling  mechanism  for 

^^   talking    machines,    the    combination    of    a 


motor,  a  brake  therefor,  a  spring  for  apply- 
ing said  brake,  a  bodily  shiftable  latch 
mechanism  located  in  the  path  of  a  movable 
element  of  the  machine  and  adapted  to  hold 
said  brake  in  retracted  position,  said  brake  70 
being  released  thi-ough  contact  of  said  mov- 
able element  with  said  latch  mechanism, 
manually  operable  means  for  positioning 
said  latch  mechanism  at  any  desired  posi- 
tion in  said  path  of  movement,  and  means  75 
engageable  by  said  movable  element  for 
withdrawing  the  brake  and  causing  it  to  be 
held  by  said  latch  mechanism. 

2.  In  a  motor-controlling  mechanism  for 
talking  machines,  the  combination  of  a  go 
motor,  a  brake  therefor,  a  spring  tending 
normally  to  apply  said  brake,  a  bodily  ad- 
justable arm  extending  across  the  path  of 
movement  of  a  movable  element  of  the  ma- 
chine, a  latch  pivoted  thereon,  manual  means  go 
for  adjusting  said  arm  to  position  said  latch 

in  any  desired  position  in  said  path  of 
movement,  a  latch  bar  connected  with  the 
brake  and  adapted  to  be  engaged  with  said 
latch  to  hold  the  brake  in  inoperative  posi-  90 
tion,  and  means  projecting  across  said  path 
of  movement  in  a  position  to  be  actuated  by 
said  movable  element  whereby  said  latch  bar 
is  engaged  with  said  latch  when  said  mov- 
able element  is  brought  into  contact  with  95 
said  means. 

3.  In  a  motor-controlling  mechanism  for 
talking  machines,  the  combination  of  a 
motor,  a  brake  therefor,  a  spring  for  apply- 
ing said  brake,  a  guideway  including  an  os-  100 
dilatory  member,  an  arm  mounted  for  trans- 
verse sliding  movement  on  said  guideway, 

a  latch  carried  by  said  arm,  a  latch  bar 
splined  on  said  oscillatory  member  and 
adapted  to  be  engaged  with  said  latch,  con-  io5 
nections  between  said  oscillatory  member 
and  the  brake  whei'eby  the  brake  is  held  in 
inoperative  position  Avhen  said  latch-bar  is 
engaged  with  said  latch,  and  means  for  os- 
cillating said  member  against  the  force  of  no 
said  brake-applying  spring  to  move  said 
latch-bar  into  engagement  with  said  latch. 

4.  In  a  motor-controlling  mechanism  for 
talking    machines,    the    combination    of    a 
motor,  a  brake  therefor,  a  spring  for  apply-  115 
ing  said  brake,  a  rock  shaft,  an  arm  mounted 

to  slide  longitudinally  of  said  shaft,  a  latch- 
bar  splined  to  the  shaft  and  slidable  with 
said  arm,  a  latch  carried  by  said  arm  in  po- 
sition to  engage  and  retain  said  latch-bar,  120 
manually  operable  means  for  moving  said 
arm  to  position  the  latch  in  the  path  of 
movement  of  a  movable  element  of  the  ma- 
chine, a  connection  between  said  brake  and 
said  rock  shaft,  and  means  also  adapted  to  125 
be  actuated  by  said  movable  element  of  the 
machine  for  rocking  said  shaft  to  bring  said 
latch-bar  into  locking  relation  with  said 
latch. 

5.  In  a  motor-controlling  mechanism  for  130 


1,224,547 


s 


10 


talking  machines,  the  combination  of  a 
motor,  a  brake  therefor,  a  spring  tending 
normally  to  apply  said  brake,  means  for 
withdrawing  said  brake  including  a  member 
mounted  in  the  path  of  movement  of  a  mov- 
able element  of  the  machine,  a  rock  shaft 
operable  by  said  member,  and  connections 
between  said  rock  shaft  and  said  brake,  and 
means  for  locking  said  brake  in  retracted 
position  includiig  a  latch-bar  splined  on 
said  rock  shaft,  an  arm  slidable  with  said 
latch-bar  along  the  shaft,  and  a  latch  carried 


by  said  arm  in  the  path  of  movement  of  said 
movable  element,  said  latch  being  adapted 
to  lock  said  latch-bar  and  to  release  the  same 
when  engaged  by  said  movable  element. 

6.  In  a  motor- controlling  mechanism  for 
talking  machines,  the  combination  of  a 
motor,  a  brake  therefor,  a  pivotally  mounted 
latch-bar  connected  with  said  brake,  a  latch 
adapted  to  retain  said  latch-bar,  and  an  ad- 
justing screw  for  controlling  the  extent  of 
movement  of  said  latch. 

ALBERT  A.  HUSEBY. 
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To  all  lohom  it  may  concern: 

Be  it  known  that  I,  Louis  P.  Valiquet, 
a  citizen  of  t'.ie  T'^nited  States,  and  a  resident 
of  the  city  of  New  York,  State  of  New 
5 .  York,  ha\'e  invented  certain  new  and  use- 
ful Lmprovements  in  Automatically-Oper- 
ated Talking-Machines,  of  which  the  fol- 
lowing is  a  full,  clear,  and  complete  dis- 
closure. 

10  The  main  objects  of  this  invention  are  to 
])rovide  an  impi'oved  automatic  talking  ma- 
chine; to  provide  an  improved  automatic 
talking  machine  adapted  for  disk  records; 
to   provide   an   automatic  talking  machine 

15  having  a  record  support,  a  rack  or  maga- 
zine for  holding  a  plurality  of  records,  and 
means  for  automatically  and  selectively 
transferring  a  record  from  the  rack  to  the 
support  and  for  returning  the  same  to  its 

20  original  ])osition  in  and  Avith  respect  to  the 
rack  after  it  has  been  played,  and  to  provide 
other  improvements  as  will  appear  herein- 
after. 

Broadly,  one  embodiment  of  this  inven- 

25  tion  comprises,  as  is  hereinafter  described  in 
detail,  a  mechanism  actuated  by  a  main 
motor  for  reproducing  sounds  from  a  disk 
record,  and  a  second  mechanism  actuated  by 
an  auxiliary  motor  for  changing  the  records. 

30  The  first  mentioned  of  these  mechanisms  in- 
cludes a  turntable,  a  swinging  tone  ai'm,  a 
sound  box  carried  thereby  and  a  main  motor. 
The  second  mentioned  of  these  mechanisms 
includes  a  record  magazine,  a  record  carrier 

35  arm  provided  with  clamps  and  arranged  to 
transfer  records  between  the  turntable  and 
the  magazine,  and  an  auxiliary  motor  for 
actuating  these  parts. 

The  main  motor  first  perfoi'ms  its  func- 

40  tion  which  continues  throughout  the  repro- 
duction of  sound  from  the  record  and  then 
starts  the  auxiliai'y  motor,  the  main  motor 
then  being  automatically  stopped  and  al- 
lowed to  remain  stationary  during  the  oper- 

45  ation  of  the  auxiliary  motor  and  vmtil  the 
record  has  been  replaced  by  a  record  from 
the  magazine.  The  auxiliary  motor  is  then 
automaticall}'^  stopped  and  the  main  motor 
automatically  and  substantially  simultane- 

50  ously  stalled,  to  repeat  the  cycle  of  opera- 
tions. 

The  operation  of  this  talking  machine,  in 
which  each  movement  following  the  initial 
starting,    is    brought    about    automatically. 


may  be  briefly  summarized  somewhat  in  de-   55 
tail  as  follows: — ■ 

When  the  parts  of  the  mechanisms  are  in 
the  initial  or  starting  position,  a  sound  rec- 
ord is  in  operative  position  on  the  turntable, 
both  main  and  auxiliary  motors  are  wound   60 
and  the  stylus  of  the  sound  box  is  in  oper- 
ative engagement  with  the  record.    The  ap- 
paratus may  then  be  started  by  manually 
turning  a  nut  which  releases  the  brake  shoe 
and  starts  the  main  motor,  thus  rotating  the   65 
turntable.     After  the  stylus  has  traversed 
the  extent  of  the  record  gi'oove  the  repi'o- 
ducer  arm  encounters  a  stop,  whereupon  the 
auxiliary  motor  is  set  in  motion,  the  arm 
and  the  stylus  attached  thereto  are  raised  70 
clear  of  the  record,  the  turntable  and  the 
primary  motor  are  simultaneously  stopped 
and    the    I'eproducer    arm    is    immediately 
gravitated  toward  the  outer  circumference 
of  the  turntable  until  the  stylus  is  suspend-   75 
ed  directly  above  its  original  starting-point. 

The  auxiliary  motor  upon  being  started 
swings  the  record  carrier  arm  from  its  ini- 
tial position,  just  beyond  the  center  of  the 
turntable,  toward  the  record  magazine  to  a  80 
position  immediately  above  the  center  of  the 
record,  where  it  holds  the  carrier  arm  sta- 
tionary momentarily,  while  the  clamps 
thereon  are  actuated  to  grip  the  record  on 
the  turntable,  raises  the  arm  and  record  un-  85 
til  the  latter  is  free  of  engagement  with 
the  ]:)rojecting  end  of  the  turntable  spindle, 
continues  the  movement  of  the  carrier  arm 
in  its  course  toward  the  vacant  magazine 
shelf  in  alinement  therewith,  stops  it  when  90 
directly  above  the  shelf,  lowers  the  arm  un- 
til the  record  rests  upon  the  shelf,  actuates 
its  clamps  to  I'elease  the  record,  retreats  it 
to  a  point  without  the  path  of  vertical  move- 
ment of  the  record  rack,  raises  the  magazine  95 
to  bring  a  second  record  into  alinement  with 
the  turntable,  swings  the  carrier  arm  to  a 
positicm  immediately  above  the  second  rec- 
ord, stops  it  when  directly  thereover,  actu- 
ates its  clamps  to  grip  the  new  record,  raises  lOO 
the  arm  and  record  until  the  latter  is  clear 
of  the  shelf,  sAvmgs  the  arm  and  record 
gripped  thereby  to  a  position  concentric 
with  the  turntable,  stops  the  arm  momenta- 
rily, lowers  the  arm  and  record  until  the  lat-  i05 
ter  rests  upon  the  turntable  and  engages  the 
projecting  s])indle  end  thereof,  actu.ates  its 
clamps  to  release  the  new  record  and  then 


i^ 
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remo^^es  the  atm  to  its  original  initial  posi- 
tion, simultaneously  lowering  the  reproducer 
arm  and  stylus  until  the  latter  engages  in 
the  groove  of  the  new  record,  releases  the 
5  turntfible  and  its  actuating  motor,  and  siib- 
stantially  simultaneously  stops  itself.  This 
completes  one  cycle  of  operation  of  the  ap- 
paratus and  it  is  repeated  until  all  the  rec- 
ords in  the  magazine  have  been  played  or 

10  until  the  turntable  motor  is  stopped  by  man- 
ually operating  the  brake  mechanism. 

In  the  accompanying  drawings  Figure  1 
is  a  side  elevation  of  my  improved  auto- 
matic apparatus,  showing  the  casing  inclos- 

15  ing  the  operating  mechanism  cut  aAvay  to 
expose  the  said  operating  mechanism;  Fig. 
2,  an  ele\'ation  similar  to  Fig.  1  but  show- 
ing only  the  turntable  motor,  the  starting 
and    stopping   mechanism,   the   sound   box 

20  operating  miechanism,  and  the  mechanism 
for  operating  the  record  carrier;  Fig.  3  is 
an  enlarged  elevation  of  the  fan  wheel  or 
escapement,  the  cams  and  spring  drum  or 
motor  for  operating  the  main  or  cam  shaft; 

25  Fig.  -i,  a  plan  view  of  the  device  as  shown 
in  Fig.  1,  the  reproducing  parts  being  omit- 
ted; Fig.  5,  a  plan  view  similar  to  Fig.  4, 
but  showing  the  record  carrying  arm  in 
position  over  the  record  rack;   Fig.  6,  an 

30  elevation  of  the  cams  and  that  part  of  the 
ap]>aratus  which  operates  the  record  carrier 
arm ;  Fig.  7,  a  detail  plan  view  of  the  cams 
and  gearing  shown  in  Fig.  6 ;  Fig.  8,  a  plan 
view   of  one  of  the  shelves  of  the  record 

35  rack;  Fig.  9  is  an  elevation  similar  to  Fig. 
G,  but  showing  the  rack  carrying  arm  in  the 
position  in  which  it  would  be  when  over  the 
record  rack,  said  rack  being  omitted  for 
clearness ;  Fig.  10,  a  modified  form  of  mech- 

40  anism  for  operating  the  record  carrier ;  Fig. 
11,  a  detail  plan  view  of  the  cams  and  gear- 
ing shown  in  Fig.  10 ;  Fig.  12  is  an  elevation 
similar  to  that  shown  in  Fig.  10,  but  show- 
ing the  rack  carrying  arm  in  the  position  in 

45  which  it  would  be  when  over  the  record 
rack ;  Fig.  13  is  a  plan  view  of  the  modified 
form  of  record  carrying  arm  shown  in 
Figs.  10,  11,  and  12;  Figs.  14  and  15  are  de- 
tail vieAvs  of  the  clamps  or  jaws  used  in 

50  connection  with  the  modified  form  of  the 
record  carrier  showing  the  three  figures  last 
above  mentioned;  Fig.  16  is  an  elevation  of 
the  apparatus  operated  by  the  reproducer 
arm  for  starting  and  stopping  the  turntable 

55  motor,  and  for  starting  and  stopping  the 
operation  of  the  record  carrier  and  record 
rack;  Fig.  17  is  a  sectional  view  of  the  latch 
or  lock,  Avhich  is  actuated  by  the  movement 
of  the  reproducer  arm;  Fig.  18  is  a  sectional 

60  A'iew  showing  the  mechanism  referred  to  in 
connection  with  Fig.  16,  and  also  showing 
the  cams,  latches,  and  other  parts  which 
operate  the  record  carrying  mechanism  and 
the  record  rack;  Fig.  19  is  a  detail  elevation 

65  of  the  latches,  cams,  etc.,  shown  in  Fig.  18, 


but  in  different  positions;  Fig.  20  is  a  sec- 
tional view  of  the  record  rack  and  mecha- 
nism for  raising  and  lowering  the  same; 
Fig.  21  is  an  elevation  similar  to  Fig.  20, 
showing  the  record  rack  and  parts  con-  /o 
nected  thereto  in  a  different  position;  Figs. 
22  to  28,  inclusive,  are  views  showing  the 
different  cams  used  hi  my  improved  appa- 
ratus detached  from  the  other  parts. 

Kef  erring  to  the  drawings,  one  embodi-  75 
ment  of  this  invention  comprises  a  suitable 
supporting  plate  or  top  1  forming  the  top 
of  a  cabinet  2  for  the  apparatus  and  from 
which   depend   the   principal   supports   for 
the  bearings  and  other  parts   which  com-  SG 
prise  the  operating  mechanism.     Hereafter 
these   supports   will   not   ordinarily   be   re- 
ferred to  specifically,  for  it  is  understood 
that  they  may  be  interposed  at  any  suit- 
able point  without  changing  the  nature  of  85 
the  invention.     The  cabinet  or  casing  2  is 
preferably  made  rectangular  in  shape,  and 
of  greater  length  than  Avidth.     The  casing 
contains  in  its  right-hand  portion,  as  shown 
in  Fig.  2,  a  motor  for  rotating  the  turntable  90 
mechanism     for    repi-oducing    the     record, 
mechanism   for   moving  the   reproducer,    a 
stopping  and   starting  mechanism   for  the 
turntable,  and  mechanism  for  starting  and 
stopping  the  cam  shaft;  and  in  its  left  hand  95 
l^ortion,  as  shoAvn  in  Fig.  1,  the  casing  con- 
tains a  motor  for  rotating  the  cam  shaft  for 
operating  the  record  carrying  arm,  and  for 
raising  and  lowering  the  record  rack. 

The  motor  for  rotating  the  turntable  may  109 
be  of  any  approved  or  Avell  knovpn  construc- 
tion, and  in  this  instance  includes  the  usual 
spring    drums,    gearing,    centrifugal    gov- 
ernor,   and    the    regulating    brake.     .These 
parts  have  been  omitted,  except  in  Figs.  2,  4,  105 
and  5,  for  the  sake  of  clearness.    As  shoAvn 
in    these    figures,    the    device    comprises    a 
turntable  3,  a  turntable  spindle  4,  a  spring 
drum   5,   gearing   6   connecting  the   spring 
drum  5  and  the  turntable  spindle  4,  a  cen-  110 
trifugal  governor  7,  and  a  regulator  8  for 
said  goA^ernor. 

The  starting  and  stopping  of  the  turn- 
table niotor  is  brought  about  primarily 
through  the  brake  lever  9,  which  is  ful-  115 
crumed  upon  the  casing  at  10,  and  carries 
on  its  inner  end  the  brake  shoe  11.  Said 
fulcrum  10  is  encircled  by  a  coiled  spring 
12  Avhich  tends  to  hold  said  brake  shoe  11 
out  of  contact  Avith  the  turntable  3.  Al-  120 
though  the  lever  9  may  be  manually  oper- 
ated to  start  and  stop  the  turntable,  by 
means  to  be  described  later,  yet  the  same  is 
also  automatically  operated  by  the  mecha- 
nism which  raises  and  lowers  the  sound  box  125 
in  relation  to  the  record,  so  that  when  the 
said  sound  box  is  out  of  engagement  with  the 
rack  and  Avhile  the  record  is  being  changed, 
the  turntable  Avill  not  revolve. 

For  thus  automatically  raising  and  Ioav-  13« 
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ering  the  sound  box  or  sound  reproducei' 
there  is  iixed  upon  the  main  or  cam  shaft 
13,  which  is  operated  in  a  manner  herein- 
after described,  a  cam  14  of  the  form  sliown 
g  in  Fig.  26,  and  further  shown  in  position 
in  Fig.  18.  The  cam  14  cooperates  with  a 
follower  15,  Avhich  is  carried  upon  one  end 
of  a  lever  16  which  is  fulcrumed  as  at  17 
and   its   opposite  end  pro\'ided   with   a   U- 

IQ  shaped  portion  IS  adapted  to  embrace  the 

lower  end  of  a  vertical  rod  or  spindle  19. 

'  Said  U-shaped  portion  18  is  provided  with 

slots  20,  through  which  pass  a  pin  21  which 

connects   said   lever   16   with   said   rod    19. 

15  The  upper  end  of  the  rod  19  carries  an  in- 
clined arm  22,  which  is  adapted  to  engage 
the  under  side  of  the  reproducer  arm  23. 
It  will  thus  be  seen  that  when  the  arm  22  is 
raised  or  lowered,  by  reason  of  its  connec- 

20  tion  with  the  cam  11,  the  sound  box  will 
be  removed  from,  or  bi'ought  into  contact 
with,  the  record. 

For  actuating  the  brake  shoe  11  to  en- 
gage or  disengage  the  turntable  3,  there  is 

25  tixed  upon  one  side  of  the  vertical  rod  19,  an 
inclined  projection  21,  which  is  adapted  to 
engage  with  the  outer  end  of  the  brake  lever 
9,  so  that  when  the  said  rod  19  is  raised  said 
projection  will  contact  with  the  brake  lever 

30  9,  and  thereby  foi-ce  the  brake  shoe  11  into 
engagement  with  the  turntable.  When  the 
rod  19  is  lowered,  the  spring  12  forces  the 
brake  shoe  away  from  the  turntable.  The 
turntable   is  thus   started   and   stopped   at 

35  times  corresponding  with  the  putting  of  the 
sound  box  into  and  out  of  operation. 

For  starting  and  stopping  the  rotation  of 
the  turntable  at  other  times  than  when  au- 
tomatically started  and  stopped  by  a  verti- 

40  cal  movement  of  the  rod  19,  there  is  pro- 
vided an  eccentric  thumb  nut  or  cam  25  loose 
on  the  rod  19,  the  lower  portion  of  said  nut 
being  adapted  to  contact  with  the  brake  le- 
ver 9,  to  move  the  outer  end  of  the  same 

45  away  from  the  rod  19  so  as  to  throw  the 
brake  shoe  11  into  engagement  with  the 
turntable  3.  The  eccentric  thumb  nut  25 
rests  upon  the  top  of  the  sleeve  26,  which 
projects  from  the  plate  1  when  the  rod  19 

50  is  in  its  lower  position.  The  sleeve  26  also 
has  a  slot  in  the  side  thereof  which  acoom- 
modates  the  inclined  projection  21  attached 
to  the  rod  19.  The  inclined  arm  22,  which 
extends  from  the  rod  19,  is  at  such  an  angle 

55  to  the  horizontal  that  when  the  sound  box 
and  the  reproducer  arm  23  are  adjacent  the 
outer  end  thereof,  a  vertical  movement  of 
the  rod  19  with  said  arm  22  will  cause  the 
reproducer  arm  23  to  slide  down  the  incline 

60  of  the  arm  22.  and  thereby  carry  the  said 
arm  23  with  the  sound  box,  or  reproducer 
attached  thereto,  back  to  the  starting  posi- 
tion adjacent  the  outer  edge  of  the  record. 
For  starting  the  record  carrier  and  oper- 

65  ating  the  record  rack,  there  is  provided  an 


upwardly  extending  arm  27,  which  is  piv- 
otally  connected  to  the  plate  1  and  extends 
therethrough,  projecting  upwardly  and 
downwardly  therefrom,  and  having  at  its 
upper  end  a  lug  28  rigid  therewith  and  ^^ 
adapted  to  contact  with  the  reproducer 
arm  23.  The  lower  end  of  the  arm  or  lever 
27  is  provided  wdthin  the  cabinet  2  with  a 
projection  27'  rigid  therewith,  and  extend- 
ing at  right  angles  thereto,  which,  on  its  y,; 
outer  end  is  provided  with  an  angular  edge, 
as  shown  in  Fig.  16.  The  upwardly  extend- 
ing arm  27  is  held  in  its  normal  position  by 
means  of  a  coiled  spring  29.  Within  the 
casing  2,  and  below  the  support  plate  1,  is  gQ 
suspended  a  longitudinally  extending  shaft 
30,  which  has  fixed  adjacent  one  end  there- 
of a  latch  or  lug  31,  and  at  its  opposite  end 
an  arm  32  extending  at  right  angles  to  the 
axis  of  the  shaft.  These  parts  are  shown  g- 
particularly  in  Figs.  16  and  17. 

Pivotally  connected  with  the  arm  32  is 
a  transversely  extending  rod  33,   (see  Fig. 

18)  which  is  supported  in  suitable  bearings 
projecting  from  the  end  to  the  side  of  the  90 
plate  1,  and  is  provided  on  its  outer  end 
with  an  elongated  notch  34:,  and  is  also 
connected  with  a  depending  swinging  arm 
35,  which   is  pivoted  at  its  upper  end  to 

a  support  36  carried  by  the  plate  1.     Sup-  95 
ported  by  said  plate  1  is  a  short,  longitudi- 
nally extending  shaft  37,  (see  Figs.  4  and 
5)   to  which  is  fixed  the  arm  38,  and  also 
an  upwardly  extending  lug  39,    (see  Fig. 

19)  which  carries  upon  its  outer  end  a  pin  loO 
40   adapted   to   enter   the   elongated   notch 

34  in  the  rod  33.     The  arm  38  is  adapted 
to  engage  the  periphery  of  a  cam  41  carried 
on  the  cam  shaft  13.    Adjacent  the  opposite 
end  of  the  shaft  37  is  a  downwardly  ex-   io5 
tending  lug  or  latch  42,  which  is  adapted 
to  swing  into  and  out  of  the  path  of  a  radial 
arm  43,  carried  on  the  shaft  44  of  the  fan 
wheel  governor  45  which  controls  the  speed 
of  an  auxiliary  motor  hereinafter  described,  no 
for    actuating   the   record   changing   mech- 
anism.   Upon  the  cam  41  is  carried  a  trans- 
versely projecting  pin  46,  which  is  adapted 
to  engage  the  end  of  the  downwardly  pro- 
jecting  arm   35,   which   is  attached  to  the  115 
transverse  rod  33  in  a  manner  hereinafter 
to  be  described.     Upon  the  rod  33,  I  place 
a  coiled  expansion   spring  47,  one  end  of 
v\diich  abuts  against  a  downw^ardly  extend- 
ing bearing  47',  and  the  other  end  against  120 
a  collar  48  fixed  on  said  rod  33.     To  hold 
the  arm  38  in  contact  with  the  cam  41,  I 
attach  the  radial  extending  arm  49  to  the 
shaft  37,  which  is  held  under  spring  ten- 
sion by  the  coiled  spring  50,  attached  to   125 
the  plate  1. 

It  is  now  evident  that  the  starting  of  the 
cam  or  secondary  motor  is  effected  by  the 
reproducer  ai-m  23  when  it  swings  into  en- 
gagement at  the  inner  end  of  its  path  across  130 
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the  record,  with  the  contact  or  hig  28, 
thereby  swinging  the  arm  27  about  its  pivot, 
and  disengaging  the  arm  27'  from  the  latch 
or  lug  31.  This  Avill  allow  the  spring  47 
§  to  act  and  move  the  rod  33  longitudinally 
forwardly  or  toward  the  right,  as  shown 
in  Fig.  18,  which  will  oscillate  the  shaft  37, 
and  thereby  remove  the  lug  42  from  the 
path  of  the  arm  43.    The  fan  wheel  45  will 

10  then  be  allowed  to  rotate,  which  will  cause 
the  cam  motor  to  come  into  action  to  revolve 
the  cam  shaft  13,  and,  therefore,  the  cam 
41.  As  the  cam  41  revolves  the  pin  4G  will 
contact  with  the  end  of  the  downwardly 

15  extending  arm  35,  and  move  tKe  same  to- 
ward the  left.  This  arm  35  being  con- 
nected to  the  rod  33  will  force  the  same 
also  toward  the  left  against  the  pressure 
of  the  spring  47,  which  will  cause  the  shaft 

20  30  to  turn  to  its  normal  position,  and  again 
cause  the  latch  31  to  engage  the  arm  27'. 
The  cam  41  will  then  continue  to  revolve, 
but  the  latch  31  will  still  be  held  in  its 
engaged  position   until   again   released  by 

25  the  reproducer  arm.  A  continued  move- 
ment of  the  cam  41  retains  the  lug  42  out 
of  the  path  of  the  arm  43  until  the  recess 
51,  in  the  cam  41,  allows  the  arm  38  to 
drop,  which  turns  the  shaft  37  and  carries 

30  the  lug  42  into  the  path  of  the  arm  43,  thus 
stopping  the  turn-table  motor  immediately 
after  the  auxiliary  or  cam  motor  has  been 
started. 

The    cam   motor    consists    of   the    usual 

35  spring  barrel  or  drum  52,  which  has  on 
its  periphery  a  large  gear  53,  which  is 
adapted  to  mesh  with  a  pinion  54,  carried 
on  the  winding  shaft  55.  The  spring  barrel 
52  is  carried  on  the  main   cam   shaft   13, 

40  and  the  inner  end  of  the  spring  (not  shown) 
is,  of  course,  connected  to  said  shaft  while 
its  outer  end  is  connected  to  the  spring 
barrel.  The  fan  governor  45  is  connected 
Avith  the  cam  shaft  13  by  means  of  a  train 

43  of  gearing,  including  the  spur  gear  56, 
pinion  57,  the  spur  gear  58,  and  the  worm 
59,  carried  on  the  governor  shaft  44. 

For  the  lifting  of  a  record  from  the  turn- 
table,  placing  the   same   vipon  the  record 

50  rack,  engaging  a  new  record  and  placing 
the  same  upon  the  turn-table,  there  is  pro- 
vided a  pivoted  record  carrier  arm  60, 
which  is  carried  adjacent  the  iipper  end 
of  a  tube  or  bushing  61,  and  has  slidably 

55  connected  to  the  imderside  thereof  two 
jaws,  62  and  63,  which  form  a  clamp  to 
engage  the  periphery  of  the  record.  The 
jaws  62  and  63  are  moved  longitudinally 
of  the  arm  60  by  means  of  two  links  or 

60  pitmen  64  and  65,  which  are  connected 
to  the  opposite  ends  respectively  of  a  trans- 
verse lever  66  which  is  pivoted  interme- 
diate of  its  ends  on  the  central  portion  of 
the  carrier  arm  60.     The  lever  66  is  recip- 

65  rocated  upon  its  fulcrum  by  means  of  a 


link  67,  which  is  operated  by  a  slotted  cam 
plate  68,  whicli  is  reciprocated  verticall}', 
in  a  manner  hereinafter  described,  so  that 
a  pin  69  carried  hj  the  link  or  pitman  67 
is  made  to  traverse 'an  inclined  slot  70  in  70 
the  cam  ])late  68. 

For  lifting  the  record  carrier  and  swing- 
ing the  same  from  the  turntable  to  the  rack, 
there  is  provided  a  cam  71  fixed  on  the  cam 
shaft  13,  and  a  pivoted  arm  72  pivoted  at  75 
one  end  to   a   fixed  support  and   carrj'ing^ 
intermediate   its  ends   a   cam    follower   73." 
The  outer  end  of  the  arm  72  is  operatively 
connected  with  the  lower  end  of  a  vertical 
rod  74,  tlie  upper  end  of  which  is  rigid! 3'  80 
attached  to  the  slotted  jjlate  68.     The  con- 
nection between  the  rod  74  and  the  arm 
72,   comprises   a  yoke  which  is  preferably 
in  the  form  of  a  U  having  slots  75  which 
engage  a  transverse  pin  76.     The  cam  71  85 
has  two  depressed  portions,  which  provide 
for  a  releasing  action  of  the  jaws  62  and 
63,  twice  during  a  single  revolution  of  the 
cam,  or  while  the  turntable  is  in  operation 
to  reproduce  a  record,  and  Avhile  the  record  90 
rack  is  being  lifted.     A  vertical  movement 
of  the  rod  74  will  therefore  cause  the  end 
of  the  link  67  to  be  moved  longitudinally, 
and  thereby   draw   the   clamps  62   and   63 
together.  95 

After  the  record  on  the  turn-table  has 
thus  been  engaged  by  said  clamps,  it  is  first 
lifted  a  short  distance  above  the  table.  This 
is  accomplished  by  lifting  the  record  carrier 
by  means  of  a  cam  77  which  cooperates  100 
with  the  pivoted  arm  78  which  carries  a 
cam  follower  79.  The  end  of  the  arm  78 
is  also  provided  with  a  U-shaped  portion 
having  slots  80.  The  rod  74  passes  through 
the  tube  or  bushing  61,  above  referred  to,  105 
and  to  the  lower  end  of  said  bushing  61  is 
secured  a  gear  81  both  of  which  rest  upon 
a  loose  collar  82  on  the  rod  74,  which  collar 
72  carries  transverse  pins  83  which  engage 
the  slots  80  in  the  end  of  the  arm  78^  A  110 
fixed  sleeve  84,  which  projects  downwardly 
from  the  plate  1,  serves  to  hold  the  bushing 
61  in  position  and  forms  a  bearing  therefor. 
Between  the  lower  end  of  the  sleeve  84  and 
the  gear  81  is  a  coiled  expansion  spring  85  115 
which  tends  to  depress  said  gear  81,  and 
bushing  61,  and  also  to  keep  the  arm  78 
in  operative  position  in  relation  to  the  cam 
77.  Between  the  collar  82  and  the  lower 
end  of  the  rod  74  is  a  coiled  spring  86  120 
which  tends  to  depress  the  arm  72,  and 
also  to  keep  its  follower  73  in  contact  with 
the  cam  71.  Meshing  with  the  gear  81  is  a 
horizontally  slidable  rack  87  carried  in  the 
depending  supporting  post  88,  and  having  125 
at  its  inner  end  an  enlarged  portion  pro- 
vided Avith  a  longitudinal  slot  89.  Adjacent 
one  end  of  said  slot  is  fixed  a  follower  90 
which  is  adapted  to  engage  a  cam  slot  91' 
in  the  face  of  the  disk  91.    It  will  now  be  130 
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seen  that  as  the  cam  77  revolves,  the  arm 
78  will  be  raised  at  intervals  carrying  with 
it  the  gear  81  and  the  slee\e  61.  This  will 
raise  the  record  carrier  arm  60  by  reason 
of  the  fact  that  the  same  is  attached  to  the 
bushing  61  at  its  upper  end.  When  said 
arm  has  been  raised,  tlio  rack  87  is  then 
moved  longitudinally  by  the  movement  of 
the  follower  90  in  the  cam  slot  91'  in  the 
disk  91.  Longitiulinal  movement  of  the 
rack  87  will  turn  the  gear  81,  and  conse- 
quently tlie  sleeve  61  and  the  arm  60,  until 
the  latter  comes  over  the  requisite  shelf  or 
support  of  the  record  rack.  The  jaws  then 
release  the  record  after  which  the  arm 
moves  out  of  the  path  of  the  rack  while  the 
latter  is  being  raised,  to  bring  another  shelf 
opposite  the  record  carrying  arm  60.  The 
arm  then  moves  over  this  shelf,  the  record 
is  gripped  by  the  jaws  62  and  63,  and  is 
carried  by  the  arm  60  to  a  position  above 
the  turntable.  The  arm  is  then  lowered  and 
the  turntable  released,  after  which,  repro- 
duction of  the  record  may  begin. 

One  complete  revolution  of  the  cam  shaft 
accomplishes  all  these  operations  and  the 
cams  are  so  designed  that  the  parts  will  be 
accurately  timed,  and  cooperate  to  produce 
the   desired   result. 

The  mechanism  for  raising  and  lowering 
the  record  rack  (see  Figs.  19  and  20)  is 
actuated  hj  a  cam  92,  which  is  located  ad- 
jacent to  or  opposite  a  fixed  vertical  guide 
or  support  93  for  the  record  rack.  The 
record  rack  comprises  a  vertical  shelf  bar 
94,  which  is  dovetailed  in  cross  section,  and 
fits  within  a  similarly  shaped  groove  in 
the  support  93.  The  shelf  bar  94  carries 
upon  its  narrow  face  a  vertical  plate  or 
support  9.5,  and  a  series  of  record  shelves 
96.  AboA'e  each  shelf  is  fixed  a  leaf  spring 
97  for  the  purpose  of  holding  a  record  fric- 
tionally  in  position  upon  the  shelf.  Each 
of  the  shelves  96  is  preferably  substantially 
pear-shaped,  provided  at  one  side  with  a 
projection  98.  These  projections  are  ar- 
ranged in  vertical  alinement  and  slidably 
engage  a  vertical  post  or  rod  99,  passing 
therethrough  Avhich  serves  as  additional 
means  for  holding  the  shelves  96  in  the 
requisite  position,  the  shelves  being  alloAved 
to  slide  vertically  on  said  rod.  Instead  of 
the  rod  99  for  guiding  the  shelves  of  the 
record  rack,  a  vertical  guide  100,  may  be 
attached  to  the  plate  1  of  the  casing  of  the 
apparatus,  as  shown  in  Figs.  1.  4  and  5. 
In  this  form  of  guide,  of  course  the  pro- 
jections upon  the  slielves  are  omitted. 

The  shelf  bar  94  is  provided  on  one  side 
with  a  series  of  ratchet  teeth  101,  and  the 
support  93  is  provided  at  one  side  with  a 
slot  102  to  allow  the  free  end  of  a  suitable 
pawl  103  to  engage  said  ratchet  teeth. 
This  pawl,  pivoted  at  its  other  end  to  one 
end  of  a  link  104,  the  other  end  of  which  is 


pivoted  to  the  fixed  support  93,  forming  a 
toggle.  The  joint  of  the  toggle  103  and  104 
is  connected  with  the  cam  92  by  a  pitman 
105,  which  has  in  one  end  a  slot  106  adapted 
to  embrace  the  shaft  13.  A  spring  110  at-  70 
tached  to  the  pitman  105  bears  against  the 
pawl  103  to  keep  the  same  normally  in  po- 
sition in  engagement  with  the  teeth  101  of 
the  rack  94.  Upon  one  side  of  the  pitman 
105  is  a  cam  follower  107,  which,  in  con-  75 
nection  with  the  cam  92,  moves  the  pitman 
105  longitudinally,  and  operates  the  toggle 
composed  of  the  bars  103  and  104  to  raise 
the  rack  bar  94. 

To  permit  the  rack  bar  and  record  maga-  go 
zine   carried  thereby   to   be  lowered   to   its 
starting   position,    and    also    to    allow    any 
record  to  be  selected  or  played  the  second 
time,  a  latch  108  is  provided,  which  is  piv- 
oted to  the  rack  support  93,  and  which  is  35 
adapted  to  engage  a  pin  109  carried  on  the 
pawl  103.     By  manually  moving  the  latch 
108  aAvay  from  the  support  93,  the  pawl  103 
will  be  withdrawn  from  engagement  with 
the  teeth  of  the  rack  bar  94.    This  will  aJlow  90 
the  record  rack  to  be  lowered  or  placed  in 
any    desired   position,   so   that   any    record 
contained  in  the  rack  may  be  reproduced  as 
desired. 

The  parts  thus   far  described   constitute   95 
one   form   of   a   complete   operative   device, 
but  of  course  it  is  obvious  that  the  same 
may  be  modified  in  many  ways,  so  that  the 
same  result  may  be  produced,  for  instance 
the   record   carrier   ma}'  be   simplified   and   xoo 
constructed  in  the  form  shoAvn  in  Figs.  10, 
11,  12,  13,  14,  and  15.     This  modified  form 
of    record    carrier    comprises    an    arm    60, 
AA*liich  is  attached  to  a  sleeve  61.  as  before 
described,  and  two  jaws  62  and  63  are  slid-   195 
ablv  mounted  upon  said  arm  60  as  herein- 
before   described.      In   this   case,   however, 
only  one  jaAv  63  is  positively  operated,  the 
other  jaw  62  being  held  yieldingly  in  posi- 
tion by  a  compression  spring  111,  which  is  no 
fixed  at  one  end  to  the  underside  of  the  arm 

60.  The  jaw  63  is  positi^-elv  operated  b,v 
being  connected  to  a  longitudinally  movable 
link  or  pitman  112,  by  means  of  screws  113, 
which  pass  through  a  suitable  slot  in  the  115 
arm  60,  and  bv  a  spring  63',  which  tends 

to  draw  said  jaw  63  outward.  The  inner 
end  of  the  pitman  112  is  pivotally  connected 
to  one  arm  of  a  bell  crank  lever  114,  which 
is  pivoted  to  an  extension  115  on  the  sleeve  120 

61.  The  inner  arm  of  the  bell  crank  lever 
114  projects  through  a  slot  in  tlie  sleeve  61. 
and  contacts  with  the  up])er  end  of  the  ver- 
tical rod  74.  In  this  form  the  cam,  pre- 
viously indicated  by  the  numeral  77.  and  the  125 
arm  78.  are  made  unnecessary,  and  the  cam 

71  and  arm  72  perform  the  function  thereof 
in  connection  with  the  parts  last  above  de- 
scribed. All  the  other  features  of  the  mech- 
anism for  lifting  the  record  carrier,  and  130 
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turning  the  same  upon  its  vertical  axis,  be- 
ing the  same  as  the  corresponding  parts 
previously  referred  to  in  connection  with 
the  first  form. 
5  In  this  modified  form  of  a  record  car- 
rier, however,  when  the  arm  72  is  raised 
b}^  the  cam  71,  the  vertical  rod  74  is  first 
raised  against  the  action  of  the  spring  86. 
This  operates  the  bell  crank  lever  114,  and 

10  draws  the  jaw  63  inward  so  as  to  clamp 
the  record  between  said  jaw  and  the  jaw  62. 
As  the  cam  71  continues  this  movement,  and 
raises  the  arm  72  still  farther  the  vertical 
rod  74  will  force  the  inner  arm  of  the  bell 

15  crank  lever  114  against  the  cap  116,  which 
covers  the  end  of  the  slee\'e  61.  This  sleeve 
61,  together  with  the  parts  attached  thereto, 
will  then  be  raised,  thus  removing  the  rec- 
ord from  the  turntable.     The  cam  91  then 

20  comes  into  action  through  the  rack  87,  ro- 
tates the  gear  81  and  the  sleeve  61,  to  which 
said  gear  is  attached,  to  swing  the  record 
carrier  to  its  position  o^er  the  record  rack 
in  a  manner  exactly  similar  to  that  herein- 

25  before  described. 

The  operation  of  this  improved  auto- 
matic talking  machine  is  as  follows:  Sup- 
posing the  sound  box  to  be  in  position  ad- 
jacent the  outer  margin  of  the  record  on 

30  the  turntable  3,  the  stylus  or  needle  having  its 
point  in  place  in  the  record  groove  and  the 
parts  of  the  mechanism  for  controlling  the  re- 
producing devices  being  in  the  position  indi- 
cated in  Fig.  18;  and  also  supposing  that 

35  the  parts  are  all  at  rest  and  that  the  brake 
shoe  11  is  in  contact  with  the  turntable  3, 
by  reason  of  the  position  of  the  cam  nut  25 ; 
it  is  then  only  necessary  to  turn  the  said 
nut  25  manually  so  that  the  brake  shoe  will 

40  be  allowed  to  be  withdrawn  from  contact 
with  the  turntable  by  the  spring  12  acting 
upon  the  brake  lever  9.  The  turntable  Avill 
then  revolve  in  the  usual  manner,  and  the 
needle   will   traverse   the   whole   width   of 

45  the  record  until  the  reproducer  arm  comes  in 
contact  with  the  projection  or  stop  28  car- 
ried by  the  arm  27.  This  will  release  the 
latch  or  lug  31,  and  thereby  turn  the  shaft 
30,  which  moves  the  rod  33  longitudinally 

50  toAvard  the  right  as  shown  in  Fig.  18.  The 
longitudinal  movement  of  the  rod  30  acts 
upon  the  pin  40,  and  thereby  raises  the  arm 
38  out  of  the  notch  in  the  cam  41,  and  also 
releases  the  arm  43  so  that  the  cam  motor  is 

55  allowed  to  rotate  the  shaft  13  and  all  of  the 
cams  carried  thereby. 

It  will  be  seen,  at  this  i^oint,  the  record 
carrier  and  record  rack  operating  mecha- 
nism are  thrown  into  operation,  but  before 

60  continuing  to  a  description  of  such  mecha- 
nism the  action  of  the  mechanism  for  oper- 
ating the  reproducer  and  parts  connected 
thereto  will  be  continued  with.  As  the  cam 
14  has  now  been  started  by  the  cam  motor 


so  as  to  revolve  in  anti-clockwise  direction,  65 
as  shown  in  Fig.  18,  the  lever  16  will  be  os- 
cillated and  its  outer  end  raised.    This  will 
raise  the  vertical  rod  19,  and,  consequently, 
the  arm  22,  Avhich  will  then  contact  with 
and  raise  the  reproducer  arm  23,  shown  by  7o 
dotted  circle  in  Fig.   16.     The  supporting 
arm  22  being  inclined,  the  reproducer  arm 
and  parts  will  slide  from  the  first  position 
above  mentioned  toward  the  lovrer  end  of 
said  supporting  arm  imtil  arrested  by  con-  75 
tact  with  the  stop  28',  which  is  so  adjusted 
as  to  place  the  stylus  of  the  soiuid  box  or 
reproducer  above  the  beginning  or  outer  end 
of  the  record  groove. 

As  the  cam  14  continues  to  revohe,  the  so 
sound  box  is  still  held  at  a  suflicient  distanci^ 
above  the  record  to  allow  tlie  said  record  to 
be  removed  and  another  one  placed  in  posi- 
tion upon  the  turntable,  and  the  sound  box 
is  not  again  lowered  until  the  follower  15  ^^ 
again  enters  the  notch  in  the  cam  14,  dur- 
ing which  time  the  changing  of  the  rec- 
ord has  been  completed. 

Now  returning  to  the  point  at  which  the 
cam  shaft  is  first  started,  it  will  be  seen  that  ^^ 
as  the  cam  41  is  rotated  the  follower  arm  38 
will  be  maintained  in  its  raised  position  by 
reason  of  its  contact  with  the  portion  of  tlie 
cam  adjacent  the  pin  46.  This  will  keep  the 
arm  42  out  of  contact  with  the  projecting  ^^ 
arm  43  on  the  governor  shaft  44  imtil  the 
notch  has  again  allowed  the  follower  arm 
38  to  drop.  Meanwhile,  the  pin  46  has  been 
rotated  with  the  cam  41,  and  almost  imme- 
diately after  starting  contacts  with  the  lower  ^^^ 
end  of  the  swinging  arm  35.  This  moves 
the  rod  33  in  the  opposite  direction  to  that 
above  described,  or  in  otlier  words,  from 
right  to  left,  as  shown  in  Fig.  18.  This 
forces  the  lug  31  past  the  latch  27',  thereby  ^^^ 
setting  stop  28  in  such  position  as  to  be 
ready  for  another  contact  with  the  repro- 
ducer arm  23.  In  this  manner  it  is  seen  that 
after  the  cam  motor  is  once  started,  the 
starting  mechanism  is  immediately  reset,  ^^^ 
while  the  motion  of  the  cams  themselves  per- 
mits the  motion  of  the  cam  motor  until  the 
follower  arm  38  drops  into  the  notch  in  the 
cam  41. 

When  the  cam  shaft  13  begins  to  rotate,  ^^^ 
and  Avhile  the  operations  last  above  described 
are  taking  place,  the  record  carrier  is  be- 
ing  operated   to    transfer    the   record   just 
used  from  the  turn  table  to  the  correct  shelf 
in  the  record  rack,  and  to  substitute  another  ^^^ 
record  therefor  on  the  turnta1)le.    When  not 
in  use  the  record  carrier  arm  60  is  in  the  po- 
sition shown  in  Fig.  4,  that  is,  at  one  side 
of  the  center  of  the  turntable  so  as  to  alloAv 
the  sound  box  or  reproducer  to  have  a  free  -^^^ 
]Dath  along  a  radius  of  the  record.    The  first 
motion  of  the  arm  60  therefore  is  to  be  moved 
so  that  the  same  is  brought  to  a  stop  above 
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the  diameter  of  the  record.  This  is  accom- 
plished by  the  shape  of  the  cam  groove  91' 
in  the  cam  01,  and  particularly  shown  in  Fig. 
22,  immediately  adjacent  the  dotted  circle 
indicating  the  follower  90. 

At  this  point  the  record  carrier  arm  GO  is 
at  rest  for  a  short  time  while  the  jaws  62  and 
(53  are  moved  to  engage  the  record  disk.  This 
is  accomplished  by  the  connection  between 
the  arms  72  and  said  jaws,  as  above  de- 
scribed. As  the  follower  73  on  the  arm  72  is 
raised,  the  jaws  are  first  moved  toward  each 
other  and  then  a  continued  motion  of  the 
follower  73  onto  tlie  larger  arch-shaped  sur- 
face of  the  cam  71,  together  with  the  upward 
movement  of  the  sleeve  61  caused  l\y  the 
follower  79,  moving  onto  the  outer  arch- 
shaped  surface  of  the  cam  77.  lifts  the  arm 
60,  together  with  the  record  disk. 

At  this  point  the  arm  60  is  sw^ing  around 
in  the  direction  of  the  record  carrier,  by  rea- 
son of  the  movement  of  the  follower  90  in 
the  cam  groove  91'  until  the  record  is  brought 
al)ove  its  shelf.  The  jaws  62  and  63  are  then 
made  to  disengage  from  the  record,  and  the 
record  arm  is  swung  out  of  the  path  of  the 
I'ecord  rack,  Avhich  is  then  raised  one  notch 
by  reason  of  the  cam  92  then  commg  into  ac- 
tion to  o]:)erate  the  pawl  103.  The  carrier 
arm  is  then  returned  to  position  within  the 
record  rack  above  the  next  record  disk, 
which  is  immediately  gripped  by  the  jaws 
62  and  63,  and  removed  from  the  rack  and 
placed  upon  the  turntable  in  a  manner  just 
the  reverse  of  that  above  described  in  remov- 
ing the  record  from  the  turntable.  At  this 
point  the  sound  box  and  other  reproducing 
parts  are  lowered  by  reason  of  the  folloAver 
15  entering  the  notch  in  the  cam  14,  and  the 
cam  motor  is  stopped  by  reason  of  the  arm 
38  entering  the  notch  in  the  cam  -ll.  The 
turntable  motor  is  then  started  because  the 
rod  or  post  19  has  been  lowered  carrying 
with  it  the  inclined  projection  24  which 
allows  the  spring  12  to  move  the  brake  lever 
9  so  that  the  brake  shoe  11  is  disengaged 
from  the  turntable. 

This  succession  of  operations  or  move- 
ments is  repeated  until  all  the  records  car- 
ried by  the  rack  have  been  reproduced,  or 
until  the  eccentric  nut  25  has  been  moved  to 
force  the  brake  shoe  11  permanently  into 
contact  with  the  turntable. 

It  is  to  be  understood  that  this  invention 
is  not  limited  to  the  exact  form  and  arrange- 
ment of  parts  herein  described,  since  the 
same  may  be  changed  by  the  substitution  of 
mechanical  equivalents,  by  the  modification 
of  the  construction  or  arrangement  or  the 
omission  of  some  of  the  parts,  by  the  addi- 
tion of  auxiliary  devices,  or  by  making  other 
changes  without  deDartinff  from  the  spirit  of 
the  invention  or  the  scope  of  the  appended 
claims. 


Having  fully  described  this  invention,  I  65 
claim  and  desire  to  protect  by  Letters  Pat- 
ent of  the  United  States : 

1.  A  talking  machine  comprising  a  sup- 
port for  talking  machine  records,  a  maga- 
zine for  holding  talking  machine  records,  70 
and  means  for  automatically  clamping  and 
moving  a  talking  machine  record  from  said 
magazine  to  said  support. 

2.  A  talking  machine  comprising  a  sup- 
port for  talking  machine  records,  a  magazine  75 
for  talking  machine  records,  and  means  for 
automatically  gripping  and  moving  a  talk- 
ing machine  record  from  said  magazine  to 
said  support  and  I'eturning  the  same  to  said 
magazine.  80 

3.  A  talking  machine  comprising  a  sup- 
port for  talking  machine  records,  of  actuat- 
ing means  therefor,  a  magazine  for  holding 
talking  machine  records,  and  means  actu- 
ated by  said  actuating  means  for  moving  any  85 
one  of  said  talking  machine  records  selec- 
tively from  said  magazine  to  said  record 
support. 

4.  A  tallving  machine  comprising  a  sup- 
port for  talking  machine  records,  actuating  90 
means  therefor,  a  magazine  for  holding  talk- 
ing machine  records,  and  means  actuated  by 
said  first  mentioned  means  for  moving  any 
one  of  said  talking  machine  records  selec- 
tively from  said  magazine  to  said  record  sup-  95 
port  and  returning  the  same  to  said  maga- 
zine. 

5.  In  a  talking  machine,  the  combination 
with  a  sound  reproducer,  of  a  record  carrier, 

a  receptacle  for  the  records,  and  means  actu-  100 
ated  by  the  movement  of  said  reproducer  for 
starting  the  operation  of  said  record  carrier 
and  record  receptacle. 

6.  In  a  talking  machine,  the  combination 
vrith  a  movable  i-epi'oducing  mechanism,  of  105 
a  record  carrier,  a  storage  receptacle  for  the 
records,  a  latch  operated  by  the  motion  of 
said  reproducing  mechanism  for  starting 
the  operation  of  said  record  carrier,  and 
means  for  resetting  said  latch  and  means  for  HO 
stopping  the  operation  of  said  record  car- 
rier and  storage  receptacle. 

7.  In  a  talking  machine,  the  combination 
with  a  movable  sound  reproducer,  a  rotary 
record  su]:)port  and  a  motor  for  operating  ^^^ 
the  same,  of  a  record  carrier,  a  storage  re- 
ceptacle cooperating  therewith,  a  latch  op- 
erated by  the  motion  of  said  reproducer  for 
starting  the  operation  of  said  record  carrier 
and  storage  receptacle,  and  means  mechani-  ^^O 
cally  connected  Avith  said  record  carrier  and 
storage  receptacle  for  starting  and  stopping 
said  motor.  . 

S.  In  a  talking  machine,  the  combination 
with  a   rotary  record  support,  of  a  motor  ^^5 
therefor,  a  record  carrier,  a  receptacle  for 
records  cooperating  therewith,  a  sound  re- 
producer,  means   actuated   by   said   repro- 
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cliicer  for  slartinf.';  the  operation  of  said  rec- 
ord carrier  and  said  receptacle,  driving 
means  for  said  record  carrier  and  receptacle, 
and  means  connected  with  said  driving  means 
5  for  stopping  the  operation  of  said  motor. 

9.  In  a  talking  machine,  the  combination 
with  a  rotary  record  support,  of  a  motor 
therefor,  a  sound  box,  means  for  automati- 
cally raising  and  lowering  said  sound  box, 

10  a  record  carrier,  a  record  receptacle,  means 
for  operating  said  carrier  and  receptacle, 
means  controlled  by  said  soimd  box  for 
starting  said  carrier  and  receptacle  operat- 
ing mechanism,  and  iiieans  operatively  con- 

15  nected  with  said  sound  box  for  starting  and 
stopping  said  motor  for  said  rotary  record 
support. 

10.  In  a  talking  machine,  sound  reproduc- 
ing mechanism,  means  for  automatically  op- 

20  erating  said  reproducing  mechanism,  com- 
prising an  inclined  sup])ort,  a  cam  opera- 
tively connected  with  said  support,  means 
controlled  by  the  position  of  said  reproduc- 
ing mechanism  for  starting  the  rotation  of 

25  said  cam,  and  means  for  stopping  the  rota- 
tion of  said  cam. 

11.  In  a  talking  machine,  sound  repro- 
ducing mechanism,  means  for  automatically 
operating     said     reproducing     mechanism, 

30  comprising  an  inclined  support,  a  cam  oper- 
ati^'ely  connected  with  said  support,  means 
controlled  by  the  position  of  said  reproduc- 
ing mechanism  for  starting  the  rotation  of 
said  cam,  and  means  controlled  by  the  rota- 

35  tion  of  the  cam  mechanism  for  stopping 
said  cam. 

12.  In  a  talking  machine,  soimd  reproduc- 
ing mechanism,  means  for  a\itomatically 
operating     said     reproducing     mechanism, 

40  comprising  an  inclined  support,  a  cam  op- 
eratively connected  with  said  support,  a 
shaft  upon  which  said  cam  is  mounted, 
means  for  driving  said  shafti,  a  latch  coHt 
trolled  by  the  position  of  said  reproducing 

45  mechanism  for  starting  the  rotation  of  said 
cam,  and  means  connected  with  said  cam 
shaft  for  stopping  the  rotation  of  said  cam. 

13.  In  a  talking  machine,  the  combination 
with     sound     reproducing    mechanism     of 

50  means  for  automatically  operating  said  re- 
producing mechanism,  comprising  a  talldng 
machine  motor,  a  vertically  movable  support, 
means  controlled  by  the  position  of  said  re- 
producing mechanism  for  raising  and  low- 

55  ering  said  support,  means  for  starting  and 
stopping  said  talking  machine  motor  opera- 
tively connected  with  said  support,  and  con- 
trolled by  the  position  thereof. 

14.  In  a  talking  machine,  sound  reproduc- 
60  ing  mechanism,  means  for  automatically  op- 
erating said  reproducing  mechanism,  com- 
prising a  talking  machine  motor,  a  vertically 
movable  support,  means  for  starting  and 
stopping  said  talking  machine  motor,  com- 


prising a  projection  cari'ied  by  said  support  65 
and  operatively  connected  with  said  motor. 

15.  In  a  talking  machine,  a  turntable, 
sound  reproducing  mechanism,  means  for 
automatically  operating  said  reproducing 
mechanism,  comprising  a  vertically  movable  70 
support,  an  inclined  projection  carried  by 
said  &^^pport,  and  a  brake  lever  adapted  to 
engage  said  turntable  and  to  be  oscillated  by 
said  inclined  projection. 

16.  In  a  talking  machine,  a  turntable,  75 
means  for  automatically  placing  the  records 
upon  and  removing  the  same  from  said 
turntable,  comprising  a  movable  support, 
means  carried  by  said  supiiort  adapted  to 
clamp  the  records,  means  for  moving  said  80 
support  to  and  away  from  said  turntable, 
and  a  receptacle  adapted  to  receive  the  rec- 
ords when  disengaged  from  said  support. 

17.  In  a  talking  machine,  a  turntable, 
means  for  automatically  placing  the  records  85 
upon  and  removing  the  same  from  said 
turntable,  comprising  a  movable  support, 
jaws  carried  by  said  support,  means  foi- 
drawing  said  jaws  together  to  engage  the 
record,  means  for  moving  the  said  support  90 
vertically,  means  for  moving  said  support 
laterally  to  and  away  from  said  turntable, 
and  a  receptacle  adapted  to  receive  the  rec- 
ords when  disengaged  from  said  automati- 
cally operated  means.  95 

18.  In  a  talking  machine,  a  turntable, 
means  for  automatically  placing  the  records 
upon  and  removing  the  same  from  said  turn- 
table, comprising  a  pivoted  carrier  arm  or 
support,  jaAvs  carried  by  said  arm,  means  for  100 
drawing  said  jaws  together  for  engaging 
the  records,  means  for  moving  said  support 

to  and  away  from  said  turntable,  and  a  re- 
ceptacle adapted  to  receive  the  records  when 
disengaged  from  said  support.  105 

19.  In  a  talking  machine,  a  turntable, 
means  for  automatically  placing  the  record 
upon  and  removing  the  same  from  said  turn- 
table, comprising  a  horizontal  arm,  jaws  car- 
ried by  said  arm,  means  for  causing  said  n^ 
jaws  to  engage  the  record,  a  sleeve  to  which 
said  arm  is  attached,  a  rod  passing  through 
said  sleeve  and  forming  part  of  means  for 
operating  said  jaws,  and  a  receptacle  adapt- 
ed to  receive  the  records  when  disengaged  n^ 
from  said  automatically  operated  means. 

20.  In  a  talking  machine,  a  turntable, 
means  for  automatically  placing  the  records 
on  and  removing  the  same  from  said  turn- 
table, comprising  a  swinging  arm,  a  sleeve  to  1^^ 
which  said  arm  is  attached,  a  rod  passing 
through  said  sleeve,  means  carried  by  said 
arm  for  clamping  the  record  thereto,  said 
means  comprising  a  jaw  slidable  longitudi- 
nally of  said  arm  and  being  operatively  con-  i"^ 
nected  with  said  rod,  means  for  moving  said 
rod,  and  a  receptacle  adapted  to  receive  the 
records  when  disengaged  from  said  arm. 
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21.  In  a  talking  machine,  a  turntable, 
means  for  automatically  placing  the  records 
upon  and  removing  the  same  from  said  turn- 
table, comprising  a  swinging  arm,  a  rotata- 

5  ble  sleeve  upon  which  said  arm  is  mounted, 
a  rod  passing  through  said  sleeve,  means 
carried  by  said  arm  for  engaging  the  record, 
said  means  comprising  a  jaAv  slidable  upon 
said  arm,  connections  between  said  jaw  and 
10  said  rod,  means  for  moving  said  rod,  means 
for  rotating  said  sleeve,  and  a  receptacle 
'  adapted  to  receive  the  records  when  disen- 
gaged from  said  arm. 

22.  In    a  .talking   machine,    a    turntable, 
15  means  for  automatically  placing  the  record 

upon  and  removing  the  same  from  said  turn- 
table, comprising  a  swinging  arm  and  a 
sleeve  upon  which  said  arm  is  mounted,  a 
rod  passing  through  said  sleeve,  means  car- 

20  ried  by  said  arm  for  engaging  the  record, 
comprising  a  jaw  slidable  upon  said  arm, 
connections  between  said  jaw  and  rod,  means 
for  moving  said  rod  vertically,  and  a  recep- 
tacle adapted  to  receive  the  records  when 

25  disengaged  from  said  arm. 

23.  In  a  talking  machine,  a  turntable, 
means  for  automatically  placing  the  records 
upon  and  removing  the  same  from  said  turn- 
table, comprising  a  swinging  arm,  a  sleeve 

30  upon  which  said  arm  is  carried,  a  gear  also 
carried  by  said  sleeve,  a  longitudinally  mov- 
able rack  meshing  with  said  gear,  means  for 
moving  said  rack  to  swing  said  arm,  a  verti- 
cal rod  passing  through  said  sleeve,  means 

35  carried  by  said  arm  for  clamping  the  record, 
connections  between  said  rod  and  said 
clamping  means,  means  for  moving  said  rod 
vertically  to  clamp  the  record,  means  for 
moving  said  sleeve   vertically  to   raise   or 

40  lower  said  arm,  and  a  receptacle  adapted  to 
receive  the  records  when  disengaged  from 
said  automatically  operated  means. 

24.  In  a  talking  machine,  a  turntable, 
means  for  automatically  supplying  records 

45  to  said  turntable  and  removing  the  same 
therefrom,  comprising  a  swinging  pa'm, 
means  on  said  arm  adapted  to  clamp  the  rec- 
ord, a  record  rack  having  a  series  of  com- 
partments or  divisions  for  the  records,  means 

50  for  moving  said  rack  to  bring  the  divisions 
thereof  successively  opposite  the  record  car- 
rier, and  means  for  swinging  said  carrier  to 
and  from  said  turntable  into  the  divisions  of 
said  rack  for  swinging  the  same  clear  of 

55  said  rack  during  the  movement  of  said  rack, 
and  for  swinging  the  carrier  into  said  rack 
to  engage  another  record. 

25.  In  a  talking  machine,  a  turntable, 
means  for  automatically  supplying  the  rec 

GO  ords  to  said  turntable  and  removing  the 
same  therefrom,  comprising  a  record  carrier, 
a  record  rack  cooperating  Therewith  having 
a  series  of  divisions  for  the  records,  a  toothed 
bar  attached  to  said  rack,  pawls  engaging 


said  toothed  bar,  one  of  said  pawls  being  65 
pivoted  at  a  fixed  point,  a  toggle  connected 
to  the  other  of  said  pawls,  and  means  for 
operating  said   toggle   to  raise  the   record 
rack. 

26.  In    a   talking   machine,    a    turntable,  70 
sound   reproducing  mechanism,   means   for 
operating   said   reproducing  mechanism   to 
make  the  same  active  and  inactive  and  to  re- 
turn the  same  to  the  starting  position,  a  rec- 
ord carrier  for  clamping  and  placing  records  75 
upon  and  removing  the  same  from  said  turn- 
table, a  record  rack  or  receptacle,  a  series  of 
cams  for  operating  said  parts,  a  shaft  upon 
which  said  cams  are  carried,  means  for  ro- 
tating said  cam  shaft,  and  mechanism  con-  80 
nected  with  said  reproducing  mechanism  for 
throwing  into  action  said  rotating  means, 
and  means  operated  by  the  rotation  of  said 
shaft  to  stop  said  rotating  means. 

27.  In   a    talking   machine,   a   turntable,  85 
sound   reproducing  mechanism,  means   for 
operating  said   reproducing  mechanism   to 
make  the  same  active  and  inactive  in  rela- 
tion to  the  records,  a  record  carrier  for  plac- 
ing the  records  upon  and  removing  the  same  ^^ 
from  said  turntable,  a  record  rack  or  recep- 
tacle for  the  records,  a  series  of  cams  opera- 
tively  connected  with  said  parts,  a  shaft  upon 
which  said  cams  are  carried,  means  for  driv- 
ing said  cam  shaft,  a  governor  connection  9^ 
Avith  said  driving  means,  a  stop  adapted  to 
arrest  the  movement  of  said  governor,  con- 
nections between  said  stop  and  said  repro- 
ducing mechanism,  and  means  operated  by 
said  cam  shaft  to  operate  said  stop  to  arrest  ^^^ 
the  movement  of  said  governor. 

28.  In  an  automatically  operated  talking 
machine,  sound  reproducing  mechanism,  a 
series  of  cams  for  operating  the  different 
parts,  a  shaft  upon  which  said  cams  are  car-  ^^^ 
ried,  means  for  driving  said  shaft,  a  gov- 
ernor for  said  driving  means,  a  stop  for  said 
governor,  a  latch  adapted  to  be  released  by 
said  sound  reproducing  mechanism  to  re- 
move said  governor  stop,  a  cam  carried  by  ^^ 
said  shaft  having  a  folloAver  connected  with 
said  stop,  said  cam  being  adapted  to  move 
said  stop  to  arrest  the  rotation  of  said  gov- 
ernor. 

29.  In    a    talking   machine,   a   turntable,  H^ 
sound   reproducing  mechanism,  means  for 
operating  said   reproducing  mechanism   to 
make  the  same  active  and  inactive,  a  record 
carrier  for  placing  the  records  upon  and  re- 
moving the  same  from  said  turntable,  a  rec-  ^^O 
ord  rack  or  receptacle,  a  series  of  cams  for 
operating  said  parts,  a  shaft  upon  which 
said  cams  are   carried,  means   for   driving 
said  cam  shaft,  a  stop  for  arresting  the  mo- 
tion of  said  driving  means,  and  a  latch  con-  125 
nected  Avith  said  stop  and  operated  by  the 
moA'ement  of  said  sound  reproducing  mecha- 
nism for  removing  said  stop,  a  follower  con^ 
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nected  with  said  stop  and  adapted  to  operate 
the  same  to  arrest  the  motion  of  the  driving 
means,  and  connections  between  one  of  said 
cams  and  said  latch  for  resetting  the  same. 
5  30.  In  an  automatically  operated  talking 
machine,  a  motor,  sound  reproducing  mecha- 
nism, cams  for  controlling  the  operation  of 
the  parts  thereof,  a  cam  shaft  upon  which 
said  cams  are  mounted,  driving  mechanism 

10  for  said  shaft,  a  stop  for  said  driving  mecha- 
nism, connections  between  said  reproducing 
mechanism  and  said  stop  adapted  to  remove 
the  latter  by  the  motion  of  said  reproducing 
mechanism,  cam  operated  means  for  reset- 

15  ting  said  stop,  and  cam  operated  means  for 
controlling  the  action  of  the  talking  machine 
motor. 

31.  In  a  sound  reproducing  machine,  the 
combination  of  a  record  support,  a  record 

20  thereon  and  rotated  thereby  and  horizontally 
movable  means  for  automatically  lifting  the 
record  from  the  support,  said  means  being 
also  automatically  moved  to  sAving  said  I'ec- 
ord  horizontlly. 

25  32.  In  a  talking  machine,  the  combination 
with  a  horizontal  turntable,  of  a  pivoted 
record  carrier  and  support  and  means  for 
sAvinging  said  carrier  and  support  in  a  hori- 
zontal plane  into  and  out  of  position  over 

30  said  turntable. 

33.  A  machine  comprising  a  magazine 
adapted  to  support  a  plurality  of  sound  rec- 
ords, a  rotary  record  support  in  proximity 
to  said  magazine,  means  to  actuate  said  sup- 

35  port,  and  means  actuated  by  said  actuating 
means  to  shift  a  record  from  the  magazine 
to  the  support  and  then  to  return  the  record 
from  the  support  directly  to  its  original  posi- 
tion in  the  magazine. 

40  34.  In  a  sound  reproducing  machine,  the 
combination  with  a  rotatable  talking  ma- 
chine record  support,  of  means  for  support- 
ing a  series  of  talking  machine  records,  and 
means  arranged  to  be  operated  to  clamp  and 

45  shift  a  talking  machine  record  horizontally 
from  the  series  to  the  support. 

35.  In  a  sound  reproducing  machine,  the 
combination  with  a  rotatable  talking  ma- 
chine record  support,  of  means  for  support- 

50  ing  a  series  of  talking  machine  records,  and 
means  arranged  to  be  operated  to  clamp  and 
shift  a  talking  machine  record  from  the  sup- 
port to  the  series. 

36.  In  a  sound  reproducing  machine,  the 
55  combination  with  a  rotatable  talking  ma- 
chine record  support,  of  means  for  support- 
ing a  series  of  talking  machine  records,  and 
means  arranged  to  be  operated  to  clamp  and 
shift  a  talking  machine  record  from  the  se- 

30  ries  to  the  support  and  from  the  support  to 
the  series. 

37.  In  a  talking  machine,  the  combination 
with  a  talking  machine  record  support,  of 
means  mounted  upon  the  talking  machine 


structure  for  clamping  a  talking  machine  65 
record  and  moving  said  record  from  said 
support. 

38.  In  a  sound  reproducing  machine,  the 
combination  with  a  rotatable  talking  ma- 
chine record  support,  of  a  magazine  for  70 
sounds  records,  means  for  automatically 
clamping  and  transferring  a  talking  ma- 
chine record  from  the  magazine  to  the  sup- 
port, ancl  for  automatically  clamping  and 
transferring  a  talking  machine  record  from  75 
the  support  to  the  magazine. 

39.  In  a  sound  reproducing  machine,  the 
combination  with  a  rotatable  record  support, 
of  a  sound  reproducer,  a  magazine,  means  for 
automatically  transferring  a  record  from  the  80 
magazine  to  the  support  and  from  the  sup- 
port to  the  magazine,  and  means  controlled 
by  the  reproducer  for  automatically  moving 
said  I'eproducer  out  of  operative  position 
and  simultaneously  stopping  the  record  sup-  85 
port. 

40.  In  a  sound  re])roducing  machine,  the 
combination  with  a  rotatable  record  support, 
of  a  magazine,  means  for  automaticaUy 
transferring  a  record  from  the  magazine  to  90 
the  support  and  from  the  support  to  the 
magazine,  and  a  brake  engaging  said  sup- 
port and  automaticallj^  actuated  to  stop  the 
rotation  of  said  support  during  the  transfer 

of  records.  95 

41.  In  a  sound  reproducing  machine,  the 
combination  with  a  rotatable  record  support, 
of  a  magazine,  and  oscillatory  means  ar- 
ranged to  entirely  support  and  to  carry  a 
record  between  said  record  support  and  said  100 
magazine. 

42.  In  a  sound  reproducing  machine,  the 
com.bination  with  a  rotatable  record  support, 
of  rotating  means  therefor,  a  sound  box  and 
stylus,  a  magazine,  means  for  automatically  ^05 
transfering  a  record  from  the  magazine  to 
the  support  and  from  the  support  to  the 
magazine,  and  means  for  moving  the  stylus 
into  and  out  of  operative  position,  and 
means  controlled  by  said  sound  box  for  au-  HO 
tomatically  stopping  said  support  substan- 
tia llj^  simultaneously  with  the  movement  of 
said  stylus  out  of  operative  position  and  dur- 
ing the  transfer  of  records.  * 

43.  In  a  talking  machine,  the  combination  ^^^ 
v.ith  a  rotatable  record  support  and  driving 
mechanism  therefor,  of  a  pivoted  record  car- 
rier mounted  to  sAving  into  and  out  of  aline- 
ment  Avith  said  record  support  ancl  opera- 
tiA^ely  connected  to  said  driving  mechanism.   120 

44.  In  a  talking  machine,  the  combination 
Avith  a  substantially  flat  rotatable  record  sup- 
port and  driving  mechanism  therefor,  of  a 
record  carrier  adapted  to  form  the  sole  sup- 
port of  a  record  pivoted  to  swing  in  a  plane  1^5 
parallel  to  said  support  and  actuated  by  said 
driving  mechanism. 

45.  A  talking  machine  comprising  a  turn- 
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IX 


table  and  driving  mechanism  therefor,  a 
radial  arm  mounted  to  swing  over  said  turn- 
table, a  sound  box  carried  bj'^  said  arm,  an 
auxiliary  driving  mechanism  and  means 
5  mounted  to  reciprocate  in  a  A^ertical  line  and 
actuated  by  said  auxiliary  driving  mecha- 
nism for  swinging  said  sound  box  vertically. 
46.  In  a  talking  machine,  the  combination 
with   a   turn-table   and   driving  mechanism 

10  therefor,  of  a  pivoted  record  carrier,  adapted 
to  form  the  sole  support  of  an  aiixiliary 
driving  mechanism,  and  means  actuated  by 
said  auxiliarv  driving  mechanism  for  swing- 
ing said  carrier. 

15  47.  In  a  talking  machine,  the  combination 
with  a  turntable  and  driving  mechanism 
therefor,  of  a  record  carrier  pivoted  to 
swing  in  a  plane  parallel  with  said  turntable 
and  arranged  to  form  the  solfe  support  for  a 

20  record,  and  means  actuated  by  said  driving 
mechanism  for  swinging  said  carrier. 

48.  A  talking  machine  comprising  a  rec- 
ord support,  driving  mechanism  therefor, 
an  arm  mounted  to  swing  over  said  support, 

25  a  sound  box  carried  by  said  arm,  and  means 
thrown  into  operation  by  said  driving  mech- 
anism for  moving  said  sound  box  down- 
Avardly  toward  said  support,  said  sound  box 
being  continuously  under  the  control  of  said 

30  means  while  being  moved  toward  said  sup- 
port thereby. 

49.  In  a  talking  machine,  the  combination 
with  a  support  for  talking  machine  records, 
of  a  magazine  adapted  to  hold  a  plurality 

35  of  disk  talking  machine  records,  and  means 
for  automatically  clamping  and  moving  a 
disk  talking  machine  record  from  said 
magazine  to  said  support. 

50.  In  a  talking  machine,  the  combination 
40  with  a  support  for  talldng  machine  records, 

of  a  magazine  adapted  to  hold  disk  talking 
machine  records,  and  means  for  automati- 
cally clamping  and  moving  a  disk  record 
from  said  support  to  said  magazine. 

45  51.  In  a  talking  machine,  the  combination 
with  a  support  for  talking  machine  records, 
of  a  magazine  for  holding  disk  talking  ma- 
chine records,  and  means  for  automatically 
clamping  and  moving  a  disk  talking  ma- 

50  chine  record  from  said  magazine  to  said  sup- 
port and  returning  the  same  to  said  maga- 
zine. 

52.  In  a  talking  machine,  the  combination 
with  a  support  for  talking  machine  records, 

55  of  a  magazine  for  holding  disk  talking  ma- 
chine records,  and  means  for  automatically 
clamping  and  moving  a  disk  talking  ma- 
chine record  from  said  magazine  to  said 
support  and  returning  the  same  to  its  origi- 

60  nal  position  in  said  magazine. 

53.  In  a  talking  machine,  the  combination 
with  a  rotary  support  for  talking  machine 
records,  of  actuating  means  therefor,  a 
magazine  for  holding  a  plurality  of  disk 


talldng  machine  records,  and  means  auto-  65 
matically  actuated  by  said  actuating  mecha- 
nism for  moving  a  record  selectively  from 
said  magazine  to  said  support. 

54.  In  a  talking  machine,  the  combination 
Avith  a  rotary  support  for  talking  machine  70 
records,  of  actuating  means  therefor,  a 
magazine  for  holding  a  plurality  of  disk 
talking  machine  records,  and  means  auto- 
matically actuated  by  said  actuating  mecha- 
nism for  moving  a  talking  machine  record  7£ 
selectively  from  said  magazine  to  said  sup- 
port and  for  returning  the  same  to  said 
magazine. 

55.  In  a  talking  machine,  the  combination 
Avith  a  rotary  support  for  talking  machine  SO 
records,  of  actuating  means  therefor,  a 
magazine  for  holding  a  plurality  of  disk 
talking  machine  records,  and  means  auto- 
matically actuated  by  said  actuating  mecha- 
nism for  moving  a  talking  machine  record  ^^ 
selectively  from  said  magazine  to  said  sup- 
port and  for  returning  the  same  directly  to 
its  original  position  in  said  magazine. 

56.  In  a  talking  machine,  the  combination 
with  a  sujDport  for  talking  machine  records,  90 
of  a  magazine  for  holding  talking  machine 
records,  means  for  transferring  records  from 
said  magazine  to  said  support,  a  motor  for 
actuating  said  support,  an  auxiliary  motor 
for  actuating  said  record  transferring  95. 
means,  and  means  whereby  said  first  men- 
tioned motor  will  automatically  start  said 
auxiliary  motor. 

57.  In  a  talking  machine,  the  combination 
with  a  support  for  talking  machine  records,  ^^^ 
of  a  magazine  for  holding  talking  machine 
records,  rheans  for  transferring  records  be- 
tween said  magazine  and  said  support,  a 
motor  for  actuating  said  support,  an  auxil- 
iary motor  for  actuating  said  record  trans-  ^^^ 
f  erring  means,  and  means  whereby  said  first 
mentioned  motor  will  automatically  start 
said  auxiliary  motor,  and  whereby  said  first 
mentioned  motor  will  be  automatically 
stopped.  '    ilQ 

58.  In  a  talking  machine,  the  combination 
with  a  support  for  talking  machine  records, 
of  a  magazine  for  holding  talking  machine 
records,  means  for  transferring  records  be- 
tween said  magazine  and  said  suj)port,  a  ^^^ 
motor  for  actuating  said  support,  an  aux- 
iliary motor  for  actuating  said  record  trans- 
ferring means,  means  whereby  said  first 
mentioned  motor  will  automatically  start 
said  auxiliary  motor,  and  whereby  said  first  ^^^ 
mentioned  motor  will  be  automatically 
stopped,  and  means  whereby  said  auxiliary 
motor  Avill  be  automatically  stopped. 

59.  In  a  talking  machine,  the  combination 
with  a  support  for  talking  machine  records,  ^^^ 
of  a  magazine  for  holding  talking  machine 
records,  means  for  transferring  records  be- 
tween said  magazine  and  said  support,  a 
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motor  for  actuating  said  support,  an  aux- 
iliary motor  for  actuating  said  record  trans- 
ferring means,  means  whereby  said  first 
mentioned  motor  will  automatically  start 
5  said  auxiliary  motor,  and  whereby  said  first 
mentioned  motor  Avill  be  automatically 
stopped,  and  means  whereby  said  auxiliary 
motor  will  be  automatically  stopped  and 
said    first   mentioned   motor    automatically 

10  started. 

60.  The  combination  with  a  talking  ma- 
chine including  a  record  support,  a  sound 
box,  and  means  for  actuating  the  talking 
machine,  of  means  for  placing  a  record  on 

15  or  removing  it  from  said  support,  a  ver- 
tically   movable    supporting    rail    for    the 


sound  box,  means  for  automatically  lower- 
ing the  rail  after  the  record  has  been  placed 
upon  the  support,  means  for  raising  the  rail 
to  lift  the  sound  box  from  the  record  after  20 
the  record  has  been  played  to  permit  the  re- 
moval of  the  record  from  the  support,  and 
means  controlled  by  said  sound  box  for  auto- 
matically stopping  the  talking  machine 
actuating  means  upon  the  raising  of  the  rail.  25 

In  testimony  whereof,  I  have  hereunto  set 
my  hand  this  25th  day  of  October,  A.  D. 
1904. 

LOUIS  P.  VALIQUET. 

Witnesses : 

Edw.  W.  Vaill,  Jr., 

Max   BAYENDOErER. 
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T<y  fill  whom  it  may  concern: 

Be  it  known  that  I,  Lotus  An'geixo,  a  citi- 
zen of  the  United  States,  residing  at  Kansas 
City,  in  the  county  of  Jackson  and  State  of 
5  Missouri,  have  invented  certain  new  and 
useful  Improvements  in  Eepeating  Attach- 
ments for  Phonographs^  of  which  the  fol- 
lowing is  a  full,  clear,  and  exact  description, 
such  as  will  enable  others  skilled  in  the  art 

10  to  which  it  appertains  to  make  and  use  the 
same. 

The  invention  relates  to  a  repeating  at- 
tachment for  sound  reproducing  machines 
and  seeks  to  provide  a  simple  and  effective 

15  repeating  attachment  which  may  readily  be 
employed  in  connection  with  the  usual  disk 
record  sound  reproducing  machine. 

Sound  reproducing  machines  ai*e  fre- 
quently employed  for  inlaying  music  for  en- 

20  tertainments,  "advertising  purposes  and  in 
the  home,  and  motors  that  will  drive  the  ma- 
chine continuously  are  common, _  but  when 
each  record  is  played  the  position  of  the 
contacting  parts  of  the  machine  must  be  re- 

25  turned  to  the  starting  point  which  requires 
the  services  of  an  attendant,  so  that  the  ma- 
chine will  not  play  continuously  witliout  at- 
tention. 

Repeating  devices  have  been  devised  that 

30  require  building  in  the  machine,  but  these 
cannot  be  readily  attached  to  the  usual  form 
of  machine  after  the  latter  is  constructed. 
It  is  essential  that  an  efficient  and  inexpen- 
sive attachment  be  provided  that  may  be 

35  attached  to  the  machine  that  has  been  used 
so  that  any  machine  may  easily  be  converted 
to  a  repeating  machine,  and  so  that  the  at- 
tachment may  be  removed  when  desired,  it 
being  undesirable  for  a  machine  to  always 

40  repeat. 

The  present  invention  seeks  to  provide  an 
improved  repeating  mechanism  for  sound 
reproducing  machines  that  can  readily  be 
arranged  on  the  usual  disk  record  sound  re- 

46  producing  machine  and  lifted  from  the  ma- 
chine almost  instantly  when  it  is  desired  to 
discontinue  its  use. 

With  these  and  other  objects  in  view,  the 
invention  consists  in  the  features  of  con- 

50  struction,  combinations  and  arrangements  of 
parts  hereinafter  set  forth,  illustrated  in  the 
accompanying  drawings  and  more  particu- 
larly pointed  out  in  the  appended  claims. 
By  employing  an  attachment  that  is  easily 

65  placed  upon  the  machine  and  as  easily  re- 


moved therefrom,  the  usual  machine  is  easily 
and  effectually  converted  to  a  repeating  ma- 
chine and  may  as  readily  be  reconverted  to  a 
non-repeating  machine. 

In  the  drawings :  60 

Figure  1,  is  a  fragmentary  plan  view  of 
the  usual  disk  record  sound  reproducing  ma- 
chine illustrating  the  connection  of  the  im- 
proved repeating  attachment,  the  latter  be- 
ing shown  in  plan  view.  65 

Fig.  2,  is  a  fragmentary  view  in  elevation 
of  the  sound  reproducing  machine,  illus- 
trating the  connectioh  of  the  reproducing 
attachment  thereto. 

Fig.   3,  is  a  fragmentary  sectional  view  70 
taken  on  line  1 — 1  of  Fig.  1. 

Fig.  4,  is  a  sectional  -sdew  taken  on  line 
la_ia  of  Yig.  1. 

Fig.  5,  is  a  fragmentary  plan  view  of  the 
engaging  and  releasing  lever  of  the  mech-  75 
anism. 

The  ujDper  wall  3,  disk  4,  record  plate  5, 
arm  6,  connecting  tube  7,  incasement  8  and 
needle  9  are  of  the  common  and  well  known 
construction  employed  in  disk  record  sound  80 
reproducing  machines,  commonlj^  called 
phonographs. 

Resting  on  the  wall  3  at  10  and  11  is  the 
bracket  12  which  spans  the  disk  4  and  it  is 
held  in  operative  position  by  the  springs  13,  85  ! 
14  and  15,  there  being  preferably  no  other 
means  of  securing  the  bracket  to  the  plate. 

Journaled  in  the  bracket  12  at  16  and  17 
is  the  shaft  18  the  joui-nal  17  being  prefer- 
ably a  pointed  or  cone  shaped  bearing  so  90' 
that  by  springing  the  bracket  slightly  the 
shaft  is  easily  removed  and  replaced  in  the 
position  shown.  The  vertical  shaft  19  is 
journaled  in  the  bracket  12  at  20  and  in  the 
lever  21  at  22  and  has  rigidly  mounted  95  \ 
thereon  the  frictional  contact  wheel  23  and 
the  worm  x^inion  24,  the  latter  meshing  with 
the  Avorm  wheel  25,  the  lever  being  pivoted 
at  26,  and  when  the  bracket  12  is  properly 
located  .the  lever  in  the  position  shown  in  ^^^ 
full  lines  of  Fig.  5  holds  the  wheel  23  in  con- 
tact with  the  disk  4,  while  in  the  position 
indicated  in  dotted  lines  of  Fig.  5  the  lever 
holds  the  wheel  out  of  engagement  with  the 
disk.  When  the  wheel  23  is  in  engagement  ^®2 
with  the  disk  4  the  shaft  18  will  revolve  by 
reason  of  frictional  contact  with  the  disk 
and  the  shaft  12  is  rotated  through  worm 
pinion  24  and  the  worm  gear  25,  this  mo- 
tion being  continuous  as  long  as  the  disk  -^1® 
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is  revolved,  many  disks  being  driven  by 
electric  motors  for  continuous  playing. 

The  shaft  18  is  provided  with  the  slot  27 
in  which  is  mounted  the  binding  screw  28 
5  the  latter  securing  the  end  29  of  the  spiral 
spring  shaped  carrier  30,  the  carrier  being 
otherwise  freely  mounted  on  the  shaft.  The 
carrier  30  is  provided  with  the  loop  shaped 
projecting  portion  31  in  order  to  reach  out 

1®  -from  the  shaft  12  and  engage  the  hook  32 
which  projects  from  the  incasement  8.  This 
carrier  30  is  of  a  larger  internal  diameter 
than  the  diameter  of  the  shaft  18  and  the 
loop  31  is  so  shaped  as  to  space  the  carrier 

15  around  and  away  from  the  shaft  so  that  the 
hook  32  will  pass  between  the  inner  surface 
of  the  carrier  and  the  lower  side  of  the  shaft 
as  the  hook  traverses  the  carrier.  Secured 
in  the  bracket  12  at  33  is  the  adjustable 

20  plunger  shaped  stop  bar  34  which  is  held  in 
the  desired  position  by  the  thumb  set  screw 
35,  the  views  representing  a  record  plate 
5  of  a  smaller  diameter  than  the  disk  4 
which  is  the  usual  practice,  it  also  being 

25  usual  to  employ  record  plates  of  a  diameter 
equal  to  the  disk,  the  plunger  34  being  of 
sufficient  range  of  adjustment  to  accommo- 
date the  employment  of  different  size  record 
plates,  and  being  so  adjusted  as  to  contact 

30   with  and  stop  the  incasement  8  when  the 

needle  9  has  been  carried  to  the  outer  edge 

of  the  operative  diameter  of  the  record  disk. 

The   shaft   18   is  sufficiently  elevated  so 

^  that  when  the  incasement  8  reaches  the  po- 

35  sition  of  full  lines  of  Fig.  1  the  projection 
31  of  the  carrier  30  will  engage  the  hook  32 
and  lift  the  incasement,  lifting  the  needle  9 
from  the  record  plate  5,  the  hook  continuing 
in  engagement  with  the  carrier  and  carry- 

40  ing  the  incasement  to  the  position  shown  in 
dotted  lines  of  Fig.  1.  When  the  carrier  will 
contract  in  length  owing  to  its  resiliency 
and  disengage  from  the  hook  32  allowing 
the  incasement  and  needle  to  drop  by  grav- 

45  ity  until  the  needle  engages  the  record  plate 
5.  It  being  understood  that  the  projection 
31  can  be  adjusted  by  the  binding  screw  28 
so  as  to  engage  the  hook  32  immediately 
on  the  needle  9  reaching  the  end  of  the 

50  record  on  the  record  plate  5,  and  that  the 
plunger  shaped  stop  bar  34  can  be  so  ad- 
justed as  to  stop  the  incasement  8  at  a  posi- 
tion that  will  place  the  needle  9  at  the  be- 
ginning of  the  record  on  the  record  plate. 

55  It  is  obvious  that  different  lengthed  car- 
riers 30  are  provided  to  serve  the  different 
diameter  of  record  plates  and  that  the  car- 
rier can  be  made  of  an  accurate  length  to 
suit  the  diameter  of  the  record  plate  so  that 

60  resiliency  of  the  carrier  will  not  be  essential 
or  advantageous.  It  is  preferred  however  to 
employ  a  resilient  carrier  of  a  length  that 
will  slightly  contract  when  the  incasement  8 
engages  with  the  stop  bar  34,  thus  avoiding 

65  accuracy  of  length  in  the  carrier  and  allow- 


ing a  range  of  adjustment  of  the -travel  of 
the  needle  9  as  it  is  returned  from  the  fin- 
ishing to  the  starting  position  of  the  record 
on  the  record  plate  5,  it  being  well  under- 
stood that  disk  records  are  played  from  near  ^^ 
the  periphery  toward  the  center  of  the 
record  plate. 

The  improved  repeating  attachment  may 
easily  be  placed  in  position  on  the  usual  disk 
record  sound  reproducing  machine  and  re-  -- 
moved  therefrom  at  will,  and  it  affords  an 
effective  and  inexpensive  means  of  tempo- 
rarily or  permanently  converting  the  usual 
phonograph  to  a  continuous  playing  ma- 
chine for  entertainments,  advertising  pur-  oq 
poses  and  the  like. 

What  I  claim  as  new,  and  desire  to  secure 
by  Letters  Patent,  is — 

1.  In  a  repeating  attachment  for  disk 
record  sound  reproducing  machines,  a  fric-  gg 
tion  wheel,  suitable  supports  for  said  fric- 
tion wheel,  said  friction  wheel  being  suit- 
ably constructed  and  arranged  to  contact 
witia  the  outer  edge  of  the  disk  of  a  sound 
reproducing  machine,  and  mechanism  ^q 
driven  by  said  friction  wheel  whereby  the 
record  disk  contacting  needle  is  returned  to 
the  starting  position  after  traversing  the 
record  of  the  record  plate. 

2.  In  a  repeating  attachment  for  disk  gg 
record  sound  reproducing  machines,  a  shaft 
suitably  arranged  to  span  the  disk  of  a  disk 
record  playing  machine,  whereby  the  record 
disk  may  be  easily  removed  without  disturb- 
ing the  repeating  mechanism,  means  to  re-  ^oo 
volve  said  shaft,  and  means  carried  by  said 
shaft  whereby  the  machine  is  caused  to  re- 
peat the  playing  of  a  record. 

3.  In   a   repeating   attachment   for  disk 
record     sound     reproducing    machines,     a  ^05 
bracket  suitably  constructed  to  span  a  disk 
record,   adjustable   mechanism   carried  by 
said  bracket  whereby  the  machine  is  caused 

to  repeat  the  playing  of  any  size  record,  and 
said  bracket  and  mechanism  so  arranged  and  no 
located  that  the  disk  shaped  record  plates 
can  easily  be  placed  on  and  removed  from 
the  disk  shaped  platen  of  the  machine  with- 
out shifting  or  manipulation  of  safd  bracket 
or  said  mechanism.  115 

4.  In  a  repeating  attachment  for  disk 
record  sound  reproducing  machines,  a  shaft, 
a  spiral  carrier  spaced  away  from  and  ar- 
ranged around  said  shaft,  means  to  drive 
said  shaft,  means  to  support  said  shaft,  a  120 
hook  arranged  on  a  sound  reproducer  to  en- 
gage with  said  spiral  carrier,  said  carrier 
arranged  to  lift  the  hook  and  the  disk  con- 
tacting needle  from  the  record  plate  at  the 
end  of  the  record  on  the  plate  and  return  the  125 
record  contacting  needle  to  the  beginning  of 
the  record  carried  by  the  record  plate,  and 
said  bracket  and  mechanism  so  arranged  and 
located  that  the  disk  shaped  records  can 
easily  be  placfed  on  and  removed  from  the  130 
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disk  platen  of  the  machine  without  any 
shifting  or  manipulation  of  said  bracket  or 
said  mechanism. 

5.  In  a  repeating  attachment  for  sound 
reproducing  machines,  a  disk  shaped  platen 
for  receiving  disk  shaped  record  plates,  a 
suitable  sound  reproducing  mechanism  mov- 
ably  mounted  above  said  platen,  a  record 
plate  contacting  needle  connected  to  said 
sound  reproducing  mechanism,  a  bracket 
spanning  said  platen  and  suitably  supported 
on  opposite  sides  of  said  platen,  a  shaft 
journaled  in  said  bracket,  suitable  driving 
connections  connecting  said  shaft  and  the 
periphery  of  said  platen,  a  spiral  carrier 
surrounding  and  spaced  away  from  said 
shaft,  a  hook  arranged  on  said  sound  repro- 
ducing mechanism  to  engage  said  spiral  car- 
rier, said  spiral  carrier  being  adjustable 
along  said  shaft,  said  spiral  carrier  being 
resilient  so  that  it  will  automatically  adjust 
to  a  distance  shorter  than  the.  length  thereof, 
and  an  adjustable  stop  for  said  sound  repro- 
ducing mechanism  whereby  said  sound  re- 
producing mechanism  is  returned  a  shorter 
distance  than  the  length  of  said  carrier. 

6.  In  a  repeating  attachment  for  sound  re- 
producing machines,  a  bracket  arranged  to 
span  the  record  member  of  a  sound  pro- 
ducing machine,  a  friction  wheel  arranged' 
to  be  driven  from  the  outer  edge  of  the  disk 
of  the  machinfe,  a  vertical  shaft  rigidly  con- 


nected to  said  friction  wheel,  a  horizontal 
shaft  journaled  in  said  bracket,  gears  con- 
necting said  shafts,  a  spiral  carrier  sur-  35 
rounding  and  spaced  away  from  said  hori- 
zontal shaft,  and  a  hook  attached  to  the 
needle  carrying  member  of  the  machine  for 
the  purpose  of  engaging  said  spiral  carrier 
and  returning  the  needle  to  the  beginning  of  40 
a  record  after  the  record  has  been  traversed 
by  the  needle. 

7.  In  a  repeating  attachment  for  sound 
reproducing  machines,  a  revolving  platen 
for  carrying  record  plates,  a  bracket  over  45 
said    platen,    a    shaft    journaled    in    said 
bracket,  a  spiral  spring  shaped  carrier  on 
said  shaft,   means  to  drive   said   shaft,   a 
sound    reproducing    mechanism    over    said 
platen,  a  needle  attached  to  said  sound  re-  50 
producing  mechanism,  a  hook  on  said  sound 
reproducing  mechanism,   one  end   of   said 
spiral  spring  shaped  carrier  adjustably  se- 
cured to  said  shaft,  an  adjustable  stop  for 
said  sound  reproducing  mechanism,  and  said  55 
spiral  spring  shaped  carrier  being  resilient 
so  that   it   will  become  shorter  in  length 
when   said   sound    reproducing  mechanism 
strikes  said  stop  whereby  said  needle  is  re- 
turned a  distance  less  than  the  length  of  said  60 
spiral  carrier. 

In  testimony  whereof  I  affix  my  signature, 

LOUIS  ANGELLO. 


Copiei  of  this  patent  may  be  obtained  for  five  cents  each,  by  addreislng  tbe  "  Commissioner  of  Patents. 

Washington,  D.  C." 
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To  ail  whom  it  may  concern: 

Be  it  known  that  I.  Edward  H.-  Amet,  a" 
citizen  of  the  United  States,  residing  at  Ee- 
dondo  Beac!',  in  the  county  of  Los  Angeles 
5  and  State  of  California,  have  invented  a 
new  and  useful  Means  for  Utilizing  Elec- 
trically-Transmitted Impulses,  of  which  the 
following  is  a  specification. 

This  invention  relates  to  the  art  of  me- 

10  chanicallj'  reproducing  impulses  and  is  par- 
ticularly applicable  to  telephone  receivers 
in  general,  and  more  particularly  to  a  tele- 
phone receiver  adapted  to  operate  soimd- 
recording  devices,  step-up   devices  and  re- 

15  lays. 

Heretofore  it  has  been  found  impracti- 
cable to  make  a  perfect  sound  record  from 
a  telephone  receiver. 

It  has  also  been  found  impr-^cticable  to 

20  operate  a  step-up  relay  from  the  telephone 
receiver  so  as  to  accurately  reproduce  the 
original  sound. 

I  have  discovered  that  this  is  owing  to  the 
reversal  of  stress  and  reflex  action  set  up 

25  in  the  telephone  receiver  and  to  over- vibra- 
tion transmitted  to  the  recording  stjde  or 
to  the  step-up  device  or  relay  as  the  case 
may  be.  That  is  to  say,  I  have  discovered 
that  the  unsatisfactory  results  obtained  by 

30  using  an  ordinary  telephone  receiver  in  con- 
nection with  the  recording  device  of  a  talk- 
ing machine  for  producing  a  record  of  tele- 
phonically  transmitted  sound-waves,  arise 
from  the  fact  that  heretofore  the  telephone 

35  receiver  diaphragm,  which  receives  its  stress 
when  attracted  toward  the  actuated  electro- 
magnet, has  been  arranged  in  opposition  to 
the  talking  machine  recording  diaphragm 
and  therefore  its  electrically  caused  action 

40  produces  an  outward  or  retractive  motion 
of  the  talking  machine  recording  diaphragm 
relative  to  the  record  groove  during  the  pe- 
riod of  stress  upon  the  telephone  receiver 
diaphragm,  thus  lifting  the  recording  style 

45  find  retracting  it  from  instead  of  driving  it 
into  the  record  device.  Such  operation  is 
the  opposite  of  that  of  making  a  sound  rec- 
ord upon  the  sound-recording  cylinder  or 
disk,  or  other  sound  record  device,  directly 

50  from  the  original  sound  waves  as  is  gener- 
ally practised  in  making  sound  records.  In 
other  words,  I  have  discovered  that  in  at- 
tempts heretofore  made  to  jiroduce  a  sound 
record  by  means  actuated  by  a  telephone  re- 

55  ceiver  a  push  of  the  telephone  receiver  is 
expended    in    retracting    the    record    style 


from,  instead  of  impressing  it  into  the  ma- 
■  teriai  of  the  record  device ;  thus  operating 
in  direct  opposition  to  the  original  impulses 
delivered  to  the  telephone  transmitter  con-  60 
nected  with  such  receiver,  and  that  this  op- 
eration produces  a  negative  or  reverse  rec- 
ord of  the  minimum  stress  or  reflex  action 
of  the  telephone  receiver  diaphragm,  thus 
preventing  the  production  upon  the  record  65 
device,  of  a  true  record  of  the  electrically- 
transmitted  impulses. 

An  object  of  this  invention  is  to  provide 
for  practically  true  mechanical  reproduction 
of    electrically  -  transmitted     mechanically-  70 
produced  impulses  such  as  sound-waves  and 
the  like. 

My  newly-discovered  method  of  utilizing 
electricallv  transmitted  wave  impulses  in- 
cludes subjecting  a  telephone  receiver  dia-  75 
phragm  to  the  action  of  an  electro-magnet 
operating  under  the  action  of  such  impulses, 
cushioning  one  side  of  the  diaphragm  by 
an  air  cushion  or  the  like,  and  collecting  im- 
pulses from  the  other  side  of  the  diaphragm.  80 

The  impulses  so  collected  may  then  be 
applied  by  suitable  means  as  an  air  tube 
or  passage  or  the  like  to  the  desired  service ; 
and  may  be  employed  through  the  recording 
mechanism  of  a  talking  machine  recording  S5 
apparatus,  to  produce  a  true  record  of  the 
electrically-transmitted  impulses. 

Objects  of  this  invention  are  to  provide 
a  telephone  receiver  for  effecting  superior 
articulation:  to  secure  greater  accuracy  in  90 
the  reproduction  of  telephonic  impulses; 
and  to  provide  a  practical  talking  machine 
recorder  and  step-up  relay  telephone  re- 
ceiver. 

An  object  is  to  produce  a  telephone  re-  9^ 
ceiver  that  will  so  operate  a  talking  machine 
recording  device  as  to  produce  a  practically 
perfect  record,  from  which  practically  per- 
fect reproduction  of  the  human  voice  and 
other  sounds  and  noises  may  be  made;  and  l'^'^ 
whereby  it  is  made  possible  to  perfectly 
record  telephonic  messages,  through  the  me- 
dium of  any  form  of  sound-recording  device 
at  present  known  to  me. 

A  principle  of  this  invention  which  I  re-  l^^ 
gard  as  broadly  new  and  basic  is  the  cush- 
ioning of  the  telephone  receiver  diaphragm 
by  means  having  minimum  inertia  and  mo- 
mentum. This  is  carried  out  by  making  the 
diaphragm  the  moA'able  member  of  a  prop-  1-0 
erly  proportioned  air  chamber  so  as  to  pro- 
duce an  efficient  dash-pot  whereby  the  move- 
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merits  of  the  diaphragm  acting  upon  the 
air  inclosed  within  the  dash-pot  will  tend 
to  make  the  diaphragm  dead-beat,  thus  giv- 
ing an  impulse  to  air  in  the  impulse  col- 
5  lecting  chamber  corresponding  to  the  mo- 
tion of  the  diaphragm .  Avithout  any  over- 
sustained  tone.  That  is  to  say,  the  overtone 
which  would  be  set  up  by  the  diaphragm 
undamjDed,  is  practically  eliminated,  so  that 

1©  the  sound  represented  by  the  electrical  im- 
pulses is  accurately  reproduced. 

I  regard  this  invention  as  broad  and  basic 
in  that  I  provide  means  for  damping  a  tele- 
phone receiver  diaphragm,  which  means  con- 

15  sists  of  a  dash-pot  the  movable  wall  of  which 
is  formed  by  the  diaphragm  to  be  damped. 
That  is  to  say,  I  provide  at  one  side  of 
the  diaphragm  an  air  dash-pot  formed  by 
a  practically  closed,  or,  in  other  words .  a 

20  nearly  closed  air  chamber  in  which  the  dia- 
phragm acts  as  the  dash-pot  piston. 

In  order  that  said  air  chamber  shall  oper- 
ate as  a  dash-pot  to  damp  the  diaphragm 
the  chamber  is  made  of  a  limited  size  having 

25  a  determined  relation  to  the  impulses  re- 
ceived by  the  diaphragm ;  said  chamber  con- 
taining a  proportionate  volume  of  air 
adapted  to  produce  a  dash-pot  action  upon 
the  diaphragm  by  both  pressure  and  vacuum 

gG  created  by  movement  of  the  diaphragm  and 
in  due  proportion  thereto,  thus  damping  the 
diaphragm  action  and  preventing  over- 
vibration  of  the  diaphragm  as  the  same  is 
actuated  by  the  electro-magnets. 

35  The  invention  may  be  adapted  in  various 
ways  to  usual  telephone  receiver  construc- 
tions; and  preferably  the  device  is  con- 
structed with  an  air  dash-pot,  of  which  the 
receiver  diaphragm  constitutes  the  moving 

40  member;  there  being  an  impulse  collecting 
chamber  with  impulse  outlet  therefrom  ar- 
ranged on  the  side  of  the  diaphragm  oppo- 
site to  the  dash-pot  chamber. 

The  impulse  outlet  in  all  instances  must 

45  be  on  the  side  of  the  diaphragm  opposite  to 
the  dash-pot  chamber,  but  the  electro-magnet 
of  the  receiver  may  be  on  either  side  of  the 
diaphragm  relative  to  the  outlet. 

Preferably  the  electro-magnet  and  the  im- 

60  pulse  outlet  are  on  the  same  side  of  the 
diaphragm  in  order  that  the  impulse 
through  the  outlet  may  correspond  in  direc- 
tion to  the  impulse  of  the  magnet ;  that  is  to 
say,  it  is  preferable  in  all  instances  and  nec- 

55  essary  in  most  instances  that  the  positive 
and  reflex  action  of  the  impulses  through 
the  outlet  shall  be  produced  respectively  by 
the  positive  and  reflex  actions  of  the  tele- 
phone receiver  diaphragm.    In  other  words, 

60  it  is  preferable  that  the  diaphragm,  when 
attracted  by  the  magnet,  shall  effect  a  com- 
pression of  the  air  in  the  chamber  having 
the  outlet;  and  that  the  reflex  action  of  the 
diaphragm    shall    reestablish    the    normal 

65  pressure. 


I  do  not  confine  myself  to  any  specific  con- 
struction and  shall  illustrate  the  invention 
as  applied  with  an  air  dash-pot  on  the  side 
of  the  diaphragm  opposite  to  the  electro- 
magnet and  a  collecting  chamber  and  im-  70 
pulse  outlet  on  the  same  side  of  the  dia- 
phragm with  the  electro-magnet. 

An  object  of  this  invention  is  to  produce 
a  telephone  receiver  wliich  will  impart  to  a 
talking  machine  recording  means  an  impulse  75 
corresponding  in  stress  and  reaction  to  the 
atmospheric  sound  wave  impulses  actuating 
the  electrical  transmitter  that  is  in  operable 
connection  with  the  telephone  receiver. 

Other  objects  and  advantages  may  appear  go 
from  the  annexed   drawings   and  the  sub- 
joined detail  description  and  claims. 

The  accompanying  drawings  illustrate  the 
invention. 

Figure  1  is  a  mid-sectional  elevation  of  a  85 
talking  -  machine  recording  telephone  -  re- 
ceiver constructed  in  accordance  with  this 
invention  and  applied  to  the  work  of  making 
a  talking  machine  record  from  electrically 
transmitted  impulses.  90 

Fig.  2  is  a  plan  of  the  device  shown  in 
Fig.  1  omitting  the  dash-pot  side  of  the 
housing  and  some  well  known  parts. 

Fig.  3  is  an  inside  view  of  the  impulse 
collecting  and  outlet  side  of  the  housing  de-  95 
tached. 

Fig.  4  is  a  section  on  line  x*,  Fig.  1,  look- 
ing in  the  direction  of  the  arrow. 

Fig.  5  is  a  fragmental  section  analogous 
to   Fig.    1   showing   the   construction   with   loo 
dash-pot  of  pre-determined  size,  having  a 
fixed  air  vent. 

The  telephone  receiver  comprises  a 
housing  preferably  constructed  of  two  mem- 
bers as  shown,  there  being  a  cushion-  or  105 
dash-pot-forming  side  or  cap  1  and  an  im- 
pulse-chamber-and-outlet-forming  side  2  de- 
tachably  secured  together  by  any  suitable 
means  as  by  the  threaded  portions  8. 

A  diaphragm  4  is  secured  in  the  housing  110 
by  any  suitable  means  as  by  rubber  gaskets 
5,  6,  compressed  between  the  members  1,  2, 
and  arranged  at  the  rim  of  the  diaphragm 
and  supporting  the  same,  so  that  the  dia- 
phragm is  free  to  move;  said  gaskets  being  115 
clamped  between  the  housing  members  1,  2, 
so  that  the  diaphragm  is  yieldingly  held  by 
a  non-resonant  support  formed  by  the  com- 
pressed rubber  gasliets  5,  6. 

The  diaphragm  and  the  housing  member  1  120 
form  the  dash-pot  chamber  7  on  one  side  of  the 
diaphragm.  The  usual  telephone  receiver 
electro -magnet  8  is  located  on  the  other  or 
second  side  of  the  diaphragm;  there  being 
an  impulse  chamber  9  on  the  side  of  the  125 
diaphragm  opposite  to  the  dash-pot. 

There  is  provided  from  said  impulse 
chamber  9  an  impulse  outlet  10;  and  the 
electro-magnet  and  impulse  chamber  are  pref- 
erably arranged  on  the  same  side  of  the  dia-  130 
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phragm  therewith,  so  that  in  responding  to 
.  the  impulse  of  the  electro-magnet,  the  dia- 
phragm will  operate  under  the  direct  con- 
trol of  the  dash-pot,  and  the  impulses  from 
._j  the  diaphragm,  as  set  up  in  the  impulse 
chamber,  will  be  in  the  direction  of  and  will 
accord  in  direction,  duration  and  relative  in- 
tensity with  the  impulses  received  by  the 
diaphragm. 

la  The  member  2  is  preferably  made  of  suffi- 
cient depth  to  accommodate  the  two  mem- 
bers of  the  electro-magnet  8  and  is  provided 
with  orifices  11  to  receive  the  electro-mag- 
net stems  12,  and  after  the  electro-magnets 

15  are  mounted  in  said  member  2  the  cavity 
of  the  member  is  filled  with  a  wax  or  other 
suitable  filling  13. 

The  member  2  is  provided  with  an  orifice 
14  to  receive  an  impulse  outlet  pipe  15  which 

20  is  a  hollow  tube  and  is  screwed  into  the  open- 
ing 14.  The  outlet  conduit  10  may  be 
formed  in  any  desired  way  through  the  wax 
filling  and  communicates  with  the  bore  of 
the  pipe  15.    Said  pipe  15  forms  a  connect- 

25  ing  medium  between  the  member  2  and  the 
talking  machine  recording  means  16  that 
may  be  of  any  approved  construction.  An 
ordinary  phonograph  recording  means  is 
shown  in  this  instance. 

30  The  permanent  magnet  17  is  connected 
with  the  members  of  the  electro-magnet  8 
and  the  member  2  in  the  usual  way ;  and  the 
style  18  and  its  connections  are  of  the  usual 
construction.    The  record  device  19  may  also 

36  be  of  any  approved  construction. 

In  the  drawings  I  have  shown  the  dash- 
pot  chamber  7  regulable  in  capacity  by  an 
adjustable  screw  plug  20,  screwed  into  a 
hollow  boss  21  of  the  member  1  and  pro- 

40  vided  with  a  vent  22  closed  by  a  screw  23 
so  that  in  the  form  shown  the  internal  di- 
mensions of  the  chamber  7  may  be  adjusted 
by  screwing  the  plug  20  while  the  vent  21 
is  open  so  that  the  normal  pressure  inside 

45  the  chamber  will  be  atmospheric  pressure. 
Then  the  screw  23  may  be  screwed  into  the 
vent  22  thus  nearly  sealing  the  dash-pot 
chamber  7.  In  practical  manufacture,  how- 
ever, it  is  assumed  that  the  internal  dimen- 

56  sions  of  the  chamber  7  when  once  established 
for  a  determined  diaphragm  will  not  re- 
quire adjustment  or  regulation ;  and  in  that 
case  the  cover  is  nearly  closed  and  the  regu- 
lating plug  20  is  omitted  as  shown  in  Fig.  5. 

55  In  a  sound  recording  device  actuated 
by  a  receiver  of  the  type  shown  in  the  draw- 
ings, the  telephone  receiver  diaphragm  op- 
erates the  diaphragm  of  the  talking  machine 
recording  device  in  the  same  manner  and  di- 

60  rection  as  the  atmospheric  sound  waves 
would  operate  the  same  in  making  a  pri- 
mary or  original  record. 

The  dash-pot  chamber  7  in  Figs.  1,  4  and 
5  is  drawn  to  practical  working  proportions 

65  which  I  have  determined  by  an  operative 


telephone  receiver  constructed  in  accordance 
Avith  this  invention  and  operated  in  connec- 
tion with  a  talking  machine  i^ecording  de- 
vice, and  in  which  the  dash-pot  chamber  was 
about  1/16  inch  deep  from  face  of  dia- 
phragm to  inside  wall  of  the  cover,  the 
depth  of  the  impulse  chamber  9  around  the 
magnet  being  about  the  same  as  that  of  the 
dash-pot  and  the  magnet  being  spaced  from 
the  diaphragm  as  in  usual  practice. 

The  cubic  capacity  of  the  dash-pot  cham- 
ber to  a  practical  working  limit  is  such  that 
the  action  of  the  diaphragm  will  produce 
pressure  and  vacuum  upon  the  air  volume 
in  the  dash-pot  chamber  sufficiently  to  prac- 
tically dampen  the  movements  of  the  dia- 
phragm. 

The  permanent  air  vent  22'  in  the  dash- 
pot  chamber  of  Fig.  5  is  of  limited  size 
proportioned  to  the  maximum  movement  of 
the  diaphragm  and  is  for  the  purpose  of  re- 
lieving pressure  and  vacuum  impulses  alike 
and  preventing  confined  air  or  muffled  ac- 
tion without  impairing  the  dash-pot  action. 

In  practical  operation  the  impulses  of 
the  electrically  operated  diaphragm  are  im- 
parted to  the  air  in  the  impulse  chamber 
and  transmitted  through  the  medium  there- 
of and  the  air  in  the  outlet  10  to  the  usual 
talking  machine  recording  means  16,  which 
operates  the  style  18  to  produce  the  record 
of  the  recording  device  19. 

The  style  18  will  thus  be  operated  directly 
in  synchronism  with  the  telephone  receiver 
diaphragm  to-and-fro  movement. 

The  recording  device  style  18  is  thus  op- 
erated in  the  same  direction  as  the  telephone 
receiver  diaphragm,  and  with  corresponding 
stress. 

I  claim: 

1.  The  combination  with  a  telephone  re- 
ceiver diaphragm  and  electro-magnetic 
means  for  operating  said  diaphragm,  of 
dash-pot  forming  means  containing  air  oj)en 
to  atmospheric  pressure,  means  to  regulate 
the  size  of  the  chamber,  and  means  to  nearly 
close  the  opening  to  the  atmosphere. 

2.  A  telephone  receiver  comprising  a 
housing  and  a  diaphragm  mounted  therein, 
said  housing  and  diaphragm  forming  a 
dash-pot,  of  which  the  diaphragm  consti- 
tutes the  movable  member,  an  electro-magnet 
in  operable  relation  to  the  diaphragm,  a  col- 
lecting chamber  and  an  outlet  therefrom  on 
the  same  side  of  the  diaphragm  with  the 
electro-magnet. 

3.  A  telephone  receiver  comprising  a 
housing;  a  diaphragm  in  the  housing,  said 
housing  and  diaphragm  forming  a  dash-pot 
chamber  on  one  side  of  the  diaphragm;  an 
electro-magnet  on  the  other  side  of  the 
diaphragm,  there  being  an  impulse  chamber 
on  the  same  side  of  the  diaphragm  with  the 
electro-magnet  and  an  impulse  outlet  from 
said  impulse  chamber. 
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4.  The  combination  with  a  telephone  re- 
ceiver electro-magnet,  of  a  diaphragm  in 
operable  relation  thereto,  a  housing  inclos- 
ing the  diaphragm  and  forming  a  practi- 
5  cally  closed  air  chamber  on  the  side  thereof 
opposite  the  electro-magnet  and  also  form- 
ing a  second  air  chamber  on  the  same  side 
with  said  electro-magnet,  and  an  impulse 
outlet  from  the  second  air  chamber. 

10  5.  In  a  telephone  receiver  comprising  a 
diaphragm,  an  electro-magnet,  a  collecting 
chamber  and  an  impulse  outlet  all  on  the 
same  side  of  the  diaphragm,  a  dash-pot 
chamber  on  the  side  of  the  diaphragm  oppo- 

15  site  to  the  electro-magnet. 

6.  In  a  telephone  receiver  comprising  a 
diaphragm,  an  electro-magnet  and  collect- 
ing chamber;  an  impulse  outlet  on  one  side 
of  the  diaphragm,  and  a  dash-pot  on  the 

20  side  of  the  diaphragm  opposite  to  the 
electro-magnet. 

7.  In  a  telephone  receiver  comprising  a 
diaphragm  and  an  electro-magnet  and  col- 
lecting chamber,  an  impulse  chamber  and 


outlet  on  the  same  side  of  the  diaphragm   25 
with  the  electro-magnet ;  air  dash-pot  means 
in  opposition  to  the  electro-magnet  to  damp 
over- vibration  of  said  diaphragm. 

8.  The  combination  with  a  telephone  re- 
ceiver   diaphragm    and    electro  -  magnetic  30 
means    for   actuating   said    diaphragm,   of 
means  to  form  a  dash-pot  chamber  on  one 
side  of  the  diaphragm,  said  means  being 
provided  with  an  air  vent  of  limited  size 
proportioned  to  the  maximum  movement  of  35 
the  diaphragm  and  adapted  to  relieve  pres- 
sure and  vacuum  impulses  alike  and  prevent 
confined  air  or  muffled  action  without  im- 
pairing the  dash-pot  action,  the  diaphragm 
being  open  to  the  atmosphere  on  the  other  40 
side. 

In  testimony  whereof,  I  have  hereunto  set 
my  hand  at  Los  Angeles,  California,  this 
28th  day  of  February  1&16. 

EDWARD  H.  AMET. 

Witness : 

James  E.  Townsend. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Wilwam  R.  Boxer, 
a  citizen  of  the  United  States,  residing  at 
Phihidelphia,  in  the  county  of  Philadelphia 
5  and  State  of  Pennsylvania,  have  invented 
certain  new  and  useful  Improvements  in 
Stop  Mechanism  for  Phonographs,  of  which 
the  following  is  a  specification. 

My  invention  consists  of  improvements  in 
10  stop  mechanism  for  phonographs  or  other 
talking  machines,  and  is  particularly  serv- 
iceable for  use  on  talking  machines  which 
employ  disk  records  for  the  reproduction  of 
sound. 
15       My  invention  consists  primarily  of  an  im- 
proved form  of  stopping  device  which  actu- 
ates  automatically   to   stop    the   operating 
mechanism  of  a  talking  machine  when  the 
record  has  been   reproduced,   and  thereby 
20  prevents  the  rotation  of  the  record  after 
the  record  has  been  reproduced. 

One  object  of  my  invention  is  to  so  con- 
struct a  device  of  the  above  described  type 
which  may  be  adjusted  so  as  to  automati- 
25  cally  stop  the  mechanism  of  a  talking  ma- 
chine after  the  record  has  been  reproduced, 
the  adjusting  means  being  such  as  to  be  ca- 
pable of  variation  to  suit  records  of  differ- 
ent sizes  or  which  require  different  lengths 
30  of  time  to  reproduce. 

Another  object  of  my  invention  is  to  so 

construct  my  improved  stopping  device  that 

it  may  be  easily  and  quickly  adjusted  to  stop 

any  sized  record  at  the  proper  time  which 

35  is  at  the  conclusion  of  the  reproduction. 

A  still  further  object  is  to  so  make  my 
improved  device  that  it  will  be  durable  and 
can  be  manufactured  at  a  small  cost. 
A  further  object  is  to  so  construct  my  in- 
40  vention  that  it  may  be  applied  to  machines 
now  on  the  market  without  changing  the 
construction  of  said  machines. 

These    objects,    and    other    advantageous 

ends  which  will  be  described  hereinafter,  I 

45  attain  in  the  following  manner,  reference 

being  had  to  the  accompanying  drawings  in 

which — 

Figure  1  is  a  top  plan  view  showing  suf- 
ficient of  a  talking  machine  to  illustrate 
50  my  invention. 

Fig.  2  is  a  sectional  view  on  the  line  2 — 2 
of  Fig.  1  drawn  on  an  enlarged  scale. 

Fig.  3  is  a  top  plan  view  of  an  actuating 
arm  which  I  employ. 


Fig.  4  is  an  inverted  plan  view  of  an  ec-  55 
centric  disk  or  plate  which  forms  a  part 
of  my  invention,  and 

Fig.  5  is  a  sectional  elevation  of  similar 
nature  to  that  shown  in  Fig.  2,  but  showing 
a  modified  form  of  my  invention.  60 

Eeferring  to  the  drawings,  1  is  a  cabinet 
having  therein  mechanism  (not  shown)  for 
rotating  a  turn  table  2,  upon  which  the  rec- 
ord disk  3  is  positioned.  A  sound  box  4  hav- 
ing a  member  which  engages  the  grooves  in  65 
the  record  3  to  reproduce  the  sound  thereof 
in  the  usual  manner,  is  secured  on  the  end 
of  a  horn  or  tube  5. 

A  stopping  lever  6  and  a  starting  lever 
7  are  mounted  on  the  top  of  the  cabinet  1,  70 
and  these  levers  may  be  connected  in  any 
manner  desired  with  mechanism  so  that 
when  the  lever  6  is  pushed  in  the  direction 
of  the  arroAv  shown  in  Fig.  1,  the  mechanism 
will  be  stopped  and  when  the  lever  7  is  actu-  75 
ated,  the  mechanism  will  again  be  started. 

These  elements  as  above  described  are 
common  to  machines  now  on  the  market, 
and  do  not  form  a  part  of  my  invention, 
since  my  invention  may  be  used  in  connec-  80 
tion  with  any  lever  which  when  pushed  will 
operate  to  stop  the  mechanism  of  the  ma- 
chine. Also,  on  certain  machines  now  on 
the  market,  a  shaft  8  is  employed,  and  this 
shaft  8  is  connected  by  mechanism  so  that  85 
a  movement  of  the  horn  or  tube  5  inwardly 
toward  the  center  of  the  record  effects  a  ro- 
tary movement  of  said  shaft  8,  and  a  single 
lever  is  ordinarily  connected  to  this  bar  8 
and  designed  to  contact  with  and  move  the  90 
lever  6  after  the  horn  and  sound  box  has 
moved  inwardly  toward  the  center  of  the 
disk  a  pre-determined  distance. 

Instead  of  providing  a  solid  or  single 
piece  lever  on  the  shaft  8,  I  provide  an  arm  95 

9  which  is  secured  to  the  shaft  8,  and  so 
form  the  end  of  this  arm  9  as  to  provide 
a  hole  10  and  a  series  of  grooves  11  which 
are  radially  disposed  from  the  hole  10. 

A  disk  or  plate  12  has  a  hole  13  and  said  100 
hole  is  made  eccentrically  to  the  center  of 
said  disk  12.  This  plate  i2  is  provided  with 
an  annular  recess  14  and  a  series  of  ribs  15 
which  are  radially  disposed  around  the  hole 
13  and  recess  14,  105 

The  ribs  15  are  of  such  size  as  to  engage 
the  grooves  11  of  the  arm  9  and  the  holes 

10  and  13  of  the  arm  9  and  12  respectively 


2 
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will,  when  the  ribs  15  of  the  said  plate  12 
are  within  the  grooves  11  of  said  arm  9,  be 
in  alinement. 

A  pivot  bar  16  extends  through  these 
5  holes  10  and  13  and  has  a  thumb  nut  17  se- 
cured to  it,  and  this  nut  17  is  provided  with 
a  flange  18  designed  to  engage  the  upper 
surface  of  the  disk  12.  As  shown  in  Fig.  2 
of  the  drawing,  the  pivot  bar  16  is  directly 

2©  secured  to  the  disk  12,  either  by  soldering 
or  in  any  other  manner,  so  that  when  the 
pivot  bar  16  is  turned,  the  disk  12  will  also 
turn.  The  lower  end  of  the  pivot  bar  16  is 
threaded  and  provided  Avith  two  nuts  19  and 

15  20,  and  a  spiral  expansion  spring  21  sur- 
rounds the  pivot  bar  16  and  bears  on  the 
lower  surface  of  the  arm  9  and  the  upper 
surface  of  the  nut  19. 

The  nut  20  serves  to  act  as  a  check  or  lock 

20  to  prevent  the  nut  19  becoming  loose.  The 
spi-ing  21  normally  acts  to  keep  the  ribs  15 
of  the  disk  12  within  the  grooves  11  on  the 
arm  9,  so  that  the  disk  12  will  not  rotate. 
However,  since  the  pivot  bar  16  is  free  to 

25  move  within  the  hole  10  of  the  arm  9,  if  the 
thumb  nut  17  is  raised  so  as  to  compress 
the  spring  21  and  to  move  the  ribs  15  out  of 
the  grooves  11,  the  disk  12  may  be  rotated 
by  turning  the  thumb  nut  17,  and  as  the  disk 

SO  12  is  eccentrically  mounted,  a  greater  or  less 
portion  of  the  disk  12  may  be  made  to  ex- 
tend beyond  the  end  22  of  the  arm  9. 

It  will  thus  be  seen  from  Fig.  1,  that  by 
having  the  disk  12  in  such  position  as  to  en- 

35  gage  and  move  the  lever  6  and  also  by 
mounting  the  eccentric  12  as  just  described, 
the  lever  6  may  be  actuated  at  different 
movements  of  the  arm  9.  For  example,  if 
the  disk  12  is  so  turned  that  the  greatest 

40  portion  overlaps  the  end  22  of  the  arm  9,  the 
arm  6  will  be  moved  sooner  than  if  the  disk 
was  so  turned  as  to  have  a  smaller  portion 
extending  over  the  end  22  of  the  arm  9, 
even  though  it  is  considered  that  the  shaft  8 

45  rotates  at  the  same  speed  in  both  instances. 
From  this  it  will  be  seen  that  the  disk  12 
may  be  made  to  operate  the  lever  6  at  differ- 
ent times  during  the  inward  travel  of  the 
sound  box  4  toward  the  center  of  the  disk, 

50  and  by  so  gaging  the  position  of  the  disk 
12,  the  mechanism  may  be  stopped  at  the 
conclusion  of  different  sized  records. 

The  operation  of  my  device  is  as  f ollov\'s : 
After  the  record  has  been  placed  upon  the 

55  turn  table  2,  the  arm  5  is  manually  moved 
to  the  groove  on  the  disk  which  is  directly 
inside  of  the  last  reproducing  groove.  This 
movement  will  cause  a  corresponding  move- 
ment of  the  shaft  8  and  disk  12  toward  the 

60  lever  6,  and  when  in  this  position,  the  disk 

'  12  may  be  rotated  as  above  described  until 

a  portion  of  its  edge  just  touches  or  nearly 

touches  the  lever  6.     The  thumb  nut  17  is 

then  released,  and  the  spring  21  holds  the 

65  disk  in  this  adjusted  position. 


The  arm  5  is  then  moved  outwardly  to 
the  starting  groove  on  the  disk,  and  by  this 
movement  the  arm  9  will  be  moved  into  the 
position  as  shown  in  full  lines  in  Fig.  1. 

During  the  operation  of  the  machine,  the  ^q 
arm  5  travels  slowly  inwardly,  and  the  arm 
9  has  a  corresponding  movement  until  the 
disk  12  strikes  the  lever  6,  which  it  will  do  ' 
when  the  reproducing  member  engages  the 
groove  on  the  record  as  above  stated.  75 

In  the  form  of  my  invention  shown  in  Fig. 
5,  the  disk  12  is  provided  with  the  ribs,  and 
the  arm  9  is  provided  with  the  grooves  in 
the  manner  described  above,  but  the  pivot 
bar  is  of  a  different  construction,  and  is  free  go 
to  move  within  the  hole  23. 

The  pivot  bar,  which  in  Fig.  5  is  indi- 
cated by  the  numeral  24,  has  its  lower  end 
threaded  at  25,  and  this  threaded  end  en- 
gages a  threaded  opening  26  in  the  arm  9,  35 
so  that  when  the  thumb  nut  27  is  turned, 
the  threaded  end  25  will  move  either  into  or 
out  of  the  threaded  opening  26  for  the  pur- 
pose of  adjusting  the  eccentric  12. 

While  I  have  described  mj  invention  as  gg 
taking  a  particular  form,  it  will  be  under- 
stood that  the  various  parts  of  my  inven- 
tion may  be  changed  without  departing 
from  the  spirit  thereof,  and  hence  I  do  not 
limit  mj^self  to  the  precise  construction  set  ge; 
forth,  but  consider  that  I  am  at  liberty  to 
make  such  changes  and  alterations  as  fairly 
come  within  the  scope  of  the  appended 
claims. 

Having  thus  described  my  invention,  what  jqo 
I  claim  as  new  and  desire  to  secure  by  Let- 
ters Patent  is: 

1.  The  combination  in  a  talking  machine 
having  a  record,  mechanism  for  rotating  the 
record,  means  movable  to  stop  said  mecha-  ^05 
nism,  of  a  movable  member,  an  arm  secured 

to  said  member,  a  second  member  carried  by 
and  adjustable  into  different  positions  rela- 
tive to  said  arm,  and  means  for  locking  said 
latter  member  against  relative  accidental  hq 
movement  with  respect  to  the  arm,  said  lat- 
ter means  being  manually  movable  to  per- 
mit adjustment  between  the  arm  and  said 
second  member,  said  second  member  being 
operative  to  engage  and  move  said  first  n^ 
means  to  stop  said  mechanism,  substantially 
as  described. 

2.  The  combination  in  a  talking  machine 
having  a  record,  mechanism  for  rotating  the 
record,  means  movable  to  stop  said  mecha-  120 
nism,  of  a  movable  member,  an  arm  secured 

to  said  member,  and  a  second  member  car- 
ried by  and  adjustable  into  different  posi- 
tions relative  to  said  arm,  and  automatically 
operative  means  for  adjustably  securing  125 
said  latter  member  to  the  arm  and  normally 
operative  to  prevent  accidental  movement 
between  the  arm  and  said  second  member, 
substantially  as  described. 

3.  The  combination  in  a  talking  machine  izo 
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having  a  rotatable  support,  a  record  on  said 
support,  a  movable  member,  a  stopping  le- 
ver movable  to  effect  the  stopping  of  said 
support,  of  an  arm  on  said  second  member, 
5  and  a  plate  eccentrically  mounted  on  said 
arm  for  engagement  with  the  stopping  le- 
ver, and  means* for  adjustably  securing  the 
plate  to  the  arm,  substantially  as  described. 

4.  The  combination  in  a  talking  machine 
10  having  a  rotatable  support,  a  record  on  said 

support,  a  rotatable  member,  and  a  stopping 
lever  movable  to  effect  the  stopping  of  said 
support,  of  an  arm  secured  to  said  rotatable 
member  and  having  a  series  of  grooves  there- 

15  in,  a  plate  having  a  series  of  ribs  designed 
to  engage  the  grooves  on  said  arm,  and 
means  for  adjustably  clamping  said  plate 
to  the  arm,  said  means  being  operative  to 
permit  said  plate  to  be  moved  away  from 

20  the  arm  and  turned  into  different  positions, 
said  plate  being  designed  to  engage  said 
stopping  lever  to  stop  the  rotation  of  said 
support,  substantially  as  described. 

5.  The  combination  in  a  talking  machine 
25  having  a  rotatable  support,  a  record  on  said 

support,  a  rotatable  member,  and  a  stop- 
ping lever  movable  to  effect  the  stopping  of 
said  support,  of  an  arm  secured  to  said  ro- 
tatable   member    and    having    a    series    of 

30  grooves  therein,  an  eccentrically  mounted 
plate  having  a  series  of  ribs  designed  to  en- 
gage the  grooves  on  said  arm,  and  means 
for  adjustably  clamping  said  plate  to  the 
arm,  said  means  being  operative  to  permit 

35  said  plate  to  be  moved  away  from  the  arm 
and  turned  into  different  positions,  said 
plate  being  designed  to  engage  said  stop- 
ping lever  to  stop  the  rotation  of  said  sup- 
port, substantially  as  described. 

40       6.  The  combination  in  a  talking  machine 
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having  a  rotatable  support,  a  record  on  said 
support,  a  rotatable  member,  and  a  stop- 
ping lever  movable  to  effect  the  stopping 
of  said  support,  of  an  arm  having  a  hole 
therein,  and  a  plurality  of  grooves  adjacent 
said  hole,  a  disk  having  a  hole  located  eccen- 
trically to  the  center  of  said  disk,  and  a 
series  of  ribs  adjacent  said  hole  in  the  disk, 
a  pivot  bar  extending  through  said  holes  in 
the  disk  and  arm,  and  means  for  adjustably  50 
securing  said  pivot  bar  whereby  the  ribs  on 
the  disk  extend  within  the  grooves  on  the 
arm,  and  the  disk  and  arm  are  adjustably 
clamped  together,  substantially  as  described. 

7.  The  combination  in  a  talking  machine 
having  a  rotatable  support,  a  record  on  said 
support,  a  rotatable  member,  and  a  stop- 
ping lever  movable  to  effect  the  stopping  of 
said  support,  of  an  arm  having  a  hole  there- 
in and  a  plurality  of  grooves  adjacent  said 
hole,  a  disk  having  a  hole  located  eccentri- 
cally to  the  center  of  said  disk,  and  a  series 
of  ribs  adjacent  said  hole  in  the  disk,  a  pivot 
bar  extending  through  said  holes  in  the  disk 
and  arm,  means  for  adjustably  securing  said 
pivot  bar  whereby  the  ribs  on  the  disk  ex- 
tend within  the  grooves  on  the  arm  and  the 
disk  and  arm  are  adjustably  clamped  to- 
gether, and  a  spring  operative  upon  said  ad- 
justable securing  means  whereby  said  disk 
and  arm  are  resiliently  clamped  together, 
substantially  as  described. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence 
of  two  subscribing  witnesses. 

WILLIAM  E.  BOYEE. 

Witnesses : 

Ehoda  E.  Gillies, 
Chas.  E.  Potts. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Louis  K.  Scotford, 
a  citizen  of  the  United  States,  and  a  resi- 
dent of  Chicago,  in  the  county  of  Cook 
and  State  of  Illinois,  have  invented  certain 
new  and  useful  Improvements  in  Sound- 
Boxes,  of  which  the  following  is  a  speci- 
fication. 

This  invention  relates  to  certain  new  and 
useful  improvements  in  sound  boxes  for 
talking  machines.  The  invention  in  its 
preferable  embodiment  will  be  hereinafter 
more  fully  described  and  then  particularly 
pointed  out  in  the  claims. 

In  the  drawings  accompanying  and  form- 
ing part  hereof: 

Figure  1  is  a  fi-ont  elevation  of  a  sound 
box  made  in  accordance  with  my  inven- 
tion. 

Fig.  2  is  a  rear  view  of  part  of  the  same. 
Fig.    3    shows   in   perspective   view    the 
parts  for  supporting  the  stjdus  bar. 

Fig.  4  shows  in  perspective  vieAv  the 
stylus  bar  and  the  part  to  which  it  is  con- 

25  nected. 

Fig.  5  is  an  elevation  of  the  blank  for 
forming  the  stylus  bar. 

Fig.  6  is  a  perspective  view  of  the  end 
of  the  blank  showing  the  different  steps 

30  in  the  course  of  the  manufacture  of  the 
stylus  bar. 

Referring  now  to  the  details  of  the  draw- 
ings by  numerals:  1  designates  the  front 
ring  of  my  sound  box  which  is  secured  to 

35  the  box  proper  designated  by  the  numeral 
2  in  Fig.  2,  the  edges  of  this  box  being 
designated  3  in  Fig.  1.  Instead  of  being 
formed  of  a  solid  ring  as  usual,  the  ring  1 
is  split  as  indicated  at  4  in  Fig.  1,  and 

40  the  box  proper  is  also  split  as  indicated 
at  .5  in  Fig.  2.  The  periphery  of  the  box 
is  formed  with  two  lugs  7  and  8  shown 
in  Figs.  1  and  2,  into  Avhich  are  threaded 
screws  10   and   11   with  cone-shaped  ends 

45  12  and  13  shown  in  Fig.  3.  The  stylus  bar 
is  preferably  formed  as  illustrated  in  Figs. 
1  and  4  and  is  designated  by  the  numeral 
14.  The  rear  end  of  this  stylus  bar  has 
a  perforation  15  through  which  projects 
the  central  part  of  an  arbor  16  having 
formed  thereon  a  boss  17.  After  the  stylus 
bar  has  been  slipped  over  the  arbor  16  a 
sleeve  18,  forming  another  boss,  is  slipped 
over  the  end  of  the  arbor  16  and  the  part 
16 — 17  and  the  stylus  bar  14  and  sleeve 
18  are  all  soldered  together,  thus  making. 


go 


in  effect,  one  integral  structure.  The  arbor 
16  is  centered  between  the  screws  10  and 
11  as  illustrated  in  Figs.  1  and  2.  Of 
course  it  will  be  understood  that  the  other  60 
end  20  of  the  stylus  bar  is  secured  to  the 
diaphragm  in  any  desirable  manner.  The 
parts,  preferably  made  as  above  described, 
are  assembled  in  the  position  shown  in  Figs. 

I  and  2,  the  screws  10  and  11  preferably   65 
being  screwed  home.     In  order  to  provide 
for  the  most  delicate  adjustment  the  rear 

of  the  box  2,  on  opposite  sides  of  the  "split" 
6,  is  provided  Avith  two  projections  22  and 
23  (see  Fig.  2).    A  screw  24  passes  through   79 
the  projection  23  and  is  threaded  into  the 
projection    22    so    that    b_y    adjusting    this 
screw,  the  space  between  the  "split"  of  the 
ring  may   be   adjusted   as  necessary.     By 
preference  I  place  a  rubber  washer  26  be-  75 
tween  the  head  of  the  screw  24  and  the 
projection  23.     By  this  construction  I  am 
enabled  to  obtain  the  most  delicate  adjust- 
ment, and  do  this  b.y  the  movement  of  a 
single  scrcAv,  and  do  not  have  to  depend  80 
upon  the  adjustment  of  the  screws  10  and 

II  which  are  usually  provided  with  lock 
nuts. 

The  stylus  bar  is  formed  from  a  blank 
of  the  shape  shown  in  Fig.  5  and  as  will  85 
be  seen  from  this  figure,  the  blanks  can 
be  easily  punched  from  sheet  metal.    After 
the  blanks  have  been  formed,  as  shown  in 
said  figure,  the  eye  or  end  20  is  bent  from 
the  position  shown  at  a  in  Fig.  6,  at  right  90 
angles  to  the  stylus  proper,  to  the  position 
shown  at  h  in  the  same  figure.     Then  the 
eye  20  is  bent  by  giving  it  a  twist  and  an 
upward  bend  as  shown  by  the  arrows  in 
Fig.  6,  thus  producing  a  stylus  of  the  shape  95 
shown  in  Fig.  4,   and  at   c  in   Fig.   6.     I 
regard  this  construction  of  stylus  bar  as  a 
great  improvement  upon  those  now  used. 

The  socket  to  receive  the  needle  is  prefer- 
ably formed  of  the  construction  shown  in  iaa 
Fig.    2.      As   there   illustrated   the    socket 
proper  is  formed  of  one  piece  of  metal  des- 
ignated by  the  niuneral  22  and  at  one  end  is 
provided  with  a  chuck-like  arrangement  and 
at  the  other  end  is  proAdded  with  a  head  23  133 
having  a  slot  24.     The  other  element  of  the 
chuck  is  shoAvn  at  25,  but  nothing  new  is 
claimed  in  the  chuck  for  holding  the  needles. 
The  novelty  consists  in  the  upper  end  of 
this  device  as  shown  in  said  Fig.  4.     The  110 
thin  stylus  bar  is  inserted  in  the  slot  24  of 
the  head  23  and  soldered  therein,  thus  mak- 
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ing  practically  one  integral  structure.  I  de- 
sire to  call  particular  attention  to  the  fact 
that  the  socket  is  secured  to  the  stylus  bar  at 
a  point  directlj^  between  the  arbor  IG,  which 
5  constitutes  the  pivotal  point  of  the  stylus 
bar,  and  the  eye  of  the  bar  which  is  secured 
to  the  diaphragm.  'Bj  connecting  the  needle 
socket  to  the  stylus  bar  at  this  point,  I  ob- 
tain the  best  possible  results  as  the  vibra- 

10  tions  do  not  have  to  pass  through  the  com- 
paratively heavy  pivot  construction  of  the 
bar  but  are  transmitted  direct  from  the  sty- 
lus bar  to  the  diaphragm. 

From   the   foregoing   and   accompanying 

15  drawings  it  will  be  seen  that  I  have  pro- 
duced a  very  simple  form  of  sound  box  and 
stylus  bar  construction,  one  that  will  give 
the  most  delicate  adjustment  and  which  will 
also  transmit  the  vibrations  directly  from 

20  the  needle  to  the  stylus  bar. 

What  I  claim  as  my  invention  is: 

1.  In  a  sound  box,  the  combination  of  a 
box  proper,  and  a  stylus  bar  pivotally  sup- 
ported thereby,  the  box  being  split  and  hav- 

25  ing  its  ends  adjustal)le  toward  each  other, 
substantially  as  described. 

2.  In  a  sound  box,  the  combination  of  a 
box  proper  having  lugs  projecting  there- 
from, and  a  stylus  bar  pivotally  supported 

30  between  said  lugs,  the  box  being  split  and 
havings  its  ends  adjustable  toward  each 
other,  substantially  as  described. 


3.  In  a  sound  box,  the  combination  of  a 
box  proper  having  lugs  projecting  there- 
from, a  stylus  bar  pivotally  supported  be-  35 
tween  said  lugs,  the  box  being  split  and  hav- 
ing lugs  projecting  from  its  ends  on  oppo- 
site sides  of  the  "split",  and  a  screv.'  for  ad- 
justing the  last  named  lugs,  substantially  as 
described.  40 

4.  In  a  sound  box,  the  combination  of  a 
box  proper  having  lugs  projecting  there- 
from, a  stylus  bar  pivotally  supported  be- 
tween said  lugs,  the  box  being  split  and  hav- 
ing lugs  projecting  from,  its  ends  on  oppo-  45 
site  sides  of  the  "split",  a  screw  for  adjust- 
ing the  last  named  lugs,  and  a  flexible 
washer  betAveen  the  head  of  said  screw  and 
(me  of  said  lugs,  substantially  as  described. 

5.  In  a  sound  box,  the  combination  of  a  50 
box  proper  having  lugs  projecting  there- 
from, a  stylus  bar  having  its  arbor  sup- 
ported between  said  lugs,  said  box  being 
split  and  having  lugs  ]irojecting  therefrom 
on  op]5()site  sides  of  snid  "split",  and  a  screw  55 
for  adjustably  securing  said  last  named  lugs 
together,  substantially  as  described. 

In  testimony  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

LOUIS  K.  SCOTFOKD. 

Witnesses : 

Henry  F.  Hacker, 

F.  M.   BlELENBERG. 
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To  all  to  horn  it  may  concern: 

Be  it  known  that  I,  Edward  C.  Walter, 
a  citizen  of  the  United  States,  residing  at 
New  York,  in  the  county  of  New  York  and 
5  State  of  New  York,  have  invented  certain 
new  and  useful  Improvements  in  Attach- 
ments for  Graphophone-Machines,  of  which 
the  following  is  a  specification,  reference 
being    had    therein    to    the    accompanying 

10  drawing. 

This  invention  relates  to  graphophones 
and  more  particularly  to  an  arresting  or 
stopping  device  therefor,  and  is  especially 
adapted  for  use  in  connection  with  the  so- 

15  called  "Grafonola." 

A  primarj^  object  of  the  invention  is  to 
pro^ade  a  construction  whereby  it  beconies 
unnecessary  for  the  operator  to  give  special 
attention  to  the  machine  after  it  has  been 

20  started  and  until  another  record  is  to  be 
played.  It  is  usually  necessary,  in  grapho- 
phones, that  the  operator  at  the  end  of  the 
record,  stop  the  machine;  whereas,  by  em- 
ploying my  imi)roved  form   of   automatic 

25  arresting  device,  the  operator  is  relieved  of 
this  necessity. 

By  reason  of  the  employment  of  such  a 
doA'ice  in  this  style  of  machine,  and  by  thus 
effecting  an  automatic  arresting  thereof  at 

30  the  end  of  the  record,  the  disagreeable  bump- 
ing sound  which  is  usually  heard  is  elimi- 
nated. 

Another  object  of  the  invention  is  to  pro- 
vide a  simple  but  convenient  form  of  de- 

35  vice  for  reducing  to  a  minimum  the  neces- 
sity of  winding  the  motor  spring.  A  great 
saving  of  labor  is  thus  effected  because  the 
machine  is  stopped  automatically  at  the 
end  of  a  record  and  no  extra  revolutions  of 

40  the  dislv   are  thus  permitted.     As  a  result, 
tha  energv  (^f  the  motor  spring  is  conserved. 
Among   other   features   of   the   invention 
may  be  mentioned  the  fact  that  it  is  pref- 
erably constructed  in  the  form  of  an  attach- 

45  ment  so  that  it  may  be  conveniently  secured 
to  the  machine  and,  when  thus  attached 
thereto,  does  not  interfere  Avith  the  op- 
erating mechanism  thereof  in  any  way  until 
the    record    has    l^een    played    completely, 

50  wliereupon  my  deA'ice  automatically  op- 
erates to  stop  the  machine.  Moreover,  by 
the  use  of  my  device,  the  operation  of  start- 
ing or  stopping  the  maehine  is  not  changed 


in  any  way,  since  the  device  operates  the 
starting  and  stopping  lever  to  stop  the  ma-  55 
chine. 

With  these  and  other  objects  in  view,  the 
invention  resides  in  the  structure  and  in  the 
noA^el    details    and    arrangement    of    parts 
thereof,  all  as  more  particularly  hereinafter  60 
described  and  set  out  in  the  claims. 

The  accompanying  drawings,  referred  to 
herein  and  constituting  a  part  hereof,  illus- 
trate a  preferred  embodiment  of  the  inven- 
tion, the  same  serving  in  connection  with  65 
the  description  herein  ^o  explain  the  prin- 
ciples of  the  invention. 

In  these  drawings : 

Figure  1  is  a  view  in  plan  of  a  so-called 
"Grafonola",  showing  the  revolving  disk  70 
thereof  and  a  record,  and  illustrating  also 
the  tone  arm,  the  starting  and  stopping 
lever,  and  my  improved  automatic  stopping 
device; 

Fig.  2  is  a  fragmentary  view,  in  plan,  75 
with  the  revolving  disk  broken  away,  and 
showing  the  starting  lever  standing  at  the 
"shut-off"-position ; 

Fig.  3  is  a  view  in  sectional  elevation  of 
the  rear  end  of  the  device,  the  section  being  80 
taken  on  the  line  A — B,  Fig.  2,  and  showing 
the  parts  in  the  position  they  occupy  after 
the  tone  arm  has  tripped  the  mechanism; 

Fig.  4  is  a  view  similar  to  Fig.  2  and 
showing    the    mechanism    standing    at    the  85 
"on"-position. 

Fig.  5  is  a  view  similar  to  Fig.  3,  the  sec- 
tion in  this  instance  being  taken  on  the 
line  A — B,  Fig.  4,  and  showing  the  parts 
in  the  position  ihej  occupy  before  the  tone  90 
arm  has  reached  and  operated  the  tripping 
element  of  the  device; 

In  these  drawings,  the  numeral  1  desig- 
nates a  disk  of  ordinary  form  mounted  on  a 
spindle  2  which  is  rotated  by  a  motor  that   95 
operates  under  the  control  of  a  lever  3. 

As  usual,  a  record  4  is  placed  on  the  disk 
and  has  on  its  face  a  spiral  groove  which 
starts  at  the  outer  edge  of  the  record  and 
terminates  near  its  center.  The  diameter  of  100 
the  last  portion  of  the  groove,  in  different 
records,  varies  considerably.  As  customary, 
a  needle  or  pointed  wire  5  is  placed  in  the 
sound-box  6  attached  to  the  outer  end  of  a 
tone  arm  7.  This  arm  is  loosely  mounted  in  105 
a  bearing  8  so  that,  when  the  needle  is  pn- 
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sitioned  in  the  outer  groove  of  the  record, 
and  the  disk  moves  under  the  action  of  the 
motor  when  the  same  has  been  thrown  into 
operation  by  the  control  lever  3,  the  tone 

■  -  arm  will  be  caused  to  move  from  the  right 
to  the  left  as  the  needle  traverses  the  spiral 
groove. 

Unless  som^e  provision  is  made  for  arrest- 
ing the  machine  when  the  needle  reaches  the 

20  end  of  the  groove,  the  motor  will  be  permit- 
ted to  operate  unnecessarily  and  with  a  con- 
sequent bumping  sound.  The  provision  of 
instrumentalities  for  arresting  the  j)arts  at 
a  predetermined  point  is,  therefore,  what  the 

25  present  invention  contemplates.  To  this 
end,  the  aforementioned  tone  arm,  in  moving 
from  right  to  left,  is  adapted  to  engage  a 
buffer  element  9  when  the  arm  has  reached, 
say,  next  to  the  last  groove  in  the  record- 

20  disk,  and  by  means  of  the  parts  now  to  be 
described  and  set  into  motion  when  the  arm 
abuts  against  said  buffer,  the  control  lever  3 
is  moved  toAvard  the  left  and  the  machine 
is  stopped. 

25  As  shown  in  Figs.  1,  2  and  4,  the  control 
lever  3  is  provided  with  an  extension  d^ 
carrying  at  one  end  a  roller  3''  adapted  to 
operate  in  a  slot  formed  at  one  portion  10^ 
of  an  actuating  arm  10  pivoted  on  an  axis 

30  12  extending  from  a  base  member  11,  the 
latter  being  fastened  to  the  top  13  of  the 
machine  by  screws  14.  Another  portion  lO*" 
of  the  actuating  arm  10  occupies  a  position 
between  the  base  11  and  a  tripping  lever  15 

35  and  carries  a  shoulder  screw  16,  the  head 
of  which  ]3rojects  underneath  the  base  11 
so  that  the  actuating  arm  10  may  have  a 
horizontal  movement  but  no  vertical  move- 
ment. 

40  The  tripping  lever  15  is  pivoted  on  an 
axis  formed  by  two  pointed  screws  17,  and 
includes  a  lower  arm  15^^  Avhich  overlies  the 
rear  portion  lO"*  of  the  actuating  arm  10. 
This  arm  is  provided  with  a  notch  15''  in 

45  which  the  portion  lO""  of  the  arm  10  will 
rest  when  m.oved  into  that  position  by  the 
raovem^ent  of  the  control  lever  3  to  the  right. 
This  arm  15^,  as  shown,  extends  somewhat 
beyond  the  base  11  to  form  a  hook.    Secui-ed 

50  to  the  underside  of  the  base  member  11  is  a 
light  spring  18  Avhich  is  maintained  in  oper- 
ative position  by  the  hooked  end  of  the  arm 
15^^,  as  clearly  shown  in  Fig.  5.  When  the 
spring  is  flexed  by  the  action  of  the  tone 

55  arm  engaging  the  upper  portion  of  the  lever 
16,  the  space  lo""  between  the  arm  15^^  and  the 
base* member  11  is  just  sufficient  to  allow  the 
arm  10''  to  move  therein. 

Preferably  and  as  shown,  the  upper  mem- 

63  ber  of  the  tripping-lever  15  is  bifuixated  to 
receive  and  support  a  spindle  19  carrying 
a  rubber  buffer  9  at  one  end  and  encircled 
by  a  spring  20.  Into  the  opposite  end  of  the 
spindle  is  threaded  a  screw  21  which  serves 

65  to  prevent  the  spindle  from  being  displaced 


from  le\'er  15  under  the  influence  of  the 
spring  20  when  a  binding-screw  22  (thread- 
ed into  the  upper  end  of  the  lever  and  adaj)t- 
ed  to  engage  the  spindle)  is  loosened. 

As  shown  in  Figs.  2  and  4,  a  spring  23 — ■ 
secured  at  one  end  to  the  portion  10^  of  the 
actuating-arm  10  and  resting  against  a  stud 
11^  on  the  base-member  11  and  encircling  the 
screw  12 — is  adapted  to  be  tensioned  by  the 
movement  of  said  arm  10  when  the  con- 
trolling lever  3  is  moved  to  the  right  by  the 
operator.  The  function  of  this  spring  is  to 
reshift  the  actuating-arm  10,  in  the  direction 
opposite  to  that  in  Avhich  it  has  previously 
been  moved,  when  released  from  the  notch 
15^  in  the  lever  15  by  the  action  of  tone  arm 
T  abutting  against  the  lever  and  rocking  it 
on  its  fulcrum  17.  The  tendency  of  the 
spring  18  is  to  force  the  lever  15  toward  the 
tone-arm  so  that,  when  said  arm  is  moved 
aw\ay  from  the  lever  and  the  controlling- 
lever  3  is  moved  toward  the  right,  the  por- 
tion 15^  of  the  tripping  lever  15  will  drop 
slightly  wliereupon  the  notch  15''  will  retain 
the  actiuiting-leA'er  10  and  the  upper  portion 
of  tlie  trip]:»ing-lever  will  move  slightly  to- 
ward the  right. 

To  set  or  adjust  this  mechanism,  described 
in  the  foregoing,  the  operator — preliminary 
to  starting  the  machine — places  the  needle  5 
in  the  last  groove — that  which  is  nearest  the 
center  of  the  record — and,  while  the  needle 
is  in  this  position,  first  loosens  and  then 
tightens  the  binding-screw  22.  When  the 
screv/  is  loosened,  the  spring  20  will  act  to 
move  the  spindle  19  toward  the  right  until 
the  buffer  9  engages  the  tone-arm  7.  When 
said  screAV  is  then  tightened,  the  spindle  Avill 
be  held  against  movement  and  in  the  posi- 
tion to  which  it  had  been  actuated  by  the 
spring.  Such  adjustment  of  the  spindle  is 
provided  for  because  of  the  fact  that  the 
relative  position  of  the  last  portion  of  the 
groove  varies  in  different  records. 

When  the  screAV  22  has  been  tightened,  as 
aforementioned,  the  operator  moves  the 
tone-arm  7  toward  the  right  and  beyond  the 
record.  He  may  then  start  the  machine  by 
moving  the  controlling-lever  3  toward  the 
right  whereby  the  spring  23  is  tensioned 
and  this  allows  the  lever  15  to  be  rocked  on 
its  axis  by  the  spring  IS  so  that  its  notched 
portion  15''  may  retain  the  ;ictiiating-arm  10 
and  its  upper  portion  be  moved  slightly  to- 
ward the  right.  Noav,  as  soon  as  the  ma- 
chine is  running,  the  operator  places  the 
needle  in  the  outer  groove  of  the  record 
and,  as  the  machine  continues  to  oj)erate,  it 
will  cause  the  tone-arm  7  to  be  moved  to- 
ward the  left  until  it  finally  engages  the 
upper  portion  of  the  tripping  lever  and 
moves  it  toAvard  the  left.  This  movement 
causes  the  loAver  portion  15''  of  said  lever  to 
release  the  actuating-arm  10  y\'hich,  acting 
under  the  influence  of  the  spring  23,  moves 
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and  shifts  the  controlling  lever  o  to  the 
"off "-position.  In  this  manner,  the  ma- 
chine will  have  been  automatically  stopped. 
Before  the  record  v^'hich  has  then  been 
g  completed  is  removed,  the  screw  22  is  loos- 
ened so  that  the  spindle  19  may  be  drawn 
back  to  tension  its  spring  20,  whereupon 
said  screw  is  tightened.  If,  ho\^ever,  the 
last  groove  of  the  next  record  is  of  larger 

10  diameter,  it  is  unnecessary  to  clraAV  the 
spindle  19  back,  since  it  would  move  toward 
the  right  when  being  adjusted  for  the  larger 
diameter,  though  it  would  not  permit  the 
tone-arm  to  be  moved  sufficiently  toAvard  the 

15  left  if  the  adjustment  were  for  a  smaller 
diameter. 

As  will  be  seen,  no  different  adjustment 
is  required  when  a  record  is  to  be  repeated, 
that  is,  used  a  second  time,  because  any  par- 

20  ticular  adjustment  is  not  destroyed  until  the 
aforementioned  binding-screw  is  manipu- 
lated. 

As  will  noAV  be  manifest,  the  simple  ma- 
nipulation of  the  binding-screw   (when  the 

25  needle  is  positioned  in  the  last  groove  of 
the  disk)  adjusts  and  prepares  the  machine 
automatically  to  stop  at  the  end  of  the 
record  and  without  any  other  change  in  the 
operation  of  the  machine.     In  other  words, 

30  in  lieu  of  the  operator,  himself,  having  to 
move  the  controlling-lever  toward  the  left 
to  stop  the  machine,  my  improved  and  auto- 
matic stopping-device  effects  this.  If,  for 
any  reason  it  is  desired  or  it  becomes  neces- 

35  sary  to  stop  the  machine  before  the  end  of  a 
record  has  been  reached,  it  is  only  necessary 
for  the  operator  to  touch  the  buffer  9  and 
this  will  then  effect  a  release  of  the  parts 
and  stop  the  machine  in  the  same  manner 

40  as  if  said  buffer  had  been  operated  by  the 
tone-arm  7,  as  already  described,  to  effect 
an  automatic  arresting  of  the  machine's 
operation. 

The  construction  and  appearance  of  my 

45  attachment  are  such  that,  when  applied  to  a 
machine,  it  does  not  detract  at  all  from  its 
attractiveness,  since  all  that  is  in  evidence 
of  the  attachment  at  the  front  of  the  ma- 
chine is  the  upper  portion  of  the  tripping- 

50  arm.  The  remainder  of  the  structure  is  be- 
neath the  revohnng  disk. 

From  the  foregoing,  it  will  be  understood 
that  the  various  parts  and  devices,  sii'gly 
and  in  their  cooperation,  contribute  to  effect 

55  a  reliable  and  convenient  stopping  of  the 
machine  at  a  predetei'mined  point  and  that, 
therefore,  a  structure  has  been  provided 
which  realizes  the  objects  of  the  invention 
and   the    advantages   herein   set    forth,  to- 

60  gether  with  other  objects  and  advantages. 

The  invention  in  its  broader  aspects  is  not 

limited  to  the  particular  construction  shown, 

nor  to  any  particular  construction  by  which 

it  has  been  or  may  be  carried  into  effect,  as 

65  many  changes  may  be  made  in  the  construc- 


tion without  departing  from  the  main 
principles  of  the  invention  and  without  sac- 
rificing its  chief  advantages. 

Manifestly,  my  improvement  may  be 
utilized  for  purposes  other  than  stopping  70 
graphophones.  In  fact,  it  is  well  adapted 
for  controlling  the  operation  of  analogous 
or  other  types  of  machines  employing  motor- 
driven  instrumentalities,  a  control  ling -de- 
vice therefor,  and  a  movable  meml>er  acting  75 
under  the  control  of  the  motor-diiven  in- 
strumentalities. 

What  I  claim  is: 

1.  A  device  of  the  kind  described  includ- 
ing in  combination,  a  motor-driven  element,  80 
a  controlling  instrumentality  therefor,  a 
movable  arm  cooperating  with  the  motor- 
driven  element,  a  bell-crank-lever  tiltable  on 
an  approximately  horizontal  axis  in  relation 
to  the  movable  arm  and  provided  with  an  85 
arm-locking  notch,  and  a  swinging  arm  ex- 
tending from  the  controlling  instrumental- 
ity and  underlying  the  bell-crank-lever  and 
moving  on  an  approximately  vertical  axis; 
the  bell-crank-lever  being  tiltable  on  its  hor-  90 
izontal  axis  to  effect  engagement  and  dis- 
engagement of  its  notched  portion  with  the 
swinging  arm  when  the  same  swings  on  its 
vertical  axis. 

,  2.  _  A  device  of  the  kind  described  includ-  95 
ing  in  combination,  a  motor-driven  element, 
a    controlling    instrumentality    therefor,    a 
movable  arm  cooperating  with  the  motor- 
driven  element,   a  bell-crank-lever  tiltable 
on  an  approximately  horizontal  axis  in  rela-  100 
tion  to  the  movable  arm  and  provided  with 
an  arm-locking  notch,  and  a  swinging  arm 
extending  from  the  controlling  instrumen- 
tality  and  underlying  the  bell-crank-lever 
and  moving  on  an  approximately  vertical  105 
axis;  the  bell-crank-lever  being  tiltable  on 
its  horizontal  axis  to  effect  engagement  and 
disengagement  of  its  notched  portion  with 
the  swinging  arm  when  the  same  SAvings  on 
its  A^ertical  axis,  and  a  spring  for  actuating  no 
the  swinging  arm. 

3.  _A  device  of  the  kind  described,  includ- 
ing in  combination,  a  motor-driven  disk- 
operating  element,  a  movable  arm  cooperat- 
ing therewith,  a_  machine-controlling  con-  115 
trivance  comprising  an  actuating  arm,  a 
tripping  lever  arranged  in  the  path  of  move- 
ment of  said  traveling-arm  and  adapted  to 

be  operated  thereby,  a  base-member  to  which 
said  tripping  member  is  operatively  con-  120 
nected,  said  actuating  arm  being  centrally- 
pivoted  on  said  base-member  and  interposed 
between  said  base-member  and  said  tripping 
member  and  adapted  to  be  held  in  one  posi- 
tion by  said  tripping  member,  and  means  125 
operating  on  said  actuating  arm  to  moA'e  the 
same  when  released  from  ^said  tripping- 
member. 

4.  A  device  of  the  Irind  described,  includ- 
ing in  combination,  a  motor-driven  operat-  130 
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iiig-element,  a  movable  element-operated 
arm  overlying  the  same,  a  machine-control- 
ling contrivance,  including  a  controlling- 
lever,  a  spring-operated  actuating-arm  con- 
'<  necting  with  said  controlling-lever  and 
adapted  to  be  moved  in  one  direction  by  said 
controlling-lever,  arm-operating  means  act- 
ing on  said  actuating-arm  to  move  it  in  the 
opposite  direction,  a  base-member  underlying 

10  said  actuating-arm,  and  a  tripping-member 
overlying  said  actuating-arm  and  occupying 
a  position  in  the  path  of  movement  of  said 
element-operated  arm,  whereby  vfhen  the 
latter  engages  said  tripping-member,   said 

15  actuating-arm  is  thereby  released  and  moved 
under  the  action  of  the  aforementioned  arm- 
operating  means. 

5.  A  device  of  the  kind  described,  includ- 
ing in  combination,  a  motor-driven  operat- 

20  ing-element,  a  movable  element-operated 
arm  overlying  the  same,  a  machine-control- 
ling contrivance,  including  a  controlling- 
lever,  a  spring-operated  actuating-arm  con- 
necting   with    said    controlling-lever    and 

25  adapted  to  be  moved  in  one  direction  by  said 
controlling-lever,  arm-operating  means  act- 
ing on  said  actuating-arm  to  move  it  in  the 
opposite  direction,  a  base-member  underly- 
ing said  actuating-arm,  and  a  tripping-mem- 

30  ber  overlying  said  actuating-arm  and  occu- 
pying a  position  in  the  path  of  movement  of 
said  element-operated  arm,  whereby  when 
the  latter  engages  said  tripping-member, 
said  actuating-arm  is  thereby  released  and 

35  moved  under  the  action  of  the  aforemen- 
tioned arm-operating  means,  said  tripping- 
member  carrying  an  adjiistable  buffer-ele- 
ment adapted  to  be  engaged  by  said  element- 
operated  arm  to  move  it  and  the  tripping- 

40  member. 

6.  A  device  of  the  kind  described,  includ- 
ing in  combination,  a  motor-driven  disk-op- 
erating element,  a  traveling  arm  cooperating 
therewith  and  movable  thereby,  and  a  con- 

[45  trolling  contrivance  therefor  comprising  a 
controlling  lever,  an  actuating  arm  adapted 
to  be  moved  in  one  direction  by  said  con- 
trolling-lever, arm-operating  means  acting 

^       on  said  actuating  arm  to  move  it  in  the  op- 

[  50  posite  direction,  a  stationary  base-member 
underlying  said  actuating-arm,  a  bell-crank 
tripping-lever  pivoted  to  said  base-member 
and  overlying  said  actuating-arm  and  pro- 
Added  with  an  angulated  and  notched  end 

[  55  adapted  to  retain  said  actuating-arm,  and  a 
trip-operating  buffer-element  carried  ]iy  and 
adjustable  in  said  trip];)ing-member  and 
adapted  to  be  engaged  by  said  traveling  arm. 

7.  A  device  of  the  land  described,  includ- 
60  ing  in  combination,  a  motor-driven  disk-op- 
erating element,  a  traveling  arm  cooperating 
therewith  and  movable  thereby,  a  controlling 
contrivance  therefor  comprising  a  control- 
ling-lever, an  actuating  arm  adapted  to  be 

65  moved  in  one  direction  by  said  controlling- 


lever,  arm-operating  means  acting  on  said 
actuating-arm  to  move  it  in  the  opposite  di- 
rection, a  stationary  base-member  underly- 
ing said  actuating-arm,  a  bell-crank  trip- 
ping-lever pivoted  to  said  base-member  and  70 
overlying  said  actuating-arm  and  provided 
with  an  angulated  and  notched  end  adapted 
to  retain  said  actuating-arm,  a  trip-operat- 
ing buffer-element  carried  by  and  adjustable 
in  said  tripping-member  and  adapted  to  be  75 
engaged  by  said  traveling-arm,  and  means 
for  retaining  said  buffer-element  in  any  of  a 
plurality  of  adjustable  positions. 

8.  The  combination  in  a  device  of  the 
kind  described,  of  a  base-member  provided  so 
with  two  projections,  a  bell-crank  lever 
mounted  between  said  projections,  means 
for  holding  the  lever  between  the  projec- 
tions, one  end  of  said  bell-crank  lever  over- 
lying and  also  underlying  and  movable  into  85 
engagement  with  the  base-member  and  hav- 
ing its  movement  limited  thereby,  an  ad- 
justable shaft  and  a  set  screw  on  the  other 
end  of  the  lever. 

9.  The  combination  in   a   device  of  the  90 
kind  described,  of  a  base-member  provided 
with    two    projections,    a    bell-crank-lever 
mounted   between   said   projections,   means 
for  holding  the  lever  between  the  projec- 
tions, one  end  of  said  bell-crank-lever  over-  95 
lying  and  also  underlying  and  movable  into 
engagement  Avith  the  base-member  and  hav- 
ing  its   movement   limited   thereby,   and   a 
spring  interposed  between  the  base  and  the 
bell-crank-lever  and  operable  to  disengage  100 
the  lever  from  the  base. 

10.  The  combination  in  a  device  of  the 
kind  described,  of  a  base-member  provided 
with  journals,  a  bell-crank  lever  supported 
therein,  one  arm  of  said  lever  extending  io5 
under  the  base-member  to  limit  movement 
thereof  in  one  direction,  and  a  lever  carried 

by  the  base-member  and  extending  between 
another  arm  of  the  bell-crank  lever  and  the 
base-member  to  prevent  movement  of  the  110 
arm  in  the  other  direction,  said  last-men- 
tioned arm  being  provided  with  a  notch  to 
allow  movement  of  the  arm  in  one  direction 
when  the  lever  is  positioned  therein. 

11.  A  device  of  the  kind  described,  in-  115 
eluding  in  combination,  a  motor-driven  ele- 
ment,   a    controlling-instrumentality   there- 
for, a  movable  arm  cooperating  with  said 
motor-driven  element,  a  bell-crnnk  arm  hav- 
ing a   restricted  movement,   an   adjustable  120 
shaft  against  which  the  movable  arm  abuts, 
one  arm  of  the  lever  being  provided  with  a 
notch,  and  an  arm  extending  from  the  con- 
trolling-instrumentality and  underlying  the 
bell-crank  and  adapted  to  be  held  in  one  125 
of  its  operating  positions  by  the  notch. 

12.  The  combination  in  a  machine  of  the 
kind  described,  of  a  starting  lever,  an  ex- 
tension on  said  lever  provided  with  a  stud, 

a  base-member,  and  a  compound  lever  ful-  130 
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crumed  on  said  base-member,  one  end  of 
said  compound  lever  being  provided  with 
an  elongated  hole  to  straddle  the  stud,  the 
other  end  of  the  compound  lever  being  pro- 
5  vided  with  a  headed  stud  which  extends  be- 
neath the  base-memljer  to  hold  the  end  of 
the  compound  lever  close  to  the  base- 
member. 

13.  The  combination  in  a  device  of  the 
10  kind  described,  of  a  swinging  arm  adapted 

to  occupy  a  temporary  position,  a  base- 
member,  a  bell-crank  lever  and  an  actuat- 
ing lever,  said  bell-crank  lever  being  nor- 
mally held  in  a  fixed  relation  to  said  base- 

15  member  by  said  base-member  and  actuating 
lever  and  provided  with  a  notch  to  permit 
movement  of  the  bell-crank  lever  when  said 
actuating  lever  is  positioned  thereunder,  a 
spring  for  moving  said  bell-crank  lever  to 

20  cause  the  notch  to  hold  the  actuating  lever 
against  movement  imtil  the  bell-crank  lever 
is  moved  by  the  swinging  arm  being  brought 
to  the  temporary  position,  a  second  spring 
on  said  base-member  for  moving  the  actu- 

25  ating  lever  when  released  from  said  notch, 
and  a  lever  for  moving  said  actuating  lever 
to  a  position  to  be  held  by  the  notch. 

14.  Stop  mechanism  comprising  a  swing- 
ing arm,  a  base-member,  a  bell-crank  lever 

30  on  the  base-member  and  against  which  the 
swinging  arm  abuts  to  move  the  same  after 
it  has  been  adjusted  to  a  predetermined  po- 
sition, an  actuating  lever  carried  by  said 
base-member  and  held  in  one  position  by 

35  said  bell-crank  lever,  a  spring  on  said  base- 
member  for  moving  the  actuating  lever  upon 


being  released  from  said  bell-crank  when 
said  swinging  arm  abuts  thereagainst,  a 
starting  lever  connected  to  said  actuating 
lever  to  move  the  same  to  a  position  whereby  40 
the  bell-crank  lever  will  hold  it,  said  start- 
ing lever  being  shif  table  to  normal  position 
when  the  actuating  lever  is  released  from 
the  bell-crank  lever. 

15.  Stop  mechanism  including  in  combi-  45 
nation,  a  control  lever,  a  compound  lever, 
one  end  of  which  is  connected  to  the  control 
lever,  a  base-member  upon  which  the  com- 
pound lever  is  fulcrumed,  a  spring  on  said 
base-member  adapted  to  be  tensioned  by  50 
movement  of  the  control  and  compound  le- 
vers in  one  direction  and  operating  to  shift 
said  levers  in  the  opposite  direction,  a  bell- 
crank  lever  provided  with  a  notch  and  also 
fulcrumed  on  the  base-member,  said  notch  56 
being  adapted  to  be  engaged  by  one  end  of 
the  compound  lever  to  hold  it  against  the 
action  of  the  spring  therefor,  an  adjustable 
shaft  connected  to  the  bell-crank  lever,  and 
a  set  screw  for  holding  the  shaft  in  posi-  60 
tion,  said  shaft  being  actuatable  to  move 
the  bell-crank  lever,  whereby  the  compound 
lever  will  be  released  from  the  notch  to  per- 
mit the  spring  to  move  the  same  to  position 
the  control  lever.  65 

In  testimony  whereof  I  affix  my  signature 
in  presence  of  two  witnesses. 

EDWAED  C.  WALTEK. 

Witnesses : 

James  McCroddezst, 
John  J.  Cann. 
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To  ail  whom  it  inay  concern: 

Be  it  known  that  I,  Frank  L.  Bareows, 
a  citizen  of  the  United  States,  and  a  resi- 
dent of  Moscow,  in  the  county  of  Latah  and 
5  State  of  Idaho,  have  invented  an  Improve- 
ment in  Attachments  for  Phonographs,  of 
which  the  following  is  a  specification. 

My  invention  is  an  improvement  in  at- 
tachments for  phonographs,  and  has  for  its 
jQ  object  to  provide  an  attachment  capable  of 
connection  with  a  phonograph  of  ordinary 
type   and   operated  by   the   motor  of  the 
phonograph  for  permitting  a  series  of  rec- 
ords to   be   played   in  succession,  wherein 
j5  mechanism  is  provided  for  lifting  the  re- 
producer arm  at  the  end  of  each  selection, 
and  moving  it  to  the  place  of  beginning, 
and  wherein  other  mechanism  is  provided 
for  removing  the  uppermost  record  while 
20  the  arm  is  lifted. 
In  the  drawings : 

Figure  1  is  a  top  plan  view  of  the  attach- 
ment in  place,  showing  the  parts  at  the  com- 
mencement of  the  playing  of  a  record. 
25  Fig.  2  is  a  similar  view  showing  the  posi- 
tion of  the  parts  at  the  end  of  the  playing 
of  a  record. 

Fig.  3  is  a  similar  view  showing  the  po- 
sition of  the  parts  during  the  removal  of 
38  the  record. 

Fig.  4  is  a  perspective  view  of  the  gear 
throwing  mechanism. 

Fig.  5  is  a  section  on  the  line  5 — 5  of 
Fig.  4. 
35       Fig.  6  is  a  section  through  one  of  the 
spring  plungers. 

Fig.  7  is  a  perspective  view  of  the  re- 
producer moving  lever. 
Fig.  8  is  a  perspective  view  of  the  cam 
40  for  operating  the  removing  arm. 

The  attachment  consists  of  two  portions, 
namely  the  reproducer  arm  operating  mech- 
anism and  the  record  removing  mechanism. 
The  attachment  is  shown  in  connection  with 
45  a  phonograph  1  of  ordinary  construction, 
having  a  turn-table  2  for  receiving  the  rec- 
ords 3,  which  are  placed  upon  the  turn- 
table   in    superposed    relation,    and    from 
which  they  are  removed  onto  a  table  4  ar- 
50  ranged  adjacent  to  the  phonogTaph  casing. 
The  reproducer  arm  5  is  mounted  to  swing 
in  the  usual  manner  from  the  end  of  the 
record   to  the    commencement,   the   record 
shown  in  the  present  instance  reading  from 
55  periphery  to  the  center. 

The  reproducer  6  is  carried  by  the   U- 


shaped  member  7  which  is  pivoted  at  the 
end  of  the  arm  on  a  transverse  axis  to  per- 
mit the  reproducer  to  be  swung  upwardly 
away  from  the  record  before  it  is  moved  60 
outwardly.  A  lever  8  is  pivoted  on  the  re- 
producer arm,  and  a  link  9  connects  one 
end  of  the  lever  with  the  U-shaped  member 
7,  the  said  connection  being  a  lost  motion 
connection,  as  shown.  This  lever  is  oper-  65 
ated  by  a  pin  10  on  a  disk  11,  which  is  se- 
cured to  a  stub  shaft  12,  and  the  stub  shaft 
is  provided  with  the  gear  wheel  13  below 
the  disk. 

This  gear  wheel  meshes  with  a  pinion  14  70 
which  is  adapted  to  be  connected  with  a  pin- 
ion 15  on  the  motor  shaft  16  of  the  machine. 
These  pinions  14  and  15  are  normally  dis- 
connected,  being  spaced   apart  from   each 
other,  and  they  are  adapted  to  be  connected  75 
by  a  pinion  17  journaled  on  one  end  of  a  le- 
ver 18,  which  is  pivoted  to  one  of  the  arms 
of  a  fixed  bracket  19.     The  pinion  17  is  a 
bevel  pinion,  and  the  lever  18  is  so  balanced 
that  the  pinion  will  normally  drop  between  80 
the  pinions  14  and  15  to  connect  them  to- 
gether.   It  is,  however,  normally  held  in  the 
position  of  Fig.  4  by  a  cross  or  trip  lever  20 
journaled  on  the  shaft  12  between  the  disk 
11  and  the  gear  wheel  13.     This  lever,  as  85 
shown,  extends  beyond  the  periphery  of  the 
disk  and  has  an  angular  portion  extending 
above  the  disk,  as  shown  more  particialarly 
in  Fig.  5.     This  lever  normally  holds  the 
position  shown  in  Fig.  5,  over  the  beveled  90 
end  of  the  lever  18,  which  is  in  fact  a  cam 
lever. 

When  the  reproducer  moves  into  the  posi- 
tion shown  in  Fig.  2,  that  is  when  the  end 
of  the  record  is  reached,  the  end  of  the  lever  95 
8  remote  from  the  reproducer  arm  will  en- 
gage the  angular  portion  21  af  the  trip  le- 
ver, and  will  swing  it  away  from  the  lever 
18,  permitting  the  bevel  gear  17  to  drop  in 
between  the  gears  14  and  15,  to  connect  the  100 
motor  shaft  with  the  gear  13.    At  the  oppo- 
site end  from  the  angular  portion,  the  lever 
20  has  an  angular  arm  22,  which  is  pivoted 
to  the  lever,  and  normally  held  in  alinement 
therewith  by  means  of  a  coil  spring  23.    The  105 
vertical  portion  of  the  angular  arm  extends 
above  the  disk  11,  and  the  said  portion  is 
adapted  to  be  engaged  by  the  stop  pin  to  re- 
turn the  lever  to  the  normal  position  of  Fig. 
5,  and  the  movement  of  the  lever  into  return  110 
position  is  limited  by  a  stop  24  on  the  fixed 
angle  bracket  19  before  mentioned.     This 
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pin  10  in  its  further  movement  engages  the 
body  26  of  a  j'^oke-shaped  member  compris- 
ing the  said  body  and  arms  27.  The  arms 
27  of  the  yoke  are  provided  with  pistons  29, 
5  which  move  in  cylinders  28.  Each  of  these 
cylinders  has  a  restricted  opening  at  its 
outer  end  and  a  series  of  openings  at  its  in- 
ner end,  and  each  piston  is  normally  pressed 
toAvard  the  outer  end  of  the  cylinder  by  a 

10  spring  30.  When  the  pin  engages  the  body 
26  of  the  yoke  the  said  body  is  moved  out- 
ward, and  the  springs  30  are  compressed. 

The  lever  8  has  a  depending  lug  31  which 
is  engaged  by  the  body,  and  the  lever  is 

15  swung  in  a  direction  to  lift  the  reproducer, 
to  release  the  needle  from  the  record.  The 
continued  movement  of  the  disk  11  causes 
the  pin  10  to  eventually  engage  a  notch  25 
in  the  lever  8,  and  when  this  engagement 

20  takes  place  the  lever  is  moved  longitudi- 
nally, to  swing  the  reproducer  arm  from  the 
center  of  the  record  to  the  periphery,  that 
is  to  the  place  of  beginning,  to  the  position 
shown  in  Fig.  1.    This  movement  takes  place 

25  while  the  reproducer  is  out  of  engagement 
with  the  record.  The  reproducer  must  be 
held  elevated  until  the  played  record  has 
been  removed,  and  it  must  be  lowered  with 
some  degree  of  care.     For  this  reason^  the 

30  cylinders  which  constitute  a  dash-pot  are 
provided.  After  the  end  10  lifts  the  body  26 
of  the  yoke,  the  restricted  openings  of  the 
cylinders  cause  the  pistons  to  return  slowly 
to  the  outer  end  of  the  cjdinder,  cushioning 

35  downward  movement  of  the  reproducer  and 
the  needle. 

The  mechanism  for  removing  the  record 
comprises  a  removing  arm  32  having  an  an- 
gular portion  33  provided  with  a  depending 

40  pin  for  engaging  the  opening  of  the  record. 
In  practice  this  arm  will  have  a  rubber 
sleeve  at  the  record  and  it  will  be  counter- 
balanced in  such  manner  that  in  normal  con- 
dition the  pin  will  drop  into  the  opening  of 

45  the  record.  This  arm  is  journaled  upon  a 
cam  plate  34,  and  the  arm  has  a  laterally  ex- 
tending rounded  cam  35  at  the  end  remote 
from  the  angle  portion.  The  cam  plate  34 
is  pivoted  at  36  to  the  phonograph  casing, 

50  and  the  cam-  35  cooperates  with  a  disk  37 
which  is  secured  to  a  gear  wheel  38  con- 
nected by  a  gear  wheel  39  with  the  gear 
wheel  13  before  mentioned. 

The  disk  37  is  a  cam  disk,  and  it  is  pro- 

5-3  vided  with  a  wrist  pin  40  and  a  segmental 
casm  41,  which  is  secured  to  the  horizontal 
portion  of  an  angular  bracket  42  on  the  disk 
in  such  manner  that  the  rounded  edge  of  the 
cam  is  adjacent  to,  but  spaced  above  the 

60  disk.  The  end  of  the  cam  plate  remote  from 
the  angular  portion  33  of  the  record  remov- 
ing arm,  has  a  curved  cam  extension  43,  and 
at  the  cam  portion  35  of  the  said  arm,  the 
cam  plate  has  a  rounded  cam  44  registering 

65  with  the  said  portion. 


The  above  mechanism  operates  in  se- 
quence with  the  reproducer  arm  controlling- 
mechanism,  moving  into  engagement  with 
the  record  as  the  reproducer  is  lifted  and 
completing  the  removal  of  the  record  before  •jq 
the  reproducer  is  lowered.  When  the  disk 
37  is  rotated,  the  cam  member  41  rides  over 
the  cam  surface  35  of  the  arm  32,  moving 
this  cam  portion  down  parallel  with  the 
plane  of  the  cam  plate.  In  such  position,  75 
the  pin  on  the  angular  portion  33  is  lifted, 
and  as  soon  as  the  pin  40  engages  the  ad- 
jacent edge  of  the  cam  plate,  the  record  re- 
moving arm  will  be  swung  toward  the 
record  on  the  turn  table.  The  continued  3Q 
movement  of  the  disk  will  move  the  arm 
from  the  position  of  Fig.  1  to  that  of  Fig.  2, 
and  eventually  to  that  of  Fig.  3,  at  which 
time  the  cam  41  passes  off  the  cam  35,  and 
the  pin  on  the  angular  portion  33  drops  into  35 
the  opening  of  the  record.  The  continued 
movement  of  the  pin  40  on  the  curved  ex- 
tension 43  will  swing  the  arm  in  the  reverse 
direction  and  in  the  position  of  Fig.  1,  slip- 
ping the  topmost  record  from  off  the  turn  90 
table. 

The  operation  of  the  device  is  as  follows: 
At  the  end  of  the  playing  of  a  record,  the 
parts  are  in  the  position  of  Fig.  2.  At  this 
moment  the  inner  end  of  the  lever  8  engages  95 
the  portion  21  of  the  lever  20  and  swings 
the  said  trip  lever  to  release  the  lever  18. 
The  pinion  17  immediately  connects  the  gear 
14  with  the  gear  15  and  the  cam  disks  11 
and  37  commence  to  rotate  in  the  same  di-  loo 
rection.  The  weighted  pin  on  the  lug  33  is 
immediately  lifted  out  of  contact  with  the 
record  last  removed,  and  the  arm  32  begins 
to  swing  toward  the  record  on  the  turn  table. 
In  proper  sequence  the  pin  10  will  engage  io5 
the  lever  8,  to  lift  the  reproducer  and  to 
swing  the  arm  into  the  position  of  Fig.  1. 
Before  the  reproducer  arm  has  been  swung 
against  the  stop  45,  the  pin  on  the  lug  33  of 
the  record  removing  arm  Avill  be  above  the  no 
opening  of  the  record,  and  when  the  cam 
41  passes  off'  the  cam  35,  the  arm  will  be- 
gin to  remove  the  record  and  it  will  be  clear 
of  the  reproducer  needle  before  the  said 
needle  is  lowered.  The  gears  14  and  15  115 
are  disconnected  through  the  action  of  the 
pin  10  in  connection  with  the  angle  arm  22 
on  the  lever  20.  'When  the  pin  in  its  con- 
tinued movement  engages  the  upstanding 
portion  of  the  angle  arm,  the  lever  20  will  120 
be  swung  against  the  stop  24  and  over  the 
beveled  end  of  the  lever  18,  swinging  the 
lever  and  lifting  the  gear  17  out  of  mesh 
Avith  the  gears  14  and  15.  As  soon  as  the 
leA^er  20  engages  the  stop  24,  the  angle  arm  125 
22  will  swing  doAvnward  as  shown  in  Fig. 
5,  to  permit  the  passage  of  the  pin  10. 

It  will  be  understood  that  in  practice  the 
turn  table  will  be  provided  with  mechanisra 
for  lowering  the  same  when  the  records  are  130 
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placed,  and  for  raising  the  turn  table  a  suffi- 
cient distance,  after  the  removal  of  each 
record. 

It  will  be  noticed  from  an  inspection  of 
5  Fig.  5  that  the  upper  end  of  the  angle  arm 
22  is  beveled  in  order  that  the  pin  10  may 
force  the  said  arm  downward. 

I  claim : 

1.  In  combination  with  a  phonograph,  of 
la  means  operated  by  the  motor  of  the  phono- 
graph and  controlled  by  the  position  of  the 
needle,  for  lifting  the  reproducer,  moving 
the  reproducer  arm  to  commencing  position 
and  lowering  the  reproducer  into  playing 

15  position,  said  means  comprising  a  lever  piv- 
oted to  the  reproducer  arm,  a  link  connect- 
ing one  end  of  the  lever  to  the  reproducer 
support  for  lifting  the  reproducer  when  the 
lever  is  swung  in  the  proper  direction,  a 

20  cam  disk,  a  connection  between  the  motor 
and  the  cam  disk  for  operating  the  same,  a 
trip  lever  for  normally  holding  the  said 
connection  out  of  engaging  position,  and  in 
position  to  be  engaged  by  the  other  end  of 

25  the  reproducer  supported  lever  when  the 
needle  is  at  the  end  of  the  record  for  swing- 
ing the  said  trip  lever  to  release  the  con- 
necting mechanism,  said  lever  having  a 
notch  at  the  said  end  and  a  disk  having  a 

30  pin  for  engaging  the  notch  to  first  swing 
the  lever  to  lift  the  reproducer,  and  after- 
ward move  the  lever  and  the  reproducer  to 
commencing  position,  and  means  for  cush- 
ioning the  movement  of  the  reproducer  to- 

'^5  ward  the  record. 

2.  In  combination  with  a  phonograph,  of 
means  operated  by  the  motor  of  the  phono- 
graph and  controlled  by  the  position  of  the 
needle  for  lifting  the  reproducer,  moving 

'^^  the  reproducer  arm  to  commencing  position 
and  lowering  the  reproducer  into  playing 


position,  such  means  comprising  a  lever 
pivoted  to  the  reproducer  arm,  a  link  con- 
necting one  end  of  the  lever  to  the  repro- 
ducer support  for  lifting  the  reproducer  45 
when  the  lever  is  swung  in  the  proper  di- 
rection, a  cam  disk,  a  connection  between 
the  motor  and  the  cam  disk  for  operating 
the  same,  a  trip  lever  for  normally  holding 
the  said  connection  out  of  engaging  posi-  50 
tion,  and  in  position  to  be  engaged  by  the 
other  end  of  the  reproducer  supported  lever 
when  the  needle  is  at  the  end  of  the  record 
for  swinging  the  said  trip  lever  to  release 
the  connecting  mechanism,  said  lever  hav-  55 
ing  a  notch  at  the  said  end  and  a  disk  hav- 
ing a  pin  for  engaging  the  notch  to  first 
swing  the  lever  to  lift  the  reproducer,  and 
afterward  move  the  lever  and  the  repro- 
ducer to  commencing  position.  60 

3.  In  a  combination  with  a  phonograph, 
of  means  operated  by  the  motor  of  the 
phonograph  and  controlled  by  the  position 
of  the  needle  for  lifting  the  reproducer, 
moving  the  reproducer  arm  to  commencing  C5 
position  and  lowering  the  reproducer  into 
playing  position,  such  means  comprising  a 
lever  pivoted  to  the  reproducer  arm,  a  link 
connecting  one  end  of  the  lever  to  the  re- 
producer support  for  lifting  the  reproducer  70 
when  the  lever  is  swung  in  the  proper  di- 
rection, a  cam  disk,  a  connection  between  the 
motor  and  the  cam  disk  for  operating  the 
same,  means  for  normally  holding  the  said 
connection  out  of  engaging  position  and  in  75 
position  to  be  engaged  by  the  other  end  of 
the  reproducer  supporting  lever  when  the 
needle  is  at  the  end  of  the  record,  for  oper- 
ating the  said  means  to  release  the  connect- 
ing mechanism. 

FEANK  LEE  BAEROWS. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Frank  L.  Barrows,  a 
citizen  of  the  United  States,  and  a  resident 
of  Moscow,  in  tlie  count}^  of  Latah  and 
K  State  of  Idaho,  have  invented  certain  new 
and  useful  Improvements  in  Attachments 
for  Phonographs,  of  which  the  following  is 
a  specification. 

My  invention  is  an  improvement  in  at- 

2Q  tachments  for  phonographs,  and  has  for  its 
object  to  provide  an  attachment  capable  of 
connection  with  a  phonograph  of  ordinary 
type  and  operated  by  the  motor  of  a  phono- 
graph for  permitting  a  series  of  records  to 

25  be  played  in  succession,  Avherein  mechanism 
is  provided  for  removing  the  topmost  record 
from  the  turn  table  when  it  has  been  played, 
and  wherein  other  mechanism  is  provided 
for  gradually  lifting  the  turn  table  as  the 

20  records  are  removed,  to  Ijring  the  uppermost 
record  into  proper  playing  position. 
In  the  drawings : 

Figure  1  is  a  top  plan  view  of  a  phono- 
graph provided  Avith  the  attachment, 

25  Fig.  2  is  a  detail  persj)ective  view  of  the 
escapement  mechanism,  the  parts  being  in 
the  position  shown  in  Fig.  3, 

Fig.  3  is  a  section  on  the  line  3 — 3  of  Fig. 
1,  looking  in  the  direction  of  the  arrows  ad- 

30  jacent  to  the  line, 

Fig.  4  is  a  A^ew  similar  to  Fig.  3  show- 
ing the  position  of  the  parts  Avhen  the  rec- 
ords have  all  been  played, 

Fig.  5  is  a  detail  perspectiA'^e  view  of  the 

35  thimble  and  the  ball-bearing  lifter, 

Fig.  6  is  a  detail  of  the  escapement,  and 
Figs.  7  to  11  inclusive  sIioav  A'arious  posi- 
tions of  the  turn  table  and  the  record  sup- 
port during  the  removal  of  a  played  record, 

40  Fig.  7  showing  the  same  position  of  the  parts 
as  in  Fig.  3. 

The  attachment  comprises  means  for  mov- 
ing the  played  record  from  the  turn  table 
to  the  record  support,  and  means  for  rais- 

45  ing  the  turn  table  to  bring  the  succeeding 
record  in  the  proper  position  for  playing. 
The  attachment  is  shown  in  connection  with 
a  phonograph  1  of  ordinary  construction 
having  a  turn  table  2  for  receiving  the  rec- 

50  ords  3,  which  are  placed  upon  the  turn  table 
in  superposed  relation  and  from  which  they 
are  removed  onto  a  table  4  arranged  adja- 
cent to  the  phonograph  casing.  The  means 
for  lifting  the  reproducer  arm  5  and  return- 

S5  ing  it  to  playing  position,  forms  the  subject 
matter  of  my  co-pending  application,  No. 


109,047,  filed  July   13,   1916,   and   for  this 
reason  is  not  more  particularly  described. 

The  mechanism  for  removing  the  record 
comprises  a  removing  arm  6,  having  an  an-  60 
gular  portion  7  provided  with  a  depending 
pin  for  engaging  the  opening  of  the  record, 
and  in  practice  this  arm  will  have  a  rubber 
sleeve  at  the  record  and  it  will  be  counter- 
balanced in  such  manner  that  in  normal  con-  65 
ditions,  the  pin  Avill  drop  into  the  opening 
of  the  record.  This  arm  is  journaled  upon  a 
cam  plate  8,  and  the  arm  has  a  laterally  ex- 
tending rounded  cam  9  at  the  end  remote 
from  the  angular  portion.  The  cam  plate  70 
8  is  pivoted  at  10  to  the  phonograph  cas- 
ing, and  the  cam  9  cooperates  with  a  disk  11 
which  is  driven  from  the  motor  shaft  25 
through  a  gear  train  indicated  generally 
at  13.  75 

The  disk  11  is  a  cam  disk  and  it  is  pror 
vided  with  a  wrist  pin  14  and  a  segmental 
cam  15  which  is  secured  to  the  horizontal 
portion  of  an  angular  bracket  16  on  the  disk, 
in  such  manner  that  the  rounded  edge  of  the  80 
cam  is  adjacent  to,  but  spaced  above  the  disk. 
The  edge  of  the  cam  plate  remote  from  the 
angular  portion  7  of  the  record  removing 
arm,  has  a  curved  cam  extension  17  and  at 
the  cam  portion  9  of  the  said  arm,  the  cam  85 
plate  has  a  rounded  cam  18  registering  with 
the  said  portion. 

The  above  described  mechanism  operates 
in  sequence  with  the  reproducer  arm  control 
mechanism,  moving  into  engagement  with  90 
the  record  as  the  reproducer  is  lifted  and 
completing  the  removal  of  the  record  before 
the  reproducer  is  lowered.     When  the  disk 
11  is  rotated,  the  cam  member  15  rides  over 
the  cam  surface  9  of  the  arm  8  moving  this  95 
cam  portion  down  parallel  with  the  plane 
of  the  cam  plate.    In  such  position  the  pin 
on  the  angular  portion  7  of  the  arm  is  lift- 
ed, and  as  soon  as  the  pin  14  engages  the  ad- 
jacent edge  of  the  cam  plate,  the  record  re-  100 
moving  arm  will  be  swung  toward  the  rec- 
ord on  the  turn  table. 

The  continued  movement  of  the  disk  will 
move  the  arm  from  the  position  of  Fig.  1  to  a 
position  such  that  the  pin  on  the  angular  105 
portion  7  of  the  arm  will  be  over  the  open- 
ing in  the  record,  at  which  time  the  cam  15 
passes  off  the  cam  9  and  the  pin  on  the  por- 
tion 7  drops  into  the  opening  of  the  record. 
The  continued  movement  of  the  pin  14  on  HO 
the  curved  extension  17  will  swing  the  arm 
in  the  reverse  direction  and  into  the  position 
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of  Fig.  1,  slipping  the  top  record  from  off 
the  turn  table  and  moving  it  onto  the  table  4. 
The  turn  table  2  is  provided  with  the  visual 
central  opening  through  which  extends  the 
5  pin  19,  and  the  records  3  are  mounted  in 
superposed  position  on  the  turn  table  with 
the  pin  19  extending  through  the  openings 
of  the  record,  and  this  pin  is  of  such  length 
that  when  the  turn  table  is  in  its  lowest  posi- 

10  tion,  namely,  that  shown  in  Fig.  3,  the  pin 
will  engage  the  topmost  record  to  hold  the 
same  in  proper  position  on  the  turn  table.  A 
sleeve  20  is  connected  with  the  turn  table, 
the  said  sleeve  being  journaled  on  the  pin  19, 

15  and  this  sleeve  is  provided  at  its  lower  end 
with  a  head  or  a  flange  21.  The  sleeve  also 
has  a  rib  or  key  22  which  engages  within  the 
slot  in  the  hub  of  a  gear  wheel  23  which 
meshes  with  the  gear  wheel  24  on  the  shaft 

20  25  driven  by  the  motor  indicated  at  26.    This 
gear  wheel  23  is  held  from  movement  ver- 
tically by  means  of  arms  26^  extending  later- 
.  ally  from  the  standard  27  secured  to  the  top 
of  the  phonograph  1,  and  it  will  be  evident 

25  that  the  rib  22  by  its  engagement  with  a 
groove  of  a  gear  wheel,  will  constrain  the 
sleeve  and  the  turn  table  to  turn  with  the 
gear  wheel,  while  permitting  the  sleeve  and 
the  turn  table  to  move  vertically  with  respect 

30  to  the  gear  wheel.  The  table  4  is  secured  to 
the  top  of  the  shaft  28  which  is  mounted  to 
slide  in  bearings  in  a  bracket  supported  ex- 
tension 29  from  the  phonograph,  and  in  a 
standard  30  on  the  said  extension, 

35  A  lever  31  is  pivoted  intermediate  its  ends 
to  a  bracket  32  on  the  phonograph,  and  one 
end  of  the  lever  has  a  lost  motion  connection 
with  the  shaft.  At  the  opposite  end  the 
lever  engages  beneath  the  flange  21,  and  a 

40  bolt  33  is  journaled  in  the  said  end  of  the 
lever,  the  bolt  engaging  the  flange,  as  shown 
in  Figs.  3  and  4.  The  arrangement  is  such 
that  the  tables  2  and  4  move  together  in  an 
opposite  direction  and  at  the  same  rate  of 

45  speed.  The  pivotal  connection  between  the 
lever  31  and  the  bracket  32,  is  a  shaft  34. 
This  shaft  34  is  provided  with  a  gear  seg- 
ment 35  at  the  end  remote  from  the  bracket 
32,  and  the  segment  meshes  with  a  pinion  36 

1 50  journaled  in  a  bracket  37  and  engaging  in 
turn  with  a  pinion  38  on  a  stub  shaft  39. 
An  escapement  wheel  40  is  secured  to  the 
pinion  38,  and  a  double  escapement  pawl  41 
secured  to  a  shaft  42  cooperates  with  the 

55  wheel. 

The  shaft  42  is  journaled  in  the  bracket  37, 
before  mentioned,  and  at  the  opposite  end 
from  the  pawl  the  shaft  has  a  radial  arm  43 
which  is  adapted  to  be  engaged  by  a  cam  44 
60  on  the  under  face  of  the  disk  45,  which  con- 
trols the  reproducer  lifting  and  returning 
arm.  The  escapement  41  is  yieldingly  held 
in  normal  position  by  means  of  springs  46 
mounted  on  the  bearing  for  the  shaft  42. 
65      In  operation,  at  the  commencement  of  the 


playing,  the  parts  are  in  the  position  shown 
in  Fig.  3,  a  series  of  disks  being  mounted 
upon  the  table  in  superposed  position  with 
the  uppermost  disk  in  positi.on  for  engage- 
ment by  the  needle  of  the  reproducer.  The  ^q 
table  4  is  at  the  level  of  the  bottom  of  the 
iippermost  record,  so  that  the  removing  arm 
may  slip  the  record  from  the  turn  table  di- 
rectly onto  the  table  4.  Just  at  the  comple- 
tion of  the  movement  of  the  arm  6,  the  cam  yg 
44  operates  the  escapement,  the  shaft  34  is 
moved  just  far  enough  to  lower  the  table  4 
the  thickness  of  a  record  and  to  raise  the 
table  2  the  same  distance.  The  combined 
movement  of  the  tables  being  equal  to  twice  go 
the  thickness  of  a  record,  the  table  4  is  now 
in  position  to  receive  the  topmost  record,  as 
shown  in  Fig.  11.  Figs.  7  to  11  inclusive 
show  the  complete  movement.  Fig.  7  showing 
the  parts  at  the  commencement.  Fig.  8  show-  35 
ing  the  record  moving  onto  the  table  4,  Fig. 
9  showing  the  completion  of  this  movement. 
Figs.  10  and  11  showing  the  movement  of  the 
tables  with  respect  to  each  other. 

It  will  be  understood  that  the  table  4,  90 
which  is  the  receiving  table  for  the  records, 
is  counter- weighted  so  that  it  will  overbal- 
ance the  weight  of  the  turn  table  and  the 
superposed  records.    Thus  whenever  the  es- 
capement is  released,  the  table  4  will  descend,  95 
moving  up  the  table  2  with  the  records.    The 
removing  of  each  record  is  controlled  by 
the  return  of  the  reproducer  to  commencing 
position,  and  the  means  for  returning  the 
reproducer  to  commencing  position  is  also  loo 
controlled  by  the  movement  of  the  repro- 
ducer.   That  is,  when  the  reproducer  reaches 
the  end  of  the  record,  it  controls  the  lifting 
of  the  reproducer  needle,  the  returning  of 
the    reproducer    to    starting    position,    the  105 
lowering  of  the  needle  onto  the  record,  and 
the  removal  of  the  record  during  the  lifting 
of  the  needle. 
I  claim: 

1.  In  combination  with  a  phonograph,  of  no 
means  operated  by  the  motor  of  the  phono- 
graph and  controlled  by  the  position  of  the 
needle  for  removing  the  record,  said  mecha- 
nism comprising  an  arm  having  an  angular 
lug  provided  with  a  depending  pin  for  en-  115 
gaging  the  opening  of  the  record,  and  coun- 
ter-balanced to  normally  engage  the  said 
opening,  a  cam  plate  on  which  the  arm  is 
journaled,*  said  arm  having  a  laterally  ex- 
tending cam  portion,  a  cam  disk  normally  120 
disconnected  from  the  motor  and  having  a 
cam  for  engaging  the  cam  of  the  removing 
arm  to  lift  the  pin  out  of  engaging  position, 
and  having  a  pin  for  engaging  the  cam  plate 
to  swing  the  arm  with  the  pin  over  the  open-  125 
ing  of  the  topmost  record  and  to  swing  the 
arm  Avith  the  topmost  record  away  from  the 
turn  table,  and  means  controlled  by  the 
movernent  of  the  reproducer  for  connecting 
the  said  cam  with  the  motor.  130 
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2.  In  combination  with  a  phonograph  hav- 
ing a  vertically  movable  turn  table  for  sup- 
porting a  series  of  superposed  records  to  be 
played  in  succession,  a  receiving  table  ad- 

5  jacent  to  the  turn  table,  a  lever  pivoted  be- 
tween the  tables  and  supporting  and  bal- 
ancing the  tables,  the  receiving  table  being 
counter-weighted  to  overbalance  the  turn 
table  and  a  series  of  superposed  records,  an 

10  escapement  device  in  connection  with  the 
lever,  means  controlled  by  the  movement  of 
the  reproducer  for  moving  the  topmost  rec- 
ord fi'om  the  turn  table  to  the  receiving 
table,  and  means  operated  by  the  reproducer 

15  for  releasing  the  escapement  before  a  record 
has  been  removed  to  the  receiving  table. 

3.  In  combination  with  a  phonograph  hav- 
ing a  vertically  movable  turn  table  for  sup- 
porting a  series  of  superposed  records  to 

20  be  played  in  succession,  a  receiving  table  ad- 
jacent to  the  turn  table,  a  lever  pivoted  be- 
tween the  tables  and  supporting  and  bal- 
ancing the  tables,  the  receiving  table  being 
counter-weighted   to   overbalance   the   turn 

25  table  and  a  series  of  superposed  records,  an 
escapement  device  in  connection  with  the 
lever,  and  means  controlled  by  the  movement 
of  the  reproducer  for  releasing  the  escape- 
ment. 


4.  In  combination  with  a  phonograph  hav-  30 
ing  a  vertically  movable  turn  table  for  sup- 
porting a  series  of  superposed  records  to  be 
played  in  succession,  a  receivin'^'  table  adja- 
cent to  the  turn  table,  a  connection  between 
the  tables  for  balancing  the  same,  means  35 
controlled  by  the  movement  of  the  repro- 
ducer for  moving  the  said  tables,  and  means 
controlled  by  the  movement  of  the  repro- 
ducer for  removing  the  records  in  succession 
from  the  turn  table  to  the  receiving  table.       40 

5.  In  combination  with  a  phonograph  hav- 
ing a  vertically  movable  turn  table  for  sup- 
porting a  series  of  superposed  records  to  be 
played  in  succession,  a  receiving  table  ad- 
jacent *to  the  turn  table,  and  a  connection  45 
between  the  tables  for  balancing  the  same, 
and  means  controlled  by  the  movement  of 
the  reproducer  for  moving  the  said  tables. 

6.  In  combination  with  a  phonograph  hav- 
ing a  vertically  movable  turn  table,  a  re-  50 
ceiving  table  having  a  balanced  connection 
with  the  turn-table  for  constraining  them 

to  move  together  in  opposite  directions  and 
an  escapement  device  for  operating  the  tables 
and  controlled  by  the  movement  of  the  re-  55 
producer. 

FRANK  L.  BARROWS. 
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To  all  whom,  it  may  concern: 

Be  it  known  that  I,  Willard  E.  Cleve- 
land, a  citizen  of  the  United  States,  and  a 
resident  of  Fall  River,  in  the'  county  of 
5  Bristol  and  State  of  Massachusetts,  have  in- 
vented a  new  and  Improved  Stop  for  Phono- 
graphs, of  which  the  following  is  a  full, 
clear,  and  exact  description. 

The  invention  relates  to  phonographs  of 

10  the  disk  record  type,  and  its  object  is  to  pro- 
vide a  new  and  improved  automatic  stop 
arranged  to  automatically  stop  the  phono- 
graph at  the  time  the  stylus  reaches  the  end 
of  the  record,  and  to  allow  quick  and  con- 

15  venient  adjustment  of  the  automatic  stop 
for  larger  and  smaller  records. 

In  order  to  accomplish  the  desired  result, 
use  is  made  of  a  pin  on  the  tone  arm  con- 
trolling an  actuating  rod  pivotally  connected 

20  with  a  trigger  engaging  a  spring-pressed 
brake  lever  adapted  to  engage  the  revolving 
platform  whenever  released  by  the  trigger 
to  stop  the  rotation  of  the  said  platform. 
Use  is  also  made  of  a  trigger  consisting  of 

25  two  levers  connected  with  each  other  by  a 
friction  pivot  to  alloAV  of  adjusting  one  lever 
relatively  to  the  other,  the  adjustable  lever 
being  controlled  from  the  tone  arm  and  the 
other  lever  being  controlled  from  the  brake 

30  mechanism  of  the  phonograph. 

A  practical  embodiment  of  the  invention 
is  represented  in  the  accompanying  draw- 
ings forming  a  part  of  this  specification,  in 
which  similar  characters  of  reference  indi- 

85  cate  corresponding  parts  in  all  the  views. 
Figure  1  is  a  plan  view  of  the  automatic 
stop  as  applied  to  a  phonograph  of  the  disk 
record  type  and  with  parts  shown  broken 
out ; 

40  Fig.  2  is  a  plan  view  of  the  brake  lever 
and  the  trigger  in  released  position ; 

Fig.  3  is  a  cross  section  of  the  tone  arm 
and  actuating  rod.  the  section  being  on  the 
line  3— 3  of  Fig.  1; 

45  Fig.  4  is  a  side  elevation  of  the  brake 
lever  in  engagement  with  the  platform,  part 
of  the  phonograph  frame  being  shown  in 
section;  and 

Fig.  5  is  a  perspective  view  of  the  trigger. 

50       On  the  frame  10  of  a  phonograph  of  the 


disk  record  type  is  held  a  bearing  11  for  the 
base  12  of  the  tone  arm  13  to  swing  on,  and 
the  said  tone  arm  13  carries  the  usual  sound 
box  14  provided  with  a  stylus  15  adapted  to 
engage  the  reco\'d  16  held  on  top  of  the  rev-  55 
oluble  platform  17.  The  rotary  motion  of 
the  platform  17  is  adapted  to  be  stopped  by 
the  brake  shoe  20  of  a  brake  lever  21  ful- 
crumed  at  22  on  a  plate  23  attached  to  the 
top  of  the  frame  10  immediately  below  the  60 
platform  17.  The  brake  lever  21  is  provided 
with  a  handle  24  for  manipulating  the  said 
brake  lever  by  hand,  and  the  inner  end  of 
the  brake  lever  21  is  provided  with  a  V- 
shaped  terminal  25,  either  side  of  which  is  65 
adapted  to  be  engaged  by  the  free  end  of  a 
spring  26  attached  to  the  plate  23. 

The  brake  lever  21  is  held  in  open  position 
and  is  adapted  to  be  released  automatically 
by  a  stop,  presently  to  be  described.  On  the  70 
base  12  of  the  tone  arm  13  is  secixred  a  ra- 
dially disposed  pin  30  adapted  to  engage  an 
upwardly  extending  arm  31  of  an  actuating 
rod  32  extending  under  the  platfrom  17  and 
mounted  to  slide  near  its  rear  end  in  a  suit-  75 
able  bearing  33  attached  to  the  top  of  the 
frame  10.  The  forward  end  of  the  actuating 
rod  32  is  pivotally  connected  with  an  ad- 
jiisting  lever  34  connected  by  a  friction 
pivot  35  with  a  trigger  lever  36  fulcrumed  at  80 
37  on  the  top  of  the  frame  10.  A  spring  38 
presses  the  lever  36  so  as  to  normally  swing 
the  same  rearwardly.     The  adjusting  lever 

34  has  its  forward  end  39  provided  with  a 
handle  40  rising  outside  of  the  platform  17  85 
to  permit  the  operator  to  swing  the  lever  34 
on  the  lever  36  with  a  view  to  adjust  the  arm 

31  relatively  to  the  pin  30  according  to  the 
size  of  the  record  to  be  played  at  the  time. 
ISTormally  the  levers  34  and  36  are  held  suffi-  90 
ciently  tight  together  by  the  friction  pivot 

35  to  move  as  a  unit  whenever  the  actuating 
rod  32  is  pushed  forward  by  the  pin  30  en- 
gaging the  arm  31,  as  hereinafter  more  fully 
explained.     The   free   end   of  the  trigger  95 
lever  36  is  provided  with  a  tooth  41  adapted 

to  engage  a  notch  42  on  the  outer  end  of  the 
brake  lever  21  so  as  to  hold  the  same  in  ©pen 
position,  that  is,  with  the  brake  shoe  20  out 
of  engagement  with  the  peripheral  fnce  of  100 


Si 
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the  platform  17,  as  plainly  shown  in  Fig.  1. 
The  swinging  movement  of  the  trigger  lever 
36  is  limited  between  stop  pins  43  and  44  ar- 
ranged on  the  frame  10  at  opposite  sides  of 
5  the  said  lever. 

The  operation  is  as  follows: 
When  the  platform  17  is  held  at  a  stand- 
still by   the  brake   shoe   20   engaging   the 
peripheral    face    of    the    platform    17,    as 

10  shown  in  Fig.  2,  then  the  free  end  of  the* 
trigger  lever  36  engages  the  outer  end  of 
the  brake  lever  21.  The  operator  now 
places  the  record  16  on  the  platform  17, and 
swings  the  tone  arm  13  inward  until  the 

15  stylus  15  is  at  the  end  of  the  sound  groove 
in  the  record  16  and  at  the  same  time,  the 
operator  having  hold  of  the  handle  40  ma- 
nipulates the  actuating  rod  32  so  that  its 
arm  31  is  in  engagement  with  the  pin  30. 

20  The  operator  now  swings  the  tone  arm  13 
outwardly  and  then  swings  the  brake  lever 
21  sufficiently  far  into  open  or  release  po- 
sition that  the  tooth  41  engages  the  notch 
42  thus  holding  the  brake  lever  21  in  re- 

25  leased  position  relatively  to  the  platform  17 
to  allow  the  latter  to  turn.  The  record  16 
is  now  played  in  the  usual  manner  with 
the  pin  30,  however,  a  distance  from  the 
arm  31.    Wlien  the  stylus  15  nears  the  end 

30  of  the  sound  groove  the  pin  30  engages  the 
arm  31  and  imparts  a  forward  sliding  move- 
ment to  the  actuating  rod  32  whereby  the 
levers  34  and  36  forming  the  trigger  are 
swung  outwardly  against  the  tension  of  the 

35  spring  38  so  that  the  tooth  41  moves  out 
of  engagement  with  the  notch  42  and 
thereby  releases  the  brake  lever  21.  The 
latter  is  now  swung  inward  by  the  action 
of  its  spring  26  so  that  the  shoe  20  engages 

40  the  peripheral  face  of  the  platform  17  and 
thus  stops  the  rotation  thereof.  It  will  be 
noticed  that  when  the  stylus  reaches  the 
end  of  the  sound  groove  the  platform  17 
comes  automatically  to  a  stop.     When  it 

45  is  desired  to  play  the  phonograph  without 
the  use  of  the  automatic  stop,  then  the  brake 
lever  21  is  swung  into  full  open  position,  i as 
shown  in  dotted  lines  in  Fig.  1,  that  is, 
with  the  other    side  of    the    terminal   25 

50  pressed  on  by  the  spring  26  to  hold  the 
brake  lever  in  open  or  released  position. 

The  automatic  stop  shown  and  described 
is  very  simple  in  construction  and  can  be 
readily  applied  to  different  makes  of  phono- 

55  graphs  as  generally  constructed. 

Having  thus  described  my  invention,  I 
claim  as  new  and  desire  to  secure  by  Let- 
ters Patent: — 

1.  An  :  automatic  stop   for  phonographs, 

60  comprising  an  actuating  rod  controlled  by 
the  tone  arm,  a  trigger,  a  spring  pressed 
brake  lever  adapted  to  be  engaged  by  the 
said  trigger  to  ihold  the  brake  lever  in  in- 
active  position   and  to  release  the  brake 


lever  at  the  time  the  stylus  reaches  the  end 
of  the  record,  and  an  adjusting  lever  con- 
necting the  rod  and  trigger  and  pivotally 
connected  with  both. 

2.  An  automatic  stop  for  phonographs, 
comprising  an  actuating  rod  controlled  by 
the  tone  arm,  a  trigger  having  two  levers, 
of  which  one  is  pivotally  connected  with 
the  other  lever  and  pivotally  connected  with 
the  said  actuating  rod,  and  the  other  lever 
being  mounted  to  swing  on  a  fixed  fulcrum, 
and  a  spring-pressed  brake  lever  for  stop- 
ping the  phonograph  and  adapted  to  be 
held  in  inactive  position  by  the  free  end 
of  the  said  other  lever  and  a  spring  press- 
ii;g, the  said  other  lever. 

3.  An  automatic  stop  for  phonographs, 
coniprising  an  actuating  rod  controlled  by 
the  tone  arm,  a  trigger  having  two  levers, 
of  which  one  is  pivotally  connected  with 
the  other  lever  and  pivotally  connected  with 
the  said  actuating  rod  and  the  other  lever 
being  mounted  to  swing  on  a  fixed  fulcrum, 
the  said  lever  connected  with  the  actuating 
rod  having  a  manually  controlled  handled 
extension  for  adjusting  one  lever  relatively 
to  the  other,  and  a  spring-pressed  brake 
lever  for  stopping  the  phonograph  and 
adapted  to  be  held  in  inactive  position  by 
the  free  end  of  the  said  other  lever  and  a 
spring  pressing  the  said  other  lever. 

4.  An  automatic  stop  including  a  trigger 
having  two  levers,  one  of  which  is  adjust- 
ably mounted  on  the  other,  and  an  actuating 
rod  connected  with  and  controlled  by  one 
of  the  levers  to  be  moved  into  various  posi- 
tions relatively  to  the  other  lever. 

5._  An  automatic  stop  including  a  trigger 
having  two  levers,  of  which  one  is  mounted 
to  swing  on  a  fixed  pivot,  a  friction  pivot 
connecting  the  levers  with  each  other  to 
normally  move  the  levers  as  a  unit  and  to 
allow  of  adjusting  the  other  lever  with  re- 
spect to  the  first  named  lever,  and  an  actu- 
ating rod  connected  with  the  said  other  lever 
and  adapted  to  be  moved  thereby  into  vari- 
ous positions  relatively  to  the  first  named 
lever. 

6.  An  automatic  stop  for  phonographs, 
comprising  a  pin  on  the  tone  arm,  an  actu- 
ating rod  having  at  one  end  an  upturned 
arm  adapted  to  be  engaged  by  the  said  pin, 
an  adjusting  lever  pivotally  connected  with 
the  other  end  of  the  said  actuating  rod,  a 
trigger  lever  fulcrumed  on  a  fixed  pivot, 
a  friction  pivot  coimecting  the  two  levers 
with  each  other,  and  a  spring-pressed  brake 
lever  adapted  to  be  engaged  hy  the  free  end 
of  the  said  trigger  lever. 

7.  An  automatic  stop  for  phonographs, 
comprising  a  pin  on  the  tone  arm,  an  actu- 
ating rod  having  at  one  end  an  upturned 
.arm  adapted  to  be  engaged  by  the  said  pin, 
an  adjusting  lever  pivotally  connected  with 
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the  other  end  of  the  said  actuating  rod,  a 
trigger  lever  fulcrumed  on  a  fixed  pivot,  a 
friction  pivot  connecting  the  two  levers 
with  each  other,  a  brake  lever  adapted  to 
engage  the  revoluble  platform  of  the  phono- 
grapli  and  having  a  V-shaped  terminal,  and 


a   spring   adapted   to   bear   against   either 
side  of  the  said  terminal. 

WILLARD  E.  CLEVELAND. 
Witnesses : 

Octave  E.  Cheetien, 
•    E,.  C.  Belden. 


Copies  of  tM8  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents. 

Washington,  D.  C." 


AUTOMTIC  FOG  SAFETY  SHIP'S  GUIDE, 

,EE5,796 0.  Frioke, 

Patented-May  15th,  19I7* 
Filed -Dec ember  2nd-  1914. 


1,225,796. 


0.  FRICKE. 

AUTOMATIC  FOG  SAFETY  SHIP'S  GUIDE. 
APPLICATION   FILED   DEC.  2.  1914. 


Patented  May  15, 1917. 

5  SHEETS— SHEET  I.   . 


^-\- 


<^ 


^ 


X. 


^  '  - 


-/ 


WITNESSES 


INVENTOR 


1,225,796. 


0.  FRICKE. 

AUTOMATIC  FOG  SAFETY. SHIP'S  GUIDE. 

APPLICATION    FILED    DEC.  2,   1914. 


Patented  May  15, 1917. 

5  SHEETS— SHEET  2. 


W/TNESSES 


1,225,796. 


0.  FRICKE. 

AUTOMATIC  FOG  SAFETY  SHIP'S  GUIDE. 

APPLICATION    FILED   DEC.  2,  1914. 


Patented  May  15, 1917. 

5  SHEETS— SHEET  3. 


WITNESSES 


a  rnKTCHS  CO.,  ^MOTtUJrUO..  washinctoh.  d. 


1,225,796, 


0.  FRICKE. 

AUTOMATIC  FOG  SAFETY  SHIP'S  GUIDE. 

APPLICATION    FILED   DEC.  2.   1914. 


Patented  May  15, 1917. 

5  SHEETS— SHEET  4. 


1,225,796. 


0.  FRICKE. 
AUTOMATIC  FOG  SAFETY  SHIP'S  GUIDE. 

APPLICATION    FILED   DEC.  2.   1914. 


Patented  May  15, 1917. 

5  SHEETS— SHEET  5. 


a: 


¥'C^-?J 


wSif- 


iFt 


VUIJNESSES 


4i 


(TVUl^ 


<ry\^. 


hij_ 


■f- 


INVENTOR 


rwr  Homma  ygrgas  cot.  rwoJO  ixnto^  woswiwcnaw.  o.  c 


UNITED  STATES  PATENT  OFFICE. 


OTTO  FKICKE,  OF  NEW  YORK,  N.  Y. 
AUTOMATIC  FOG  SAFETY  SHIP'S  GUIDE. 


1,325,796. 


Specification  of  Letters  Patent.  Patented  May  15,  1917. 

Application  filed  December  2,  1914.     Serial  No.  875,166. 


To  all  Lnhoviit  man  concern: 

Be  it  known  that  I,  Otto  Fricke,  a  citi- 
zen of  the  town  of  Hamburg,  Germany-,  and 
resident  of  New  York,  in  the  county  and 
6  borough  of  Bronx  and  State  of  New  York, 
have    invented    a    certain    new    and   useful 
Instrument — namely,     an     Automatic     Fog 
Safety  Ship's  Guide,  of  v>diich  the  follow- 
ing is  a  specification. 
10       The   invention   is    an   instrument,   which 
automaticallj^  indicates  the  bearing  and  the 
distance  of  ships  in  reference  to  the  posi- 
tion of  the  vessel  on  board  of  which  such 
an  instrument  has  been  installed. 
15       The  majority  of  accidents  on  sea  are  due 
to    impenetrable    atmosphere.     The  impor- 
tant objects  of  the  invention  are  to  render 
navigation  under  such  circumstances  safe, 
and  to   produce    a    permanent    record    for 
20  court  inquiry  of  the  ship's  relative  positions 
in  case  of  accidents. 

To  accomplish  the  above  objects,  the  in- 
vention consists  in  the  novel  construction, 
combination,  arrangements  of  parts,  and  in 
25  the  combined  use  of  the  difference  in  speed 
of  electricity  and  sound. 

The  accompanying  drawings  form  part 
of  this  specification.     Similar  characters  of 
reference   indicate   corresponding   parts   in 
30  all  the  views. 

Figure  1,  is  a  plan  view  of  the  instru- 
ment, 

Fig.  2,  is  a  side  elevation  of  the  same. 

Fig.  3,  is  a  partial  section  taken  at  line 
35  3 — 3  in  Fig.  1,  showing  a  general  arrange- 
ment of  parts, 

Fig.  4,  is  a  partial  plan  vieAv  of  Fig.  3, 

Fig.  5,  is  a  detailed  plan  view  showing 
inner  parts, 
40       Fig.  6,  is  a  section  taken  at  line  6 — 6  of 
Fig.  5  and  shows  also  a  modification  of  the 
cover  ".</," 

Fig.  7,  is  a  perspective  side  view  of  a 
steamer,  showing  proposed  location  of  re- 
45  cei\'ing  instruments  on  board  of  ship, 

I^ig.  8,  is  a  diagram  of  a  boat's  deck  of 
a  ^•ess€l,  shov/ing  j^roposed  location  of  in- 
struments, 

Fig.  9.  is  a  diagram  illustrating  the  elec- 
50  trie  installations  of  the  invention. 

Fig.  10.  is  a  olan  view  of  the  locking 
disk  11. 

It  is  deemed  practical  to  design  the  in- 
strument as  shown  in  Figs.  1  and  2.     The 
55  instnmient  having  a  table  lilve  top   1,  the 
casing,  and  a  hollow  footing  2.    The  latter 


is  connected  in  suitable  manner  to  the  deck 
or  floor  d  of  the  ship's  pilot  house.  Part 
1  carries  a  dial  3,  Fig's.  1,  3,  i  and  6,  which 
is  covered  by  a  glass  plate  (/,  Avhich  can  be  60 
formed  as  shown  in  Figs.  3  and  4  or  6.  In 
Fig.  6  the  center  part  of  the  glass  plate  <j 
is  removable,  in  order  to  make  the  interior 
parts  of  the  instrument  readily  accessible. 
The  mark  6  (Fig.  1)  may  be  indicated  upon  65 
this  center  pai't. 

The  dial  3  may  if  necessary  be  illuminated 
by  a  lamp  4,  Figs.  1  and  2.  The  pipe  5, 
Figs.  2  and  3,  leads  the  necessary  wiring 
through  the  footing  2  into  the  instrument.  70 
The  upper  part  of  the  hollow  footing  2 
contains  a  clock  work  13,  Figs.  3  and  6, 
which  is  wound  up  by  handle  14,  Figs.  2 
and  3. 

As  shown  in  Fig.  1,  the  dial  3  has  at  its  75 
center  a  permanent  mark  6.     This  mark  6 
indicates  the  position  of  the  ship,  on  which 
this  instrument  has  been  installed.     Here- 
after it  Avill  be  called  "our  ship."     Around 
this    mark  6  numbered    circles    7    are   ar-   80 
ranged.     These  numbered  circles  represent 
distances  within  radius  of  our  ship.     Thus 
every  point  indicated  on  circle  4,  Figs.  1 
and  4,  for  instance,  represents  a  point  four 
nautical  miles  away  from  our  ship.     The  85 
graduation  of  dial  3  may  be  differently  ar- 
ranged and  adapted  to  any  other  unit  of 
length  and  it  may  also  be  graduated  in  de- 
grees   around   the   center,   thus   making   it 
simpler  for  the  navigator  to  read  off  and   90 
determine  the  bearing  of  another  ship   or 
object  relatively  to  his.     The  median  line 
m  of  dial  3,  Figs.  1  and  4,  represents  the 
course  of  our  ship,  and  is  so  arranged  that 
the  line  m  is  parallel  with  the  axis  of  our   95 
fliiD.     The  left  side  of  the  median  line  m 
represents  the  port  side  of  our  ship,  and  is 
therefore   designated   by   P,   and   the   star- 
board side  is  therefore  designated  by  S,  or 
the  circles  of  dial  3,  may  also  be  colored   lOG 
with  their  respective  colors  red  and  green. 
The   dial   3,   which  is  preferabh^   made  of 
transparent   paper,   is   removable   and   can 
be  kept  on  file,  and  if  necessary  presented 
to  the  court  in  case  of  investigation.     The    105 
marks  8  on  dial  3  are  indicated  positions 
of  another  ship  coming  within  the  zone  of 
the  instrument  on   our  ship.     From  these 
marks  8  it  can  be  seen,  that  when  the  ship 
first  came  within  the  zone  of  the  instrument,   110 
she  was  five  and  a  half,  in  this  case  miles, 
ahead  of  our  ship  (Fig.  1).    By  following 
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the  marks  8  (Fig.  1)  which  the  other  ship 
automatically  indicates  by  her  own  signals, 
her  course  can  be  traced  in  respect  to  ours. 
It  can  also  be  seen  that  the  other  ship 
3  passed  ours  on  the  port  side  with  a  nearest 
distance  of  two  miles.  These  marks  8  re- 
sult from  the  combined  action  of  electric 
wireless  and  audible  signals.  It  is,  how- 
ever, necessary  that  the  wireless  and  audi- 

3.3  ble  signals  of  the  other  ship  be  sent  at  the 
same  instance.  This  is  done  by  an  electric 
key  of  known  type,  which  causes  the  steam 
whistle  of  the  vessel  to  blow,  and  at  the 
same  moment  to  send  a  wireless  signal  "a 

15  dash."  The  wireless  "dash"  is  instantly  re- 
ceived by  the  instrument  on  our  ship 
through  the  wireless  apparatus  of  the  usual 
type.  The  instrument  being  connected  by 
a  switch,  during  impenetrable  atmosphere, 

20  to  the  wireless  apparatus  of  our  ship,  in 
such  a  way,  that  the  electromagnet  9,  Figs. 
3,  6  and  9,  is  operated  by  the  other  ship's 
wireless  "dash."  The  electromagnet  when 
under  the  influence  of  electric  current,  pulls 

25  the  link  10,  Figs.  3,  6  and  9,  toward  itself 
and  thus  unlocks  the  disk  11,  Figs.  3,  6, 
9  and  10,  which  is  then  free  to  rotate  until 
it  is  locked  again  by  the  link  10  under  the 
action  of  the  spring  12.     The  disk  11  is 

30  driven  by  clock  work  13,  Figs.  3,  6  and  9, 
which  is  wound  up  with  handle  14,  Figs. 
2,  3  and  9,  by  the  navigator  when  necessary. 
While  the  disk  11,  and  thus  also  the  axis 
15,  Figs.  3,  5,  6  and  9,  is  rotated  by  the 

35  clock  work  13  in  the  direction  of  the  ar- 
row X  shown  in  Fig.  5,  a  rotation  is  also 
imparted  to  the  gears  IT,  Figs.  3,  5,  6  and 
9,  in  the  direction  of  the  arrow  Y,  Figs. 
6  and  9.     Gear  16  is  a  spiral  gear  (Figs. 

40  3  and  6).  Gears  17  are  connected  to  pul- 
leys 18,  Figs.  3,  5  and  6.  These  pulleys 
18  drive  belts  19  in  the  direction  of  the 
arrow  Z,  Figs.  5  and  9.  These  belts  19 
bear  light  levers  21,  which  are  preferably 

45  made  of  aluminum  and  carry  a  soft  iron 
part  or  armature  22.  At  the  opposite  end 
of  the  levers  tinting  points  23,  Figs.  3,  4, 
5,  6  and  9  are  arranged.  The  space  be- 
tween the  runs  of  the  belts  19  is  occupied 

50  by  electromagnets  24,  Figs.  3,  4,  5,  6  and 
9.  These  magnets  24  are  operated  by  the 
receiving  apparatus  25  (a — q)  of  the  audi- 
ble signals  Figs.  7,  8  and  9.  The  wiring 
27,  for  releasing  the  clock  work  13,  is  in- 

55  dicated  at  Figs.  3,  6  and  9.  As  shown  in 
Figs.  4  and  5  the  movement  of  the  clock 
work  13,  and  the  transmission  of  the  mo- 
tion to  belts  19,  and  thus  the  motion  of  the 
tinting  points  23,  is  so  arranged,  that  the 

60  tinting  points  or  printing  points  23  move 
radially  away  from  the  center  in  propor- 
tional speed  to  the  si^eed  at  which  the  sound 
travels.  The  distance  traversed  by  the 
printing  points  23,  in  respect  to  the  gradua- 

65  tion  of  dial  3,  is  proportional  to  the  dis- 


tance traversed  by  the  sound,  which  op- 
erates the  points  23.  The  motion  of  the 
tinting  points  23  is  so  arranged,  that  when 
it  has  reached  its  end  position  the  opposite 
tinting  point  23''  (Fig.  6)  is  in  starting  .^q 
position  "a"  (Fig.  6),  until  the  disk  11  is 
unlocked  again. 

Now,  then,  assuming  that  on  the  other 
ship  the  fog  whistle  and  the  wireless  "dash" 
are  given  at  the  same  moment,  referring  to  75 
Fig.  9,  the  electric  waves  sent  wireless  are 
received  by  the  antenna  A,  Fig.  9  and  op- 
erate the  rela^/  R  instantl}^,  thus  closing  the 
circuit  of  battery  6,  whose  current  through 
wiring  27  acts  on  magnet  9.     The   conse-   sg 
quences  are  that  magnet  9  unlocks  by  the 
link  10  the  disk  11,  which  on  account  of 
the  clock  Avork  13  then  rotates  together  with 
the   spiral  gear   IG,  thus  imparting  radial 
outward  motion  to  the  belt  19  through  gear  35 
17   and  pulley   18.     As  the  sound  travels 
slower   than   electricity,   the   sound   of   the 
other  steamer's  whistle    is    received    later. 
Tlie  instant  the  transmitter  25  {a — q)  Fig. 
9,  receives  said  sound,  it  operates  the  relay  90 
E^  and  thus  closes  instantly  the  circuit  of 
battery    h\   whose   current   acts   upon   the 
electromagnet  24,  and  thus  pulls  down  the 
iron  part  or  armature  22  of  the  lever  21, 
whereby  the  tinting  point  23  is  caused  to  ss 
leave  a  mark  upon  the  back  side  of  the  j^aper 
dial  3.    As  the  motion  of  23  started  at  the 
instant  the  other  ship  gave  its  signal  by 
wireless  and  fog  whistle,  and  as  the  tinting 
point  23  moves  proportional  to  the  speed  ica 
of  the  sound  and  plotting  a  mark  vidien  its 
transmitter  receives  audible  signal,  the  dis- 
tance   between    the    starting    position  "a", 
Fig.  6,  of  23  and  the  position  at  which  the 
tinting  point  23  plots  its  mark  "&",  Fig.  6,  ior> 
corresponds  to  the  distance  traversed  by  the 
sound   coming   from  its   source.     Thus   b}' 
means  of  the  graduation  of  dial  3,  the  dis- 
tance of  the  source  of  the  sound  can  be 
read  off  directly,  as  the  dial  3  is  transpar-   110 
ent  and  the  marks  8  (Fig.  1)  show  through 
it  from  the  underside  of  said  dial. 

In  order  to  indicate  and  record  the  direc- 
tion from  which  the  audible  signal  is  re- 
ceived, it  is  proposed  to  arrange  a  plurality  115 
of  sound  recorders  around  a  center  as  shown 
partly  in  Fig.  5.  Each  sound  recorder  is 
connected  to  a  corresponding  sound  trans- 
mitter, which  is  preferably  installed  on  the 
boat  deck  of  the  vessel.  The  planned  loca-  120 
tion  of  the  sound  transmitters  25  is  shown 
in  Fig.  7  and  in  Fig.  8.  In  Fig.  8  the  cen- 
ter lines  of  the  transmitters  are  indicated, 
and  from  these  it  can  be  seen,  that  each 
transmitter  takes  care  of  a  certain  direction  125 
around  the  ship.  Any  audible  signal  taken 
up  by  these  transmitters  is  instantly  record- 
ed b}^  the  corresponding  recorder  in  the  in- 
strument on  the  dial  3. 

The  transmitter  25*^,  Fig.  8,  for  instance  130 
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operates  recorder  C',  Fig.  5;  25'\  Fig.  8, 
operates  the  recorder  C%  Fig.  5 ;  25",  Fig.  8, 
operates  the  recorder  (,'%  Fig.  5 ;  25",  Fig. 
8,  operates  the  recorder  C",  partially  shown 
-  in  Fig.  5;  and  25",  Fig.  8,  operates  the  re- 
corder C",  Fig.  5,  and  so  on.  As  will  be 
seen  from  tlie  Figs.  7  and  8,  the  ship  can 
receive  wireless  and  audible  signals  from  all 
directions,  and  by  the  foregoing  the  com- 

^^  bined  action  of  wireless  and  audible  sig- 
nals will  record  on  the  instrument  the  dis- 
tance and  the  direction  or  bearing  of  the 
object  from  which  those  signals  have  been 
given. 

,e  As  it  sometimes  occurs,  especially  in 
cro\\'ded  waters  near  important  ports,  sev- 
eral steamers  might  signal  at  the  same  time 
during  impenetrable  atmosphere.  The  in- 
sti'ument  can  record  any  number  of  dis- 
tances and  courses.  It  is  but  advisable  to 
observe  the  present  understanding  betweeia 
seauien,  not  to  signal  all  at  the  same  time, 
the  same  rule  being  observed  by  wireless 
operators. 

25  From  the  practical  standpoint,  naviga- 
tion is  rendered  safe  during  impenetrable 
atmosphere  by  the  use  of  this  instrument  on 
every  vessel.  Each  steamer  has  by  means 
of  said  instrument  a  visible  and  permanent 

20  indication  of  the  other  ship's  distance  and 
course. 

A  great  benefit  upon  humanity  and  a 
great  blessing  to  mankind  will  be  realized 
by  this  safety  device. 

35  From  the  foregoing  description  taken  in 
connection  with  the  accompanying  draw- 
ings, the  advantage  of  the  construction,  op- 
eration and  the  accomplished  object  of  the 
instrument  will  be  readily  understood  by 

4Q  those  skilled  in  the  art  to  which  the  inven- 
tion pertains,  and  of  which  I  have  described 
the  principle  of  operation  together  with  the 
device,  wlaich  I  now  consider  to  be  the 
best  embodiment  thereof. 

45       I  desire  to  have  it  understood  that  the 

device  shown  is  merely  illustrative  and  that 

such  changes  may  be  made  when  desired  as 

are  witliin  the  scope  of  the  ai)pended  claims. 

I  claim : 

50       1.  The  combination  of  a  sending  station, 
•     a  receiving  station,  at  least  one  of  said  sta- 
tions being  in    motion,  a    record    receiving 
member  located  at  the  recci\'ing  station  and 
means  cooperating  with  said  record  recei>  - 

55  ing  member,  and  arranged  to  be  actuated  by 
signals  sent  coincidentally  from  the  sending 
station  and  having  different  speeds  of  travel 
whereby  a  record  visibly  indicating  the 
movements   of   the  moving  station  is   pro- 

60  duced  upon  said  record  receiving  member. 
2.  The  combination  of  a  sending  station, 
a  receiving  station,  at  least  one  of  said  sta- 
tions being  in  motion,   a   record   receiving 
member  located  at  the  receiving  station  and 

65  means  cooperating  with  said  record  receiv- 


ing member  and  arranged  to  be  actuated  by 
an  electric  impulse  and  the  sound  Avaves  of 
an  audible  signal  sent  coincidentally  with 
said  electric  impulse  from  said  sending  sta- 
tion wliereby  a  record  visibly  indicating  the  jq 
movements  of  the  moving  station  is  pro- 
duced upon  said  record  receiving  member. 

3.  An   instrument  of  the  kind  described 
comprising  means  for  receiving  an  electric 
impidse,  a  driving  mechanism  controlled  by  yg 
said  means  and  adapted  to  be  set  in  motion 

as  said  electric  impulse  is  received,  a  mark- 
ing device  caused  to  travel  in  an  inoperative 
position  by  said  driving  mechanism,  a  chart 
located  in  proximity  to  the  path  of  said  go 
marking  device  and  means  actuated  by  sound 
waves  produced  by  an  audible  signal  sent 
coincidentally  with  said  electric  impulse 
whereby  said  marking  device  is  moved  from 
an  operative  to  an  inoperative  position  to  gg 
produce  a  mark  upon  said  chart. 

4.  An  instrument  of  the  kind  described 
comprising  means  for  receiving  an  electric 
impulse  signal,  a  driving  mechanism  con- 
trolled by  said  means  and  adapted  to  be  set  go 
in  motion  as  said  electric  impulse  is  re- 
ceived, a  plurality  of  endless  belts  extending 
radially  from  a  given  point  and  adapted  to 

be  actuated  by  said  driving  mechanism, 
marking  devices  carried  by  said  belts  and  95 
movable  therewith  in  inoperative  positions, 
a  chart  located  in  proximity  to  the  paths  of 
said  marking  devices  and  a  plurality  of 
means  each  controlling  one  of  said  marking 
devices  and  each  adapted  to  be  actuated  by  loo 
sound  waves  produced  by  an  audible  signal 
sent  coincidentally  Avith  "the  electric  impulse 
whereby  said  marking  devices  are  operated 
to  produce  marks  upon  said  chart. 

5.  The  combination  of  a  sending  station  105 
and  a  receiving  station,  at  least  one  of  which 

is  traveling,  a  record  receiving  member  lo- 
cated at  the  receiving  station  and  provided 
with  indications  designating  distances,  and 
means  cooperating  with,  said  record  receiv-  m 
ing  member  and  arranged  to  indicate  the 
direction  of  location  of  one  station  relatively 
to  the  other,  said  means  being  operated  by 
signals  sent  coincidentally  from  the  sending 
station  and  having  different  speeds  of  travel  115 
whereby  a  record  visibly  indicating  the  path 
of  the  movable  station,  its  distance  from  and 
its  direction  of  location  from  the  other  sta- 
tion is  produced  upon  said  record  receiving 
member.  120 

G.  The  combination  of  a  vv'ireless  tele- 
graph, a  driving  mechanism,  means  opera - 
tively  connected  with  said  wireless  telegraph 
and  adapted  to  be  actuated  by  electric  im- 
pulse received  thereby  whereby  said  dri\ing  125 
mechanism  is  controlled,  a  series  of  endless 
belts  extending  in  radial  directions  from  a 
given  point  and  arranged  to  be  actuated  by 
said  driving  mechanism,  pivoted  members 
carried  by  said  belts  and  movable  therewith  130 
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in  inoperative  positions,  marking  devices 
carried  b^y  said  members  at  one  end,  arma- 
tures carried  by  said  menabers  at  their  oppo- 
•  site  ends,  a  chart  located  in  proximity  to  the 
5  paths  of  said  marking  devices,  electrically 
actuated  mechanisms  cooperating  with  each 
armature  to  individually  control  said  mark- 
ing devices  and  a  plurality  of  devices  each 
controlling  an  individual  electric  mechanism 

10  and  adapted  to  be  actuated  by  sound  waves 
produced  by  audible  signals  sent  coinci- 
dentally  with  said  electric  impulses  whereby 
each  cooperating  electric  mechanism  is  op- 
erated to  actuate  the  cooperating  member 

15  and  marking  device  to  produce  a  mark  upon 
said  chart. 

7.  The  combination  of  a-  wireless  tele- 
graph, a  driving  mechanism,  means  opera- 
tively  connected  with  said    wireless    appa- 

20  ratus  and  adapted  to  be  actuated  by  electric 
impulses  received  thereby  whereby  said 
driving  mechanism  is  controlled,  a  support 
for  said  driving  mechanism,  a  casing  car- 
ried by  said  support,  a  driven  member  with- 

25  in  said  case  and  operatively  connected  with 
said  driving  mechanism,  a  plurality  of  end- 
less belts  within  said  casing  and  extending 
in  radial  directions  therein,  pulleys  jour- 
naled  in  said  casing    for   supporting    said 

30  belts,  an  operative  connection  from  one  pul- 
ley of  each  belt  to  said  driven  members 
whereby  said  belts  are  caused  to  travel 
lengthwise  by  said  driving  mechanism,  a 
graduated   transparent   dial   located   above 

35  and  in  close  proximity  to  said  belts,  a  trans- 
parent face  plate  carried  by  said  casing 
above  said  belts,  marking  devices  carried  by 
said  belts  in  inoperative  positions,  armatures 
carried   by   said   marking   devices,   electro- 

40  magnets  located  between  the  runs  of  said 
belts,  and  devices  at  a  distance  from  said 
belts  and  extending  in  the  same  general  di- 
rection adapted  to  be  actuated  by  sound 
waves  produced  by  signals  sent  coinciden- 

45  tally  with  the  electric  impulses  and  control- 
ling the  operation  of  said  electromagnets 
and  armatures  whereby  said  marking  de- 
vices are  actuated  to  prockice  marks  upon 
the  said  transparent  dial  from  below. 

5^  8.  The  combination  of  a  sending  station, 
a  receiving  station,  at  least  one  of  said  sta- 
tions being  in  motion,  and  an  apparatus 
located  at  the  receiving  station  and  includ- 
ing a  record  receiving  member  and  record 

55  producing  means  coojjerating  therewith, 
said  apparatus  being  arranged  to  be  actu- 
ated by  signals  sent  coincidentally  from  the 
sending  station  and  having  different  speeds 
of  travel  whereby  a  record  visibly  indicating 

^^  the  movements  of  a  moving  station  is  pro- 
duced upon  said  record  receiving  member. 

9.  The  combination  of  a  sending  station, 
a  receiving  station,  at  least  one  of  said  sta- 
tions being  in  motion,  a  record  receiving 

^5  member  located  at  said  receiving  station, 


and  a  plurality  of  movable  marking  devices 
cooperating  with  said  record  receiving  mem- 
ber and  adapted  to  be  set  in  motion  by 
electric  impulses  sent  from  said  sending 
stations  and  subsequently  actuated  by  the  7^ 
sound  waves  of  audible  signals  sent  coinci- 
dentally with  said  electric  impulses  from 
said  sending  stations  whereby  a  record 
visibly  indicating  the  relative  positions  of 
the  sending  and  receiving  stations  is  pro-  75 
duced  upon  said  record  receiving  member. 

10.  The  combination  of  a  sending  sta- 
tion, a  receiving  station,  at  least  one  of 
said  stations  being  in  motion,  a  record 
receiving  member  located  at  said  receiv-  gg 
ing  station,  a  plurality  of  movable  mark- 
ing devices  controlled  by  signals  sent  co- 
incidentally from  the  sending  station  and 
cooperating  with  said  record  receiving  mem- 
ber to  produce  a  record  visibly  indicating  §5 
the  relative  positions  of  the  sending  and 
receiving  stations  upon  said  record  receiv- 
ing member  and  mechanism  controlled  by 
said  signals  sent  from  the  sending  station 
and  arranged  to  move  said  marking  devices  90 
in  directions  opposite  to  the  directions  trav- 
eled by  the  signals  from  said  sending  sta- 
tions. 

11.  An  instrument  of  the  kind  described 
comprising  a  record-receiving  member  hav-  95 
ing  a  point  indicating  a  receiving  station 
thereon,  and  means  cooperating  with  said 
record  receiving  member  and  ai'ranged  to 
be  operated  by  signals  sent  coincidentally 
from  a  given  point  and  having  different  100 
speeds  of  travel  whereby  a  record  is  pro- 
duced upon  said  record  receiving  member  in 
correlation  to  said  point  thereon  visibly  in- 
dicating the  relative  positions  of  the  send- 
ing and  receiving  points.  105 

12.  An  instrument  of  the  kind  described 
comprising  a  record  receiving  member  pro- 
vided with  indications  designating  dis- 
tances, and  means  cooperating  with  said 
record  receiving  member  and  arranged  to  no 
be  operated  by  signals  sent  coincidental^ 
from  a  given  point  and  having  different 
speeds  of  travel,  said  means  being  arranged 

to  indicate  the  direction  of  location  of  the 
sending  point  whereby  a  record  visibly  in-  115 
dicating  the  direction  of  location  of  the 
sending  point  relatively  to  the  receiving 
point  and  the  distance  separating  said  points 
is  produced  upon  said  record  receiving 
means.  120 

13.  An  instrument  of  the  kind  described 
comprising  a  record  receiving  member  pro- 
vided with  indications  designating  dis- 
tances, a  traveling  marking  device  cooper- 
ating with  said  record  receiving  member  125 
and  arranged  to  be  operated  by  signals  sent 
coincidentally  from  a  giA'^en  point  and  mech- 
anism for  moving  said  marking  device  at  a 
speed  in  predetermined  ratio  to  the  speed 

of  the  slowest  traveling  signal  whei'eby  a  130 
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record  visibly  indicating  the  relative  posi- 
tions of  the  sending  and  receiving  points 
and  the  distance  traversed  by  the  signal  is 
produced  on  the  record  receiving  member. 
5  14.  An  instrument  of  the  kind  described 
comprising  a  record  i-eceiving  member,  a 
plurality  of  movable  marking  devices  con- 
trolled by  signals  sent  coincidentally  from 
a  given  point  and  having  different  speeds  of 

10  travel,  said  signals  cooperating  v>'ith  said 
record  receiving  member  to  produce  a  record 
visibly  indicating  the  relative  positions  of 
the  sending  and  receiving  points  upon  said 
record    receiving   member   and   mechanism 

15  for  moving  said  marking  devices  in  direc- 
tions opposite  to  the  directions  traveled  by 
said  signals  from  said  given  point. 

15.  An  instrument  of  the  kind  described 
comprising  a  record  receiving  member  hav- 

20  ing  a  point  indicating  a  receiving  station 
thereon,  a  marking  device  cooperating  with 


said  record  receiving  member,  driving  mech- 
anism arranged  to  actuate  one  of  said  ele- 
ments relatively  to  the  other,  and  means  con- 
trolling  said   mehcanism,   said   means   and   25 
said  marking  device  being  arranged  for  ac-" 
tuation  by  signals  sent  coincidentally  from  a 
sending  station  and  having  different  speeds 
of  travel  whereby  said  driving  mechanism 
is  released  and  said  marking  device  is  op-   30 
erated  to  produce  a  visible  record  upon  said 
record  receiving  device  in  correlation  to  the 
point  thereon  whereby  the  relative  positions 
of  the  sending  and  receiving  stations   are 
visibly  indicated.  35 

Signed  at  New  York  in  the  county  and 
borough  of  Bronx  and  State  of  New  York 
this  twenty  first  day  of  July,  A.  D.  1914. 
OTTO  FRICKE. 

Witnesses : 

Lawrence  Joffe, 
A.  Lakst, 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  tohom  it  may  concern : 

Be  it  known  that  I,  Charles  Palmer, 
a  citizen  of  the  United  States,  residing  at 
Buffalo,  in  the  county  of  Erie  and  State 
5  of  Ne^v  York,  have  invented  new  and  use- 
ful Improvements  in  Phonograph  -  Record 
Cleaners  and  Lubricators,  of  Avhich  the  fol- 
lowing is  a  specification. 

This  invention  relates  to  a  device  for  au- 

10  tomatically  cleaning  and  lubricating  the 
sound  grooves  of  a  phonograph  playing 
record. 

The  object  of  the  invention  is  to  provide 
a  wiping  and  oiling  device  for  sound  pro- 

15  ducing  and  receiving  machines  which  will 
jiroperly  lubricate  and  also  remove  the  grit 
from  the  portion  of  the  playing  record 
which  is  to  be  engaged  an  instant  later  by 
the  vibrating  or  sound  needle  of  the  ma- 

20  chine. 

A  further  object  is  to  provide  an  auto- 
matically operating  device  which  will  per- 
mit of  readily  removing  dl'  replacing  a 
playing  record  on  the  machine,  which  will 

25  be  Strong  and  durable,  which  may  be  readily 
cleaned  and  oiled  and  which  may  be  pro- 
duced at  low  cost. 

In  the  accompanying  drawings : 

Figure  1  is  a  side  elevation  of  a  frag- 

30  mentary  sectional  elevation  of  a  phono- 
graph equipped  with  my  invention.  Fig. 
2  is  a  front  elevation  of  the  same. 

Similar  characters  of  reference  indicate 
corresponding  parts  in  both  views. 

35  1  represents  a  horizontally  rotatable  turn 
table  upon  the  upper  side  of  which  a  disk- 
shaped  phonograph  record  2  is  adapted  to 
be  removably  supported,  said  table  and  disk 
to  be  turned  together  by  any  suitable  oper- 

40  ating  means  and  the  si;rface  of  the  record 
being  provided  with  the  usual  tone  produ.c- 
ing  grooves,  lines  or  indentations. 

Above  the  turn  table  is  arranged  the  ta- 
l)ering  tone  tube  or  hollow  arm  3  such  as  is 

45  customarily  employed  in  phonographs  and 
which  is  pivotally  mounted  on  the  station- 
ary frame,  not  shown,  of  the  machine,  so  as 
to  swing  in  a  horizontal  plane. 

Pivotally  connected  to  the  forward  end 

50  of  said  tone  arm,  so  as  to  swing  in  a  vertical 
plane,  is  a  gooseneck  or  sound  box  tube  5 
which  is  capable  of  rising  and  falling  freely 
relative  to  said  tone  arm.  Secured  to  the 
forward  end  of  said  gooseneck  is  a  sound  box 

55  4  of  the  usual  and  well  known  form  and  on 
one  side  of  this  box  is  mounted  a  diaphragm 


6.  Pivoted  on  the  lower  part  of  said  soimd 
box  is  a  vibrating  lever  7  which  is  oper- 
atively  associated  at  its  upper  end  with  said 
diaphragm.  go 

Detachably  secured  to  the  lower  part  of 
said  lever  7  is  a  tracing  needle  8  Avho.se 
lower  pointed  end  is  adapted  to  engage  with 
the  sound  grooves  that  are  arranged  spi- 
rally in  the  upper  surface  of  the  phonograph  65 
record  2.  As  the  tone  arm  3  is  gradually  car- 
ried across  over  the  upper  side  of  said  pho- 
nograph record,  the  tracing  needle  engages 
with  the  sound  grooves  of  the  record.  The 
foregoing  parts  may  all  be  of  usual  and  70 
well  known  construction  and  my  improve- 
ments which  cooperate  therewith  are  pref- 
erably constructed  as  follows: 

Mounted  on  the  lower  rear  portion  of  the 
sound  box  is  a  vertically  depending  lug  9  75 
which  is  preferably  arranged  longitudinall.v 
in  line  with  the  needle  and  which  is  provided 
with  an  external  screw  thread  at  its  lower 
end.     Mounted  upon  said  lug  is  a  guide 
sleeve  10  provided  on  the  upper  part  of  it's  80 
bore  with  an  internal  screw  thread  engaging 
with  said  thread  of  the  lug  9.     The  lower 
end  of  said  sleeve  is  provided  with  a  hori- 
zontal head  11  having  a  vertical  guide  open- 
ing 12.    Moving  loosely  up  and  down  in  said  85 
opening  is  the  stem  13  of  a  plunger  which 
is  provided  at  its  u]>per  end  with  a  head  14. 
The   plunger   is   jdeldingly    forced    down- 
wardly by  a  vertical  compression  spring  15 
interposed  between  the  upper  side  of  the  90 
head  14  and  the  lower  face  of  the  depending 
lug  8.     Onto  the  lower  end  of  the  plunger 
stem   13  is   screwed   a   supporting  shoe   16 
whose  lower  surface  is  provided  with  a  pad 
or  wiper  17  of  felt  or  other  soft  material  95 
which  in  the  operative  position  of  the  sound 
box  and  needle  rests  on  the  record  imme- 
diately in  front  of  the  latter. 

As  the  phonogi'aph  playing  record  rotates 
with  its  turn  table,  the  felt  wiper  17  will  100 
brush  off  the  grit  and  dust  from  the  record 
in  advance  of  the  needle.    This  pad  is  pref- 
erably  soaked   with    a  suitable   lubricating 
oil  or  substance  so  as  to  lubricate  the  grooved 
surface  of  the  record  as  the  pad  rests  iipon  105 
the  latter  Avhile  in  motion.     By  this  means 
the  record  is  not  only  cleaned  but  the  wear 
on  the  same  is  reduced  to  a  minimum  and 
the  objectionable  noise  caused  by  the  fric- 
tion of  the  constant  rubbing  of  the  needle  HO 
against  the  moving  face  of  the  record  ma- 
terially lessened.    It  will  be  noted  that  the 
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compression  spring  15  relieves  the  needle  of 
a  large  part  of  the  dead  weight  of  the  sound 
box  4  so  that  the  wear  of  the  needle  on  the 
record  is  still  more  reduced.  Such  a  clean- 
ing and  lubricating  device  is  not  confined,  of 
course,  to  a  disk  phonograph  or  to  anj^  one 
type  of  disk  phonographs  but  may  be  used 
on  any  sound  apparatus  where  a  needle 
moves  in  the  sound  groove  of  an  impres- 
sion record,  the  one  relatively  to  the  other. 
Furthermore,  the  cleaner  and  lubricator 
may  be  otherwise  supported  although  in  the 
preferred  construction  shown,  the  cleaning 
and  oiling  of  the  felt  pad  is  most  convenient 
by  reason  of  the  fact  that  it  may  be  readily 
thrown  back  with  the  sound  box  so  as  to 
present  the  lower  rubbing  surface  of  the 
pad  or  Aviper  upwardly. 

By  loosely  fitting  the  plunger  or  guide 
rod  in  the  guide  sleeve  and  interposing  a 
spring  between  the  plunger  and  sound  box 
the  pad  can  swivel  or  tilt  and  change  its 
position  for  adapting  the  same  to  the  surface 
of  records  which  may  vary  in  thickness  and 


the  pad  can  also  bear  yieldingly  against  the  25 
record  and  accommodate  itself  to  the  length 
of  the  needle  resting  on  the  record. 

I  claim  as  my  invention: 

A  phonograph  comprising  a  needle  adapt- 
ed to  engage  a  record,  a  sound  box  on  which  30 
said  needle  is  mounted,  and  a  cleaning  de- 
vice mounted  on  said  box  and  comprising 
a  supporting  lug  depending  from  the  box 
and  provided  with  a  screw  thread,  a  guide 
sleeve  having  a  thread   at  its  upper  end  35 
which  engages  with  the  thread  of  said  lug 
and  having  a  head  at  its  lower  end  which  is 
provided  with  a  guide  opening,  a  plunger 
having  a  guide  rod  arranged  in  said  open- 
ing and  a  head  at  its  upper  end  arranged  in  40 
said  sleeve,  a  spring  arranged  in  said  sleeve 
between  said  head  and  said  lug,  and  a  shoe 
having  a  screw  connection  with  the  lower 
end  of  said  rod  and  provided  on  its  under- 
side with  a  felt  pad  adapted  to  rest  on  said  45 
record. 

CHARLES  PALMER. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  iDJiom  it  inay  concern: 

Be  it  known  that  I,  Paul  Rudert,  a  citi- 
zen of  the  United  States,  and  a  resident  of 
Tarentum,  in  the  county  of  Allegheny  and 
State  of  Pennsylvania,  have  invented  a  new 
and  useful  Improvement  in  Sound-Boxes 
for  Sound-Reproducing  Machines ;  and  I  do 
hereby  declare  the  following  to  be  a  full, 
clear,  and  exact  description  thereof. 

My  invention  pertains  to  sound  boxes  for 
sound  reproducing  machines  and  the  like. 
It  is  the  principal  object  of  the  invention  to 
improve  upon  the  tonal  qualities  of  the 
sound  reproduced  by  such  instrument. 

A  sound  box  consti-ucted  in  accordance 
with  my  in-^ention  is  described,  by  way  of 
example,  in  the  following  specification,  and 
shown  in  the  accompanying  drawing,  in 
which — 

Figure  1  is  a  front  view  of  a  sound  box 
having  the  front  plate  and  horn  receiving 
tube  removed,  thereby  to  disclose  the  inter- 
mediate diaphragm;  and 

Fig.  2  is  a  section  taken  longitudinally 
26  through  the  sound  box,  the  front  plate  and 
horn  receiving  tube  being  shown  in  eleva- 
tion. The  section  is  taken  as  on  the  line 
2—2  of  Fig.  1. 

Referring  to  the  drawing,  the  sound  box 
comprises  a  cylindrical  open-ended  casing 
10,  having  an  inwardly  extending  flange  11 
at  its  rear  end.  The  open  rear  end  of  the 
casing  10  is  covered  by  an  ornamental  per- 
forated plate  12.  Upon  the  flange  11  are 
placed  a  pair  of  annular  washers  13  and  14, 
respectiveh^,  the  washer  14  bearing  the  vi- 
bratory diaphragm  15  which  may  be  of  any 
of  the  well  known  constructions.  To  the 
center  of  the  diaphragm  15  is  connected  a 
needle  bar  16,  which  is  connected  to  a  suit- 
ably mounted  needle  socket  17.  Like  the 
diaphragm,  the  needle  bar  and  needle  socket 
may  be  of  any  of  the  well  known  construc- 
tions. 

Upon  the  periphery  of  the  vibratory 
diaphragm  15  is  placed  an  annular  washer 

18,  and  upon  this,  in  turn,  is  placed  a  disk 

19.  Upon  the  periphery  of  the  disk  19  is 
placed  an  annular  washer  20,  the  latter  be- 

50  ing  of  such  dimensions  as  to  extend  slightly 


bieyond  the  front  end  of  the  casing  10.  The 
projecting  edge  of  the  washer  20  is  engaged 
by  a  front  plate  21  which  is  secured,  in  any 
suitable  way,  to  the  casing  10.  This  front 
plate  21  is  apertured  at  its  center  and  car-  55 
ries  a  tube  22  of  the  character  ordinarily 
used  for  being  connected  to  the  horn  exten- 
sion, or  swinging  arm,  of  a  gramophone  or 
other  sound  reproducing  machine.  It  will 
be  seen  that,  Avhen  the  front  plate  21  is  60 
secured  in  place,  it  will  clamp  the  disk  19 
and  diaphragm  15  firmly  in  position  be- 
tween their  respective  washers. 

The  disk  19  is  made  sufficiently  heavy  not 
to  be  capable  of  material  vibration  and  is  65 
imperforate,  except  at  points  near  its  pe- 
riphery where  it  is  provided  with  a  plurality 
of  holes  23.  I  have  found  that  by  the  pro- 
vision of  a  disk,  such  as  the  disk  19,  inter- 
mediate the  vibrating  diaphragm  and  the  70 
central  sound-exit  opening  of  a  sound  box, 
which  disk  is  provided  with  openings  ad- 
jacent its  periphery,  the  tonal  qualities  of 
ithe  sound  reproduced  by  the  device  are  much 
improved  and  corrected.  75 

Having  thus  fully  described  my  invention, 
what  I  claim  as  new  and  desire  to  secure 
by  Letters  Patent  is:^ 

A  sound  box  for  talking  machines  or  the 
like,  comprising  a  cylindrical  casing  having  80 
a  sound-exit  opening  disposed  centrally  of 
one  end  thereof,  a  diaphragm  carried  by  said 
casing,  means  for  transmitting  vibrations  to 
said  diaphragm,  said  transmitting  means  be- 
ing attached  solely  to  the  center  of  said  85 
diaphragm,  a  disk  on  the  side  of  said  dia- 
phragm toward  said  opening,  said  disk  be- 
ing  substantially   parallel   with   said    dia- 
phragm and  being  spaced  a  material  dis- 
tance therefrom  and  from  said  end,  and  said  90 
disk  being  imperforate  at  and  adjacent  its 
center  and  being  formed  with  apertures  ad- 
jacent the  periphery  thereof. 

In  testimony  whereof,  I  the  said  Paul 
RuDEET,  have  hereunto  set  my  hand. 


PAUL  RUDERT. 


Witnesses : 

A.  D.  P.  Miller, 
J.  N.  Cooke. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  hy  addressing  the  "Commissioner  of  Patents, 

Washington,  D.  C." 
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To  oil  whom  U  way  concern : 

Be  it  Imown  that  I.  Alexander  M.  Brex- 
ENDORF,  a  citizen  of  the  United  States,  and 
a  resident  of  Carlisle,  in  the  county  of  Cum- 
berland and  State  of  Pennsylvania,  have  in- 
vented a  new  and  Improved  Record-Cabi- 
net, of  which  the  following  is  a  full,  clear, 
and  exact  description. 

My  invention  relates  to  a  cabinet  for  hold- 
ing the  disk  records  of  talking  machines 
and  in  which  the  records  are  held  in  a  plu- 
rality of  vertical  series,  the  holder  being- 
mounted  to  turn  on  a  vertical  axis  to  bring 
any  particular  series  of  records  to  the  front 
of  the  cabinet. 

The  general  object  of  the  invention  is  to 
provide  a  cabinet  having  a  large  holding 
capacity  and  in  which  provision  is  made  for 
so  holding  the  records  as  to  permit  of  their 
removal  with  facility. 

More  particular  objects  of  the  invention 
are  to  provide  an  improved  cabinet  having 
shelves  formed  with  cut-outs  and  having  a 
staggered  arrangement  of  separating  strips 
whereby  to  dispose  successive  records  in  a 
AJ-ertical  series  with  edge  portions  positioned 
to  be  readily  grasped  at  the  cut-outs  of  the 
respective  shelves ;  to  provide  a  novel  means 
for  causing  the  opening  of  both  cabinet 
doors  by  the  opening  of  one  of  said  doors; 
to  provide  a  means  whereby  the  records  will 
be  properly  forced  to  position  without  in- 
jury should  they  be  left  protruding  from  the 
shelves;  and  to  provide  novel  friction  stops 
to  arrest  the  turning  movement  of  the  re- 
volving holder  so  that  the  holder  may  be 
readily  stopped  with  the  series  of  records 
presented  at  the  front  of  the  cabinet. 

The  invention  also  has  for  an  object  to 
improve  cabinets  of  the  indicated  class  in 
various  particulars  as  to  strength  and  sim- 
plicity and  whereby  particular  shelves  may 
be  removed  when  desired,  and  other  parts 
of  the  cabinet  removed  for  repair  or  re- 
newal. 

Reference  is  to  be  had  to  the  accompany- 
ing drawings  forming  a  part  of  this  speci- 
fication in  which  similar  reference  charac- 
ters indicate  corresponding  parts  in  all  the 
views. 

Figure  1  is  a  perspective  view  of  a  record 
cabinet  constructed  in  accordance  with  my 
invention ;    . 

Fig.  2  is  an  enlarged  horizontal  section  on 
theline2— 2,  Fig.  1; 


Fig.  3  is  a  transverse  vertical  section; 

Fig.  4  is  a  plan  view  of  the  shelves; 

Fig.  4^  is  an  edge  view  of  two  shelves 
showing  the  same  separated  in  the  interest 
of  clearness; 

Fig.  5  is  a  sectional  plan  view  of  the  cabi- 
net taken  on  a  horizontal  line  adjacent  to 
the  bottom  or  floor  of  the  cabinet ; 

Fig.  6  is  a  detail  in  vertical  section  show- 
ing the  means  for  causing  the  cabinet  doors 
to  open  in  unison; 

Fig.  7  is  a  fragmentary  face  view  of  one 
of  the  strips  or  cleats  employed  for  remov- 
ably retaining  the  shelves ; 

Fig.  8  is  a  horizontal  section  showing  the 
said  shelf -retaining  cleat  in  connection  with 
a  fragment  of  the  revolving  holder; 

Fig.  9  is  a  view  similar  to  Fig.  8  but 
illustrating  a  modified  means  for  securing 
the  shelf -retaining  cleat  in  position ; 

Fig.  10  is  a  fragmentary  horizontal  sec- 
tion illustrated  a  modified  arrangement  of 
the  shelves; 

Fig.  11  is  a  fragmentary  vertical  section 
on  the  line  11 — 11,  Fig.  10. 

Thp  cabinet  10  is  preferably  formed  rec- 
tangular provided  with  a  bottom  11,  framed 
to  the  sides  of  the  cabinet  and  to  the  posts 
19  in  a  manner  to  permit  the  bottom  to  be 
removed  when  desired,  for  repairs.  The 
numeral  13  indicates  the  top  of  the  cabinet. 

Within  the  cabinet  10  and  mounted  to  re- 
volve on  a  vertical  axis,  is  a  holder  14  which 
includes  a  preferably  hollow  center  post  15 
through  which  extends  a  spindle  16  having 
a  head  17  at  the  bottom,  said  spindle,  in 
practice,  being  inserted  through  the  bottom 
of  the  cabinet  and  upwardly  through  the 
holder  14,  the  upper  end  of  the  spindle 
tni'ning  in  a  bearing  block  18  on  the  un- 
der side  of  the  top  13.  A  block  19  on  the 
holder  14  at  the  under  side  turns  on  a  bear- 
ing plate  20  on  the  bottom  11  at  the  spindle 
16.  ball  bearings  20^  being  preferably  pro- 
vided between  said  elements  19  and  20. 

Besides  the  center  post  15,  side  posts  21 
are  provided  on  the  holder  14,  their  num- 
ber being  according  to  the  number  of  verti- 
cal series  of  records  A  to  be  accommodated, 
there  being  four  of  such  vertical  series  and 
therefore  four  of  the  posts  21,  in  the  illus- 
trated example.  Between  the  respective 
posts,' 15,  21,  a  series  of  shelves  22  are  pror 
vided,  the  shelves  being  formed  as  in  Figs. 
4  and  4*  to  present  edge  portions  that  fit 
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grooves  in  the  adjacent  sides  of  the  said 
posts  15  and  21.  The  shelves  are  separated 
by  spacing  strips  23,  alternate  strips  being 
staggered  so  that  the  successive  records  A  in 
5  a  vertical  series  will  thus  be  received  on 
the  shelves  in  a  manner  to  overlap,  there- 
by presenting  edge  portions,  of  the  records 
alternately  at  the  cut-outs  24  formed  in  each 
shelf  22  at  the  front  at  the  opposite  sides 
10  of  the  slielf.  In  this  way,  a  particular 
record  may  be  readily  grasped  at  the  cut- 
out portion  of  the  shelf  and  the  record  thus 
removed  with  facility.  In  practice,-  the 
strips  23  at  the  front  ends  thereof  will  bear 
15  numbers  corresponding  with  the  numbers  of 
the.  record  index  for.  readily  locating  the 
particular:  irecords. 

To  permit  the  removal  of  the.  shelves  when 
desired  for  repairs  or  renewal, 'cleats  25  are 
20  provided,'  said  cleats  being  best  shown  in 
Figs.  7  and  8,  in  Avhich  it.  will  be  seen  the 
cleat  is  hinged  to  a  post  21  by  hinges  26.    To 
retain  the  cleat  in  position  a  bolt  27  is  pro- 
vided at  the  top  and  bottom  of  the  cleat  25 
25  and  arranged  to  have  vertical  movement  be- 
neath a  keeper  plate  28  and  provided  with  a 
■  finger-piece  29,  whereby  the  bolt  may  be  slid 
vertically  to  release  the  same  from  engage- 
ment   with    then  top    and    bottom    of    the 
30  holder  14. 

In  the.  form  shown  in  FigS;  9  and  lQ,<'the 
shelf -retaining  cleat  25^  is  fastened  by  screws 
26=^  to  the  side  posts  21^. 

In  the  form  of  holder  shown  in  Figs.  10 
35  and  11,  the  shelves  22^  of  the  holder  14'',  cor- 
responding essentially  in  shape  with  the 
shelves  22,  are  inclined  so  as  to  dip  toward 
the  center  post  15%  whereas  in  the  form 
shown  in  Figs.  1  to  3,  the  shelves  are  hori- 
40  zontal.  In  both  cases  the  adjacent  sides  of 
the  center  post  15  or  15"^  limit  the  inward 
movement  of  the  records  A. 

I  provide  swing  doors  30  on  the  front  of 
the  cabinet  10  and  as  seen  in  Figs.  5  and  6,- 
45  means  is  provided  Avhereby  the  swinging  of 
one  door  by  grasping  the  Imob  31  thereof, 
will  serve  to  swing  both  doors.  The  means 
comprises  links  32  pivotally  connected  at  • 
their  outer  ends  to  brackets  33  on  the  doors 
50  30  near  the  bottom,  the  inner  ends  of  the 
said  links  32  being  pivotally  connected,  as  at 
34, :  which  pivot  extends  into  a  slot  35^  in ,  a 
metal. strip  35,  which  is  suitably  fastened  to 
the  upper  surface  of  the  bottom  11  of  the 
55  cabinet,  x\t  the  inner  sides  near  the  opposed 
edges  of  the  doors  felt  strips, 36  are  secured 
to  contact  with  a  record  A 'should  the  latter 
be  left  slightly  protruding  whereby  to  press 
the  said  record  properly  into  place  on  its 
60  shelf.  To  furtlier  insure  that  any  protrud- 
ing record  will  be  gently  moved  into  proper 
position  on  its,  shelf,. I  provide  vertical  rods 
37.which,  in  practice,  will  have  a  soft  surfac- 


ing inaterial  and  which  will  engage  any  pro- 
truding records  as  the  holder  14  is  turned.        65 

To  retard  the  turning  movement  of  the 
holder  14  on  its  spindle-  16,- 1  provide  fric- 
tion stops  38  consisting  of  balls  supported 
on  springs  39  in  pockets  40  formed  in  the 
bottom  11  of  the  cabinet,  the  said  balls  yield-  70 
ingly  engaging  against  wear  plates  41  on 
blocks  4^  secured  to  the  under  side  of  the 
holder  14.  Thus,  the  holder  Avill  have  a  tend- 
ency to  stop  at  the  open  front  of  the  cabinet 
and  will  not  have  a  tendency  to  swing  a  par-  75 
ticular  series  of -Tecords  A  '.past  the  front 
opening. . 

The  arrangement. an  the/.h older  14  of.  the 
side  posts  approximately  triangular  in  cross 
section  provides  for  grooves  at  the  two  side  80 
faces  of  each  post  to  receive  the  adjacent 
series  of  shftlvea,  while  the.  corners  or  angles 
formed  by  the  said  side  faces  and  the  outer 
face,  provide:  for  -  the  employment  .  of .  i  the 
cleats  25  in  I  a  manner  to  constitute  in  effect,- 85 
removable  cornep  members  of  the  posts  as 
distinguished    fnom   additional    cleats    and 
thus  the  character  of  the  cleats,  in  retaining 
the.  shelves,  and  themselves  being  detachaWe 
far  the  removal  lof  :the  shelves,  is  not  obi.  90 
vious  in  the  general  finished  appearance  of; 
the  holder. 

It  is  to  be  understood  that  the  «helves  may 
be;of  any  suitable  m^aterial  and,  Jn  the  case 
of  metail  shelves,  they  wiililiave  suitttble.  soft,  95 
covering  to  prevent,  scratching  of  che  disks. 

Having,  thus  described,  my  invention!  I 
claim  as.new,  and  de&ire  to  secure  by  Letters 
Patents 

1.  A  1  record   cabinet  including :  a   record  100 
holder  mounted  to  .turn  on  a  vertical' axis^  a 
series- of,  shelves  on  said  holder, i said  shelves 
having  cut-outs  at  opposite  sides  atthe  front 

of  each  shelf,  and  staggered  spacing,  mem- 
bers- between  said  shelves  at  the  side  edges  105 
thereof  to  position  <  the  -  records  with  edge 
portions  .alternately  disposed  at  the  respec- 
tive cut-outs  of  the  shelves. 

2.  A  record  cabinet  including  a  vertical 
series,  of  shelves  and ■  fixed  membeis  inter-  lio 
posed  between  the  shelves^  alternately  at  op- 
posite side:  edges  thereof,  thereby  presenting 
between  the,. shelves  overlapping  record-re- 
ceiving spaces  within  the.  cabinet  between  the 
respective  members  and  the  opposite  wall  of  115 
the.. -cabinet  into  and  out. of  which  spaces  the 
records  are  moivable  between  the  said  spac- 
ing members  and  the  said  opposite  walls.! 

In  testdnwpny,  whereof.  I  ihave  signed -my 
namje  to  this  specification  in -the  presence  of  120 
two  subscribing  witnesses. 


Witnesses : 


ALBXANDEE  MAX  BEEXENDOKP. 


H,  W.,DOYI,E, 

W.  H.  Crider. 


Ccq^iea,  p£  this  patent  may  be  .oMaJjiftd  tor  .five,  cents  each,  by  addressing  the  "ComBiissio»ero  of  .Patents. 

Waihlngtoa,  S.  C." 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Paul  Gtixen,  a  citizen 
of  the  United  States,  residing  at  Lynbrook, 
in  the  county  of  Nassau  and  State  of  New 
5  York,  have  invented  certain  new  and  useful 
Improvements  in  Phonograph-Lamps,  of 
which  the  following  is  a  specification. 

This  invention  relates  to  electric  flash 
lights  and  more  particularly  to  that  class  of 
10  electric  flash  lights  which  are  used  for  the 
purpose  of  giving  a  tem]5orary  or  sustained 
illumination  to  the  face  of  a  phonograph 
record  for  the  purpose  of  illuminating  the 
jihonograph  needle  and  record  so  as  to  per- 
15  mit  the  correct  positioning  of  the  needle 
upon  the  record  without  injur}'  to  either. 

A  further  object  of  this  invention  is  to 
provide  a  phonograph  lamp  for  the  purpose 
specified  which  can  be  economically  con- 
20  structed,  easily  attached  in  its  proper  place 
u])on  the  phonogTaph  box  and  which  can  be 
easily  operated  for  the  purpose  specified. 

A  further  object  is  to  provide  a  phono- 
graph lamp  which  will  be  light  in  weight 
25  and  which  can  be  attached  to  and  detached 
from  the  phonograph  without  damage  to  the 
phonograph  box. 

With  these  and  other  objects  in  view  the 
invention  consists  of  certain  novel  features 
30  of  construction,  combinations  and  arrange- 
ments of  parts  as  are  more  fully  hereinafter 
described  and  pointed  out  in  the  claims. 

In  the  accompanying  drawings. 

Figure  1  is  a  view  in  perspective  showing 
35  the  device  attached  to  a  phonograph, 

Fig.  2  is  a  vertical,  section  showing  the 
parts  of  the  device  in  detail,  and 

Fig.  3  is  a  horizontal  section  showing  the 
lamp  connections  and  insulation  on  the  line 
40  A— A  of  Fig.  2. 

The  parts  of  the  device  shown  in  detail  in 
the  drawings  are  as  follows: — 

10  represents  the  ordinary  talking  ma- 
chine cabinet  to  which  my  device  is  attached 
45  by  means  of  the  brackets  15  and  16,  the 
brackets  being  so  shaped  that  the  lamp  can 
be  readil}^  lifted  off  the  cabinet  when  de- 
sired. 11  is  the  outer  casing  of  the  lamp 
made  of  metal  and  preferably  polished  or 
50  nickel  plated  to  present  an  attractive  ap- 
pearance. 12  is  the  incandescent  light.  13 
is  a  small  adjustable  reflector  placed  in  back 
of  the  same  so  as  to  direct  the  light  upon 


any  part  of  the  record.    14  is  a  push-button 
in  circuit  which  is  held  out  of  contact  with  55 
the  terminal  24  by  the  spring  27.     IT  is  a 
metallic  socket  joined  to  and  secured  in  the 
outer  casing  11.    19  and  23  are  the  insulating- 
members  separating  the  outer  casing  11  from 
the  metallic  coverings  and  terminals  of  the  60 
batteries  18  and  22.     20  and  24  represent 
equivalent  terminals  of  the  batteries  18  and 
22,  the  two  batteries  being  connected  by  the 
metallic  ring  21  more  fully  shoAvn  in  Fig.  3. 
25  is  a  movable  contact  carried  by  the  push-  65 
button  14.     26  and  35  are  metallic  caps  se- 
cured to  the  respective  ends  of  the  outer  cas- 
ing 11.    28  is  a  metallic  coimector  from  the 
cap  26  to  the  connecting  head  30,  the  screw 
31  and  the  head  making  contact  with  the  70 
lamp   12.     33  and  34  are  insulating  rings 
more  fully  shown  in  Fig.  3.    36  and  37  are 
bayonet  slot  connections  provided  to  permit 
the  recharging   of  the   batteries.     38   is   a 
spring  clip  joining  the  members  35  and  30  75 
and  completing  the  circuit. 

The  operation  of  the  device  is  as  fol- 
lows : — 

When  it  is  desired  to  operate  the  lamp, 
pressure  upon  the  push-button  14  closes  80 
the  circuit  with  the  terminal  24,  the  cur- 
rent being  conducted  through  the  cap  26 
along  the  connector  28  to  the  head  30, 
screw  31  and  inner  terminal  of  the  lamp. 
The  current  then  is  conducted  through  the  85 
socket  17  to  the  casing  11,  then  to  the  cap 
35,  through  the  clip  38  to  the  outer  termi- 
nal of  the  battery  18,  through  the  battery 
to  the  terminal  20  which  is  joined  in  series 
to  the  outer  terminal  of  the  second  battery  90 
22  by  means  of  the  metallic  connecting  ring 
21,  thus  completing  the  circuit.  I  am  aware 
that  previously,  lamps  have  been  constructed 
for  the  purpose  of  illuminating  the  needle 
of  the  phonograph  but  I  believe  that  I  have  95 
shown  herein  a  lamp  for  this  purpose  which 
is  simple  in  construction,  convenient  to  op- 
erate and  may  be  attached  and  detached 
without  tampering  with  the  delicate  parts 
of  the  phonograph  itself.  100 

Various  changes  may  be  made  in  the  gen- 
eral form  and  arrangement  of  the  parts 
without  departing  from  the  spirit  of  my  in- 
vention and  hence  I  do  not  limit  myself  to 
the  precise  construction  herein  shown.  105 

Having  thus  described  my  invention,  what 
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I  claim  as  new  and  desire  to  secure  by  Let- 
ters Patent  is: — 

1.  In  a  lamp,  the  combination  of  a  cylin- 
drical casing,  dry  batteries  placed  in  series 

5  therein,  an  incandescent  light  secured  Avith- 
in  said  casing  between  said  batteries,  a  me- 
tallic ring  connecting  opposite  terminals  of 
said  batteries  and  inclosing  the  socket  of 
said  lamp,  and  movable  contact  means  for 
10  completing  the  circuit  between  said  lamp 
and  said  batteries. 

2.  In  a  lamp,  the  combination  of  a  cylin- 
drical casing,  dry  batteries  placed  in  series 
therein,     an     incandescent     light     secured 

15  within  said  casing  between  said  batteries,  a 
metallic  ring  connecting  opposite  terminals 
of  said  batteries  and  inclosing  the  socket  of 
said  lamp,  a  metallic  connector  connected  to 
the  inner  terminal  of  said  lamp  and  insu- 

:  J  lated  from  the  cylindrical  metallic  casing 


and  movable  contact  means  for  completing 
the  circuit  between  said  connector  and  said 
batteries. 

3.  In  a  phonograph  lamp,  the  combina- 
tion of  a  cylindrical  casing,  dry  batteries 
placed  in  series  therein,  an  incandescent 
light  secured  within  said  casing  between 
said  batteries,  a  metallic  ring  connecting  op- 
posite terminals  of  said  batteries  and  inclos- 
ing the  socket  of  said  lamp,  spring  contact 
means  for  completing  the  circuit  between 
said  lamp  and  said  batteries,  brackets  se- 
cured to  the  ends  of  said  cylindrical  casing 
to  permit  same  to  be  positioned  on  a  phono- 
grai^h  box  and  means  for  reflecting  the  light 
from  said  lamp  on  any  portion  of  the  phono- 
graph record. 

In  testimony  whereof  I  hereunto  affix  mj- 


signature. 


PAUL  GILLEN. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents, 

Washington,  D.  C." 
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UNITED  STATES  PATENT  OFFICE. 


JOSEPH  MOSES  WARD  KITCHEN,  OF  EAST  ORANGE,  NEW  JERSEY. 
CENTERING-DIRECTOR  FOR  RECORD-DISKS. 


1,336,674. 


Specification  of  Letters  Patent.  Patented  May  33,  191 7. 

Application  filed  March  6, 1916.     Serial  No.  82,335. 


To  all  wlwiii  it  inaij  concern: 

Be  it  known  that  I,  Joseph  Moses  Ward 
Kitchen,  a  citizen  of  the  United  States,  re- 
siding in  the  city  of  East  Orange,  county  of 

■  5  Essex,  State  of  New  Jersey,  have  invented 

an  Improvement  in  Centering-Directors  for 

Eecord-Disks,  of  which  the  following  is  a 

specification. 

The  object  of  this  invention  is  to  facilitate 

10  the  placing  of  record-disks  on  the  retaining 
and  centering  shaft  projection  of  the  re- 
volving horizontal  turn-table  of  so-called 
"talking"  machines.  As  is  known,  it  is  fre- 
quently difficult  in  placing  an  opaque  record- 

15  disk  on  its  turn-table,  to  at  once  bring  the 
perforation  in  the  center  of  the  record-disk, 
over  the  centering  and  retaining  shaft  pro- 
jection, inasmuch  as  there  is  no  reliable  and 
satisfactory  visual  means  of  directing  the 

20  movement  of  the  disk  to  the  exact  centering 
point  of  the  turn-table,  which  is  the  center 
of  the  retaining  shaft  projection. 

This  invention  overcomes  that  difficulty 
by  at  once  informing  the  eye  as  to  the  center- 

25  ing  direction  in  which  to  move  the  disk  to 
bring  the  perforation  of  the  disk  directly 
over  the  centering  shaft  projection.  In  ac- 
complishing this  aim,  I  prefer  to  have  lines 
and  pointers  drawn  on  the  frictional  pad  of, 

30  or  upper  surface  of  the  machine's  turn-table, 
or  on  a  removable  thin  plaque  of  uniform 
thickness  resting  on  the  turn-table,  but  hav- 
ing the  lines  and  pointers  on  the  plaque,  and 
radiating  from  the  central  point  of  the  turn- 

35  table  shaft  extending  outwardly  from  the  pe- 
riphery of  the  shaft  in  all  directions  for  a 
sufficient  distance.  Along  the  radiating  lines 
I  indicate  by  arrow  heads  or  other  forms  of 
pointers,  the  central  direction  in  which  the 

40  record  disk  should  be  immediately  moved  to 
arrive  at  the  position  for  imposition  of  the 
perforation  of  the  record  disk  onto  the  cen- 
tering shaft  projection.  I  also  sometimes  in- 
dicate by  circularly  placed  marks  or  lines  on 

45  the  frictional  pad's  surface  of  the  turn-table, 
placed  at  the  same  distance  from  the  center 
of  the  turn-table,  as  would  be  the  peripheries 
of  the  record-disks,  showing  how  the  record- 
disks  should  be  placed.    Some  of  the  turn- 

50  tables  which  are  used  for  revolving  record- 
disks  are  of  the  same  diameter  as  the  diame- 
ter of  some  record-disks,  but  some  record- 
disks  are  larger  than  the  turn-table  used, 
while  others  are  smaller.    Hence.  I  prefer- 

5^  ably  provide  both  methods  for  indicating  the 
position  of  the  centering  shaft  projections, 


both  those  immediately  adjacent  to  the  cen- 
tering retaining  shaft,  and  those  which  cir- 
cumferentially  indicate  the  position  of  the 
disks  when  in  use.    It  is  obvious  that  if  the  60 
jjeriphery  of  the  record  disk  is  the  same  as 
the   circumferential   indicating   marks,   tlie 
juxtajDosition  of  the  two  would  indicate  the 
position  of  the  center  point  of  the  turn-ta- 
ble's axial  shaft.     These  markings  may  be  65 
placed  on  the  felt  or  other  surface  pad  of  the 
turn-table,  or  partly  on  that  surface  pad  and 
l^artly  upon  a  removable  thin  disk  or  plaque 
placed  upon  and  centered  by  the  platform 
pivot.    Or,  thej'  may  be  on  only  one  remov-  70 
able  centering  disk-director  plaque. 

Centering  directing  marks,  such  as  I  may 
use,  I  indicate  in  the  accomjianying  draw- 
ing; in  which.  Figure  1  is  a  plan  view  of  the 
upper  surface  of  a  talking  machine  turn-ta-  75 
ble  with  a  central  directional  j^laque  in  posi- 
tion; and  Fig.  2  is  a  vertical  cross  sectional 
view  of  Fig.  1  taken  through  its  center,  and 
having  an  ordinary  record-disk  in  position ; 
and  A  is  the  periphery  of  a  tallring  machine  80 
turn-table ;  and  A^  and  A^  are  circumferen- 
tial- indicating  marks  representing  the  em- 
placement position  of  disks  of  different  di- 
ameters. B  represents  a  removable  center- 
ing plaque  or  disk,  and  also,  an  imprint-  85 
ment  immovably  attached  to  the  turn-table 
pad;  B^  is  the  perforation  of  the  disk  or 
plaque  indicator.  B^  is  the  dark  colored 
background  on  which  the  centering  indicat- 
ing marks,  lines,  and  directing  pointers  are  90 
affixed;  C  are  the  pointers  indicating  the 
direction  of  the  turn-table's  projecting 
shaft;  and  D  are  radiating  lines  to  be  fol- 
lowed in  arriving  at  the  centering  point  for 
placing  the  record-disk.  In  Fig.  2,  E  is  95 
the  centering  projecting  axial  shaft  of  the 
turn-table.  F  is  a  record-disk  in  position; 
F^  is  the  usual,  centrally  placed,  depression 
found  in  a  record-disk,  and  F^  is  the  fric- 
tional turn-table  pad.  It  is  obvious  that  100 
with  the  use  of  my  device  in  almost  whatever 
position  the  perforation  of  the  record-disk 
may  be  first  placed  in  relation  to  the  center 
point,  a  pointing  indicator  and  leading  line 
will  be  at  once  seen  through  the  disk  perfo-  105 
ration,  which  if  followed  along  any  of  the 
lines  in  the  direction  indicated  by  the  point- 
ers, the  centering  point  will  be  quickly 
found. 

Inasmuch  as  in  placing  a  record  disk  in   110 
position,  very  little  light  gains  access  be- 
tween the  record-disk  and  the  machine  plat' 
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form,  and  as  the  central  perforation  in  the 
record-disk  is  usually  quite  small  for  the  en- 
trance of  light,  an  important  part  of  the  in- 
vention is  in  providing  strongly  contrasting 
5  unharmonious  colors  in  the  body  surface  of 
the  indicating  disk  B,  and  in  the  directing 
pointers  C  and  lines  D ;  so  that  these  point- 
ers and  lines  may  easily  be  visually  per- 
ceived when  they,  as  is  usual,  are  poorly 

10  lighted.  I  prefer  to  provide  a  black  back 
ground,  and  a  brilliant  yellow  gilt  for  the 
indicating  lines  and  direction  pointers;  but 
green  and  white,  yellow  and  blue,  or  other 
markedly  contrasting  colors  may  be  used. 

15  As  has  before  been  stated,  these  center- 
ing directing  pointers  and  lines  may  be  im- 
printed upon  the  surface  of  the  turn-table 
pad,  although  that  usually  has  a  poor  print- 
ing surface  J  but  in    case    the    centripetal 

20  means  of  direction  is  removable,  I  prefer 
that  it  should  be  of  thin  sheet  metal,  coated 
with  baked  enamel  in  proper  colors ;  though 
paper,  cloth,  leather  or  other  material  can 
be  used  for  this  purpose.     The  upper  sur- 

25  face  of  the  indicating  disk  plaque  pref- 
erably should  not  have  any  coloring  or  im- 
printing on  it  to  interfere  with  the  direc- 
toi'inl  functional  purpose  of  the  disk  plaque; 
but  the  under  surface  can  be  imprinted  and 

30  decorated  in  any  desirable  manner,  giving 
directions  how  to  use  the  disk,  its  trade 
name,  manufacturer,  etc. 

In  case  a  removable  centrally  placed  disk 
is  used,  it  will  have  a  diameter  suitable  to 

35  fit  in  the  depressed  center  which  is  usually 
formed  in  record-disks,  and  on  which  are 
imprinted  the  title  of  the  record,  etc.  It  is 
obvious  that  this  central  part  of  the  record- 
disk  may  have  perforations,  which  will  fur- 

40  ther  facilitate  the  seeing  of  the  indicating 
marks  through  the  admission  of  more  light 
through  the  record  disk;  though  it  is 
usually  preferable  to  have  the  entire  record- 
disk  integrally  of  one  material  in  order  to 

45  increase  the  strength  of  the  record- disk. 

The  marks  and  lines  on  the  means  I  use 
in  directing  record-disks  to  their  seat,  are 
preferably  so  intermitted  as  to  continiiity 
as  to  alloAv  of  their  imposition  on  the  means 

50  through  the  use  of  a  stencil.  If  there  is 
stenciling  on  the  surfacing  frictional  ma- 
terial composing  the  pad,  I  may  use  a  sten- 
ciling fluid  that  will  chemically  change  the 
color  of  the  surfacing  felt  or  other  material 

55  on  the  platform.  The  invention  comprises 
any  method  of  applying  permanently  di- 
rectorial marks  on  the  turn-table,  includ- 
ing lines  adhering  to  or  integral  with  the 


turn-table   below    or   not   much    above   the 
le^el  of  the  frictional  covering,  and  which  60 
might  be  seen  through  a  perforation  or  per- 
forations of  the  frictional  covering  of  a  suit- 
able size.    Or,  the  directorial  means  may  be 
set  into  a  perforation  in  the  frictional  ma- 
terial, or  it  may  be  placed  over  or  upon  the  65 
frictional  material.     In  any  case,  it  is  pref- 
erable  that  the   directorial  indicator  shall 
not  have  its  surface  touch  any  part  of  the 
surface  of  the  record-disk,  in  which  case  the 
revolution  of  the  record-disk  would  be  still  70 
effected  by  contact  with  all  of  the  outer  areas 
of  the  frictional  material  covering  the  turn- 
table as  is  at  present  commonly  the  case. 

Having  now  disclosed  the  nature  of  the 
invention,  what  I  claim  as  new  is:  75 

1.  The  combination  with  a  talking  ma- 
chine turn-table  having  a  projecting  axial 
shaft  for  centering  a  centrally  perforated 
record-disk,  of  means  for  visually  directing 
the  centering  and  placing  of  record-disks  on  80 
the  projecting  shaft,  which  means  is  located 
on  the  exposed  upper  surface  of  said  turn- 
table in  close  juxtaposition  to  said  shaft  and 
leading  thereto  and  pointing  to  the  center 

of  said  shaft.  85 

2.  The  combination  Avith  a  talking  ma- 
chine turn-table  having  a  projecting  axial 
centering  shaft,  of  a  removable  centering 
indicator  having  lines  and  pointers  leading 

to  and  pointing  to  the  center  of  said  iudi-  90 
cator  and  said  shaft,  said  lines  and  poi)iters 
on  said  indicator,  when  said  indicator  is  in 
position,  starting  from  the  external  periph- 
ery of  said  indicator  and  extending  to  the 
external  periphery  of  said  shaft.  95 

3.  In  a  centering  indicator  for  facilitating 
the  emplacing  of  a  record-disk  on  the  cen- 
tering and  retaining  means  of  a  talking  ma- 
chine turn-table,  a  flat  disk-plaque  having  a 
centering  perforation  and  interrupted  lines  100 
and  indicating  pointers  in  the  interruptions, 
and  extending  from  the  circumferential  sur- 
face-areas of  the  disk-plaque  to  approxi- 
mately said  centering  perforation. 

4.  in  a  centering  indicator  for  a  talking  105 
machine  turn-table  having  a  centering 
means,  directing  means  pointing  to  the  cen- 
ter of  said  centering  means  of  the  turn- 
table from  a  phiralit_y  of  directions  Avith  re- 
spect to  said  centering  means  and  extending  110 
to  a  position  closeW  in  apposition  Avith  said 
centering  means. 

JOSEPH  MOSES  WARD  KITCHEN. 
Witnesses : 

Geo.  L.  Wheelock, 
Beatrice  Mirvis. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Clarence  Gate,  a 
citizen  of  the  United  States,  residing  at  Chi- 
cago, county  of  Cook,  State  of  Illinois,  haA^e 
5  invented  a  certain  neAV  and  useful  Improve- 
ment in  Automatic  Stopping  Devices   for 
Graphophones,  and  declare  the  following  to 
,  be  a  full,  clear,  and  exact  description  of  the 
same,  such  as  will  enable  others  skilled  in  the 
10  art  to  which  it  pertains  to  make  and  use  the 
same,  reference  being  had  to  the  accompany- 
ing drawings,  which  form  a  part  of  this 
specification. 

My  invention  has  for  its  object  to  produce 
15  a  simple  and  novel  attachment  for  grapho- 
phones whereby  the  record  carrying  member 
is  stopped  when  the  end  of  the  record  is 
reached. 

A  subsidiary  object  of  my  invention  is  to 
20  produce  a  device  of  the  character  described 
Avhich  may  be  easily  and  conA'-eniently  at- 
tached to  machines  already  in  use. 

The  various  features  of  novelty  whereby 
my  invention  is  characterized  will  herein- 
25  after  be  pointed  out  with  particularity  in  the 
claims;  but  for  a  full  understanding  of  my 
invention  and  of  its  objects  and  advantages, 
reference  may  be  had  to  the  following  de- 
tailed description  taken  in  connection  with 
30  the  accompanying  drawings,  wherein: 

Figure  1  is  a  top  plan  view  of  a  fragment 
of  a  graphophone  having  my  attachments 
thereon ; 

Fig.   2  is   a  side  elevation  of  the  parts 
35  shoAvn  in  Fig.  1,  portions  of  the  casing  of 
the  machine  being  shown  in  section ; 

Fig.  3  is  an  enlarged  view  of  one  end  of 
the  driving  rod  with  its  supporting  casing 
shoAvn  in  section; 
40       Fig.  4  is  a  section  on  an  enlarged  scale  on 
line  ^^-4  of  Fig._  2 ; 

Fig.  5  is  a  vertical  section  through  the  in- 
termittent driAdng  mechanism  between  the 
main  driving  rod  and  the  remainder  of  the 
45  stop  mechanism; 

Fig.  6  is  a  section  on  line  6 — 6  of  Fig.  5 ; 
and 

Fig.  7  is  a  section  taken  approximately  on 
line  7 — 7  of  Fig.  5  Avith  the  parts  in  theposi- 
50  tions  indicated  in  dotted  lines  in  Fig.  5. 

Reference  being  had  to  the  drawings  1 

represents  a  revoluble  vertical  shaft  having 

near  the  upper  end  a  disk-like  table,  2,  for 

supporting  a  record  disk.     3  is  a  reproducer 

55  arm  mounted  so  as  to  swing  on  vertical  trun- 


nions at  its  outer  end,  one  of  the  trunnions 
being  indicated  at  4.  The  sound  box,  5,  is 
carried  iipon  one  end  of  a  hook  shaped  part, 
6,  of  the  reproducer  arm  arranged  to  swing 
about  an  axis  extending  at  right  angles  to  oJ 
the  axis  of  the  main  portion  of  the  arm  and 
thus  permitting  the  sound  box  to  be  swung 
upAvardh'  and  rearwardly  and  be  out  of  the 
way  when  the  record  disks  are  changed.  All 
of  the  parts  heretofore  described,  together  65 
with  the  casing  7,  a  portion  of  which  is  illus- 
trated, and  the  brake  or  stop  handle,  8,  are 
old  and  well  known  and  are  illustrated  sim- 
ply to  represent  sound  reproducing  machines 
in  general.  70 

The  stop  or  brake  handle,  8,  is  of  the  kind 
that  tends,  when  properly  adjusted  and  set, 
to  assume  its  braking  or  stop  position,  a 
spring,  9,  being  provided  for  this  purpose. 
In  accordance  with  my  invention  I  provide  75 
a  holding  device  which  is  adapted  to  lock  the 
brake  or  stop  handle  in  its  release  position, 
this  device  being  tripped  when  the  end  of  a 
record  is  reached,  and  causing  the  machine 
to  stop.  The  actual  tripping  of  the  holding  80 
or  catch  dcAdce  is  accomplished  by  parts 
movable  with  the  reproducer  arm,  while  the 
tripping  devices  are  set  in  action  through 
power  derived  from  the  motor  of  the  ma- 
chine. 85 

In  the  arrangement  illustrated,  there  is 
placed  on  the  shaft  1,  just  below  the  table  2, 
an  eccentric,  10.  Upon  the  top  Avail  or  par- 
tition of  the  casing  or  cabinet  lying  just  be- 
low the  table  2  is  a  tube,  11,  provided  with  90 
suitable  flanges,  12,  which  may  be  screwed 
down  upon  said  wall  or  partition,  the  tube 
lying  radial  to  the  shaft  1.  Extending 
through  this  tube  is  the  main  actuating  rod, 
13,  haAdng  on  its  inner  end  a  roller,  14,  en-  95 
gaging  with  the  eccentric.  Rotary  move- 
ment of  the  rod  is  prevented  by  a  pin,  15, 
extending  through  short  slots.  16,  in  the  sur- 
rounding tube;  while  a  spring,  17,  lying 
within  the  tube  about  the  rod  tends  con-  100 
stantly  to  hold  the  roller  against  the  eccen- 
tric. The  member  11  extends  outwardly  be- 
yond the  edge  of  the  table  2  and  is  there 
provided  with  one  or  moi'e  upwardly  pro- 
jecting ears,  18,  upon  which  is  fulcrumed  a  lOa 
catch  lever,  19,  having  at  one  end  a  hook, 
20,  in  position  to  engage  with  the  brake  han- 
dle, 8,  when  the  latter  is  in  its  release  posi- 
tion while  at  its  other  end  it  is  provided 
with  a  broad  foot,  21,  underlying  the  outer  113 
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portion  of  the  reproducer  arm.  Lying  un- 
derneath the  main  portion  of  the  reproducer 
arm  and  extending  in  the  direction  of  the 
length  thereof,  is  a  trip  lever,  22,  hinged  at 
g  one  end  as  at  23  to  a  suitable  clamp,  24, 
which  may  conveniently  be  slipped  upon  the 
transverse  part,  6,  of  the  reproducer  arm. 
Fixed  to  the  under  side  of  the  reproducer 
arm  is  a  small  hook,  25,  which  is  adapted  to 

-  ^  underlie  an  intermediate  portion  of  the  lever 

"''22  and  hold  it  raised.  On  the  free  end  of 
the  lever  22  is  a  weight,  26.  The  parta  are 
so  propoi'tioned  that  when  the  lever  22  is 
pushed  off  the  hook  25  the  weighted  end 

T :;  drops  down  upon  the  broad  foot,  21,  of  the 

catch  lever  so  as  to  release  the  brake  handle 

of  the  machine  and  bring  the  machine  to 

rest. 

The  parts  are  so  arranged  that  when  the 

20  lever  22  is  lifted  in  proximit}^  to  the  hook  it 
is  placed  under  a  slight  lateral  tension  which 
will  cause  it  to  move  latei-ally  a  sufficient  dis- 
tance to  seat  itself  firmly  upon  the  hook  and 
be  yieldingly  held  there  against  accidental 

25  displacement. 

In  order  to  I'eset  the  trip  lever  22  auto- 
matically Avhenever  a  record  is  changed,  I 
have  provided  a  device  for  lifting  the  lever 
back  upon  its  seat  whenever  the  sound  box 

30  is  swung  back.  To  this  end  I  have  sup- 
])orted  on  the  under  side  of  the  reproducer 
arm,  in  proximity  to  the  member  25,  a  lever, 
27,  projecting  at  its  outer  end  into  the  path 
of  the  sound  box  or  some  adjacent  member 

35  when  the  sound  box  is  swung  back.  The 
inner  end  of  the  lever  27,  that  is  the  end  ly- 
ing beneath  the  trip  lever  22,  is  provided 
with  a  broad  concave  seat,  28,  in  a  position 
to  receive  and  remain  in  engagement  with 

40  the  lever  22  Avhen  the  latter  is  tripped  and 
drops.  In  other  words,  when  the  parts  are 
in  the  positions  indicated  in  Fig.  2  and  the 
trip  lever  is  pushed  from  its  seat  on  the 
member  25  it  drops  down  into  the  seat  28, 

45  swinging  the  lever  27  about  its  pivot,  the 
inner  end  of  the  lever  dropping  down  and 
the  outer  end  rising.  When  a  record  is  to  be 
changed  and  the  sound  box  is  swung  back, 
the  weight  of  the  sound  box  comes  upon  the 

50  outer  end  of  the  lever  27  and  causes  this  le- 
ver to  swing  in  a  direction  to  raise  the  trip 
lever  until  it  is  at  least  high  enough  to  slip 
upon  its  supporting  seat,  whei-eupon  the  ten- 
sion  of  the  lever  22  comes  into  play   and 

55  causes  the  lever  to  spring  laterally  upon  the 
seat.  Thus  the  lever  27  is  released  of  the 
weight  of  the  trip  lever  and  the  sound  box 
may  be  swung  into  its  working  position 
without  in  any  way  affecting  the  trip  lever. 

60  The  motive  power  for  pushing  the  trip 
lever  from  its  seat  is  supplied  by  the  rod  13 
but  only  at  a  time  when  the  end  of  the  record 
is  reached.  To  this  end  I  have  extended  the 
rod  13  as  well  as  a  connecting  rod,  30,  which 

C  j  is  hinged  at  one  end  to  the  trip  lever  22  into 


what  may  be  termed  a  selective  clutching 
mechanism  arranged  within  a  casing,  31. 
The  clutching  mechanism  is  best  shown  in 
Figs.  5,  6  and  7.  Within  the  lower  portion 
of  the  casing  31  is  a  ratchet  Avheel,  32,  en- 
gaged by  a  pawl,  33,  which  pre^^ents  back- 
Avard  movement  thereof.  The  outer  end  of 
the  rod  13  is  provided  with  an  actuating 
pawl,  34,  which  engages  with  the  ratchet 
Avheel  and  moves  it  step  by  step  as  the  actu- 
ating rod  is  reciprocated.  Fixed  to  the 
ratchet  wheel  is  a  pinion,  35,  which  meshes 
Avith  a  gear  Avheel,  3C,  arranged  in  the  upper 
portion  of  the  casing  and  fixed  upon  its  shaft, 
37.  Loose  on  the  shaft  37  is  a  pinion,  38, 
having  fixed  thereto  a  small  ratchet  wheel, 
39,  which  is  engaged  by  a  paAvl,  40,  carried 
by  the  gear  wheel  36.  The  result  is  that  the 
pinion  38  may  turn  in  one  direction  inci- 
dentally to  the  gear  wheel  36,  this  being  in 
the  direction  Avhich  is  the  forward  direction, 
corresponding  to  the  direction  in  which  the 
gear  wheel  36  is  driven  by  the  actuating  rod 
13  and  intermediate  devices.  The  rod  30  ex- 
tends through  the  casing  31  just  beloAv  the 
pinion  38  and,  on  the  outer  side  thereof,  at 
some  distance  from  the  end,  is  a  rack  bar,  41, 
having  teeth  adapted  to  mesh  Avith  the 
pinion  38.  The  rack  bar  is  of  less  depth 
than  the  rod  30  and  has  its  front  end,  42, 
Avedge  shaped  as  vieAved  from  the  side  and 
its  rear  end,  43,  Avedge  shaped  as  viewed 
from  the  top  or  bottom.  Within  the  casing 
beloAv  the  pinion  38  is  a  rest,  44,  on  Avhich 
the  rod  30  is  adapted  to  ride ;  this  rest  being 
far  enough  below  the  pinion  38  to  permit  the 
rack  bar  to  move  clear  of  the  pinion  Avhile 
the  member  30  rides  on  the  seat.  Projecting 
through  the  Avail  of  the  casing  at  a  point  be- 
tAveen  the  seat  44  and  the  pinion  38  is  a  pin, 

45,  yieldingly  pressed  inAvardly  by  a  spring, 

46.  The  i^ar'ts  are  so  proportioned  that  when 
the  rod  is  in  the  position  shown  in  full  lines 
in  Fig.  5  and  is  draAvn  toward  the  left,  the 
beveled  under  face,  42,  of  the  rack  rides  up 
on  the  pin  45  lifting  the  rack  and  the  mem- 
ber 30  and  bringing  the  rack  into  mesh  Avith 
the  pinion.  If  the  member  30  is  moved  far 
enough  to  the  left  to  allow  the  rack  bar  to 
dro]D  down  in  front  of  the  pin  45,  the  mem- 
ber 30  may  be  pushed  back  toAvard  the  right 
Avithout  bringing  the  rack  into  engagement 
Avith  the  pinion  because  the  beveled  rear  end, 
43,  of  the  rack  bar  will  push  the  pin  45  out- 
Avardly  so  as  to  alloAV  the  member  30  to  move 
back  Avhile  resting  on  the  seat  44. 

Wlien  the  parts  are  assembled,  as  illus- 
trated, and  the  machine  is  started,  the  grad- 
ual sAvinging  of  the  reproducer  arm  carries 
the  rod  30  slowly  in  the  direction  to  Avith- 
draAv  it  from  the  casing  31,  Avhile  upon  each 
revolution  of  the  record  disk,  the  driving- 
rod  13  moves  the  gearing  of  the  selective 
clutch  mechanism  forward  a  step.  AVhen 
the  rack  41  is  in  engagement  with  the  pinion 
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38,  it  will  be  driven  by  the  pinion  <it  the 
same  speed  that  it  is  carried  by  the  repro- 
ducer arm  during  the  playing  of  the  record. 
Furthermore,  the  parts  are  so  proportioned 
5  that  Avhenever  the  end  of  a  record  is  reached, 
the  rack  41  will  be  found  meshing  Avith  the 
pinion  38;  the  rack  being  long  enough  to 
compensate  for  different  lengths  of  records 
so  that  when  the  record  is  a  short  one,  the 

10  teeth  at  the  front  end  of  the  rack  will  en- 
gage with  the  pinion  when  the  end  of  the 
record  is  reached,  while,  Avith  a  longer  rec- 
ord, the  teeth  toward  the  rear  end  of  the 
rack  will  be  found  in  mesh  Avith  the  j)inion 

15  when  the  end  of  the  record  is  reached.  As 
I  haA'e  heretofore  said,  as  long  as  the  record 
is  being  played,  and  the  reproducer  arm  is 
swinging  slowly  toward  the  center  of  the 
disk,  the  engagement  of  the  rack  AA'ith  the 

20  pinion  produces  no  other  result;  but,  when 
the  end  of  the  record  is  reached,  and  the 
needle  no  longer  traA'^els  toAvard  the  center 
of  the  disk,  the  reproducer  arm  comes  to 
rest  and  any  further  forAvard  moA^ement  of 

25  the  rod  30  is  from  the  rear  end  through  the 
rack  and  pinion  and  not  from  the  other  end. 
Consequently,  the  rod  30  will  be  driven  for- 
ward by  the  rack  and  pinion  and  the  trip 
lever  22  will  be  pushed  from  itg  seat  on  the 

30  member  25  and  will  drop  down  so  as  to  dis- 
engage the  catch  lever  and  allow  the  brake 
to  be  applied.  Thereafter  when  the  record 
disk  is  changed,  the  soiuid  box  is  swung 
back  out  of  the  way  and  resets  the  trip  leA^er 

35  in  the  manner  heretofore  described.  The 
reproducer  arm  is  then  swung  as  a  whole 
far  enough  to  allow  the  rear .  end  of  the 
rack  bar  41  to  drop  down  in  front  of  the  pin 
45  and  bring  the  rod  30  upon  the  seat  or 

40  shelf  44,  whereupon  the  reproducer  arm 
may  be  swung  back  to  bring  the  needle  to 
the  starting  j)oint,  the  rod  30  traveling  back 
through  the  clutch  device  to  the  position 
shown  in  full  lines  in  Fig.  5.    Then  Avhen 

45  the  new  record  has  been  placed  in  position 
and  the  sound  box  swung  down,  the  con- 
trolling handle,  8,  is  shifted  to  its  release 
position  and  is  immediately  caught  and 
held  by  the  catch  lever  19 ;  so  that  the  ma- 

50  chine  will  run  until  the  entire  record  is 
played,  whereupon  it  will  again  be  stopped 
in  the  manner  heretofore  explained. 

In   order  that   the   attachments   may   be 
placed  on  machines  of  any  desired  type,  I 

55  prefer  to  make  the  actuating  rod  13  in  at 
least  two  pieces,  there  being  a  joint,  50,  in 
the  rod  near  the  point  where  it  emerges  from 
the  tubular  supporting  casing  11.  This  per- 
mits the  attachments  to  be  placed  upon  ma- 

60  chmes  having  a  hinged  top  without  making 
it  necessary  to  dismantle  the  attachments 
Avhen  the  top  is  swung  back;  all  that  is  re- 
(juired  being  the  unjointing  of  the  actuating 
rod  at  the  joint  50  before  the  top  is  swung 

65  back. 


It  will  be  seen  that  all  of  the  attachments 
in  the  particular  embodiment  illustrated  are 
of  a  kind  Avliich  permits  theni  to  be  applied 
readily  to  existing  machines  Avithout  making 
any  changes  in  the  machines  themselves,  and  70 
Avithout  requiring  special  tools  except  a 
screw  driver  for  the  purpose  of  screwing  the 
scA'^eral  casings  in  place  and  attaching  the 
parts  carried  by  the  reproducer  arm  to  the 
latter.  75 

While  I  have  illustrated  and  described 
only  a  single  form  of  my  invention  whicli 
has  been  successfully  used  on  one  type  of 
graphophone,  I  do  not  desire  to  be  limited 
to  the  particular  structural  details  illus-  £0 
trated  and  described  or,  broadly  sj)eaking, 
to  any  particular  kind  of  graphophone  as 
it  will  be  evident  that  various  changes  in 
details  may  be  made  to  adapt  the  attach- 
ments to  machines  differing  from  each  other  S5 
in  construction;  and  I  intend  to  cover  all 
forms  and  arrangements  which  come  Avithin 
the  terms  employed  in  the  definitions  of  my 
inA^ention  constituting  the  appended  claims. 

I  claim:  90 

1.  In  a  stopping  mechanism  for  a  grapho- 
phone, the  combination  with  a  traA'eling 
arm  and  a  member  movable  relatively  there- 
to, of  a  controller  movable  in  unison  Avith 
the  said  arm,  an  actuator  for  said  controller,  65 
and  means  driA'en  by  the  aforesaid  membei- 
for  moving  said  actuator  during  normal 
rimning  of  the  machine  at  the  same  speed 
and  in  the  same  direction  as  the  controller 

is  carried  by  the  said  arm  while  the  latter  ^oo 
is  advancing. 

2.  In  a  stopping  mechanism  for  a  grapho- 
phone, the  combination  with  a  traveling  arm 
and  a  member  movable  relatiA-ely  thereto,  of 

a  controlling  leA^^er  mounted  on  and  moA^-  105 
able  with  the  said  arm,  an  actuator  for  said 
lever,  and  means  driven  by  the  aforesaid 
member  for  moving  the  actuator  at  the  same 
speed  and  in  the  same  direction  as  that  in 
which  the  lever  is  being  carried  by  the  said  HO 
arm  while  the  latter  is  adA^ancing. 

3.  In  a  stopping  mechanism  for  a  grapho- 
phone, the  combination  with  a  traveling  arm 
and  amember  movable  relatively  thereto,  of 

a  device  mounted  on  and  movable  with  the  US 
said  arm,  a  driving  element  for  said  device 
moA'able  back  and  forth,  means  associated 
Avith  the  aforesaid  member  for  actuating 
said  driving  element,  and  selective  clutch 
mechanism  for  automatically  connecting  120 
said  element  to  the  aforesaid  device  and 
moA^ng  the  latter  relatively  to  said  arm. 

4.  In  a  stopping  mechanism  for  a  grapho- 
Xohone,  the  combination  with  a  traveling  arm 
and  a  member  movable  relatively  thereto,  of  125 
a  device  movable  in  unison  with  the  said 
arm,  a  gear  wheel,  an  actuator  for  said  de- 
vice in  the  form  of  a  rack  bar  adapted  to 
mesh  with  said  gear  wheel,  and  means  as- 
sociated with  the  aforesaid  member  for  driv-  130 
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ing  said  gear  wheel  at  such  a  speed  as  to 
move  the  rack  bar  forward  at  the  same  speed 
that  the  aforesaid  device  is  carried  by  the 
said  arm  while  the  latter  is  advancing. 
5  5.  In  a  stopping  mechanism  for  a  grapho- 
phone,  the  combination  with  a  traveling  arm 
and  a  member  movable  relatively  thereto,  of 
a  lever  movable  in  unison  with  the  said  arm, 
a  gear  wheel,  a  rack  bar  connected  at  one 

10  end  to  said  lever  anfl  adapted  to  mesh  with 
said  gear  wheel,  and  means  actuated  by  the 
aforesaid  member  for  turning  the  gear 
wheel  at  such  a  rate  as  to  move  the  rack  for,- 
Avard  at  the  same  speed  as  that  at  which  the 

15  lever  travels  while  the  said  arm  is  advancing. 

().  In  ;i  stopping  mechanism  for  a  grapho- 

phone,  the  combination  with  a  traveling  arm 

and  a  member  movable  relatively  thereto,  of 

an  actuator  mounted  at  one  end  on  the  said 

20  arm  and  having  rack  teeth  at  its  other  end, 
a  gear  wheel,  means  for  supporting  the  gear 
wheel  beside  the  actuator  in  position  to  mesh 
with  the  teeth  thereon  in  predetermined 
relative  positions  of  the  parts,  and  means 

25  driven  by  the  aforesaid  member  for  rotating 
said  gear  wheel  at  such  a  speed  as  to  cause 
the  actuator  to  be  moved  forward  at  the 
same  speed  as  that  at  which  it  is  being  car- 
ried by  the  said  arm  while  the  latter  is  ad- 

30  vancing. 

7.  In  a  stopping  mechanism  for  a  grapho- 
phone,  the  combination  with  a  traveling  arm 
and  a  member  movable  relatively  thereto,  of 
an  actuator  movablj^  mounted  at  one  end  on 

35  the  said  arm  and  projecting  therefrom  at  its 
opposite  end,  and  means  acting  on  the  pro- 
jecting end  of  said  actuator  and  driven  by 
the  aforesaid  member  for  moving  the  actu- 
ator forAvarcl  at  the  same  speed  and  in  the 

40  same  direction  as  that  in  which  it  is  being 
carried  by  the  said  arm  when  the  latter  is 
advancing. 

8.  In  a  stopping  mechanism  for  a  grapho- 
phone,  a  tra^'eling  arm,  an  element  movably 

45  mounted  on  the  end  of  said  arm,  a  member 
movable  relatively  to  said  arm,  a  controller 
mounted  on  and  movable  with  the  said  arm, 
an  actuator  for  said  controller,  means  driven 
by  the  aforesaid  member  for  moving  said 

50  actuator  during  normal  running  of  the 
machine  at  the  same  speed  and  in  the  same 
direction  as  that  at  which  the  controller  is 
carried  by  the  said  arm  Avhile  the  latter  is 
advancing,  whereby  the  controller  is  adapted 

55  to  be  automatically  operated  when  the  said 
arm  comes  to  rest  while  the  machine  is  run- 
ning, and  means  mounted  on  the  said  arm 


for  resetting  the  controller  when  the  afore- 
said element  is  raised. 

9.  In  a  stopping  mechanism  for  a  grapho-  60 
phone,  the  combination  with  a  traveling  arm 
and  a  member  movable  relatively  thereto,  of 

a  device  movable  in  imison  with  the  said 
arm,  a  driving  element  for  said  device 
movable  back  and  forth,  means  associated  65 
with  the  aforesaid  member  for  actuating 
said  driving  element,  and  selective  clutch 
mechanism  for  aiitomatically  connecting 
said  element  to  the  aforesaid  device  and 
moving  the  latter.  70 

10.  In  a  stopping  mechanism  for  a  graph- 
ophone,  the  combination  with  a  traveling 
ai'm  and  a  member  movable  relatively 
thereto,  an  actuator,  a  yieldable  connection 
between  one  end  of  the  actuator  and  said  75 
arm  for  causing  the  actuator  to  be  moved 
by  the  arm,  and  means  acting  on  the  other 
end  of  said  actuator  and  driven  by  the  afore- 
said member  for  moving  the  actuator  for- 
Avard  at  the  same  speed  and  in  the  same  80 
direction  as  that  in  which  it  is  carried  by 
said  arm  when  the  latter  is  advancing. 

11.  In  a  stopping  mechanism  for  a  graph- 
ophone,  the  combination  Avith  a  traveling- 
arm  and  a  member  .  movable  relatively  85 
thereto,  a  device  movable  in  unison  with  said 
arm,  rack  teeth  on  one  end  of  said  device,  a 
gear  wheel  in  proximity  to  said  rack  teeth, 
means  for  adjusting  said  cleA^ce  and  said 
gear  wheel  transversely  of  the  axis  of  the  90 
latter  a  sufficient  distance  to  permit  the  teeth 

to  be  brought  into  and  out  of  mesh  with 
each  other,  and  means  actuated  by  the  afore- 
said member  for  turning  the  gear  wheel  at 
such  a  rate  as  to  move  the  aforesaid  device  95 
forward  at  the  same  speed  as  that  at  which 
it  travels  Avhile  said  arm  is  aclA^ancing. 

12.  In  a  stopping  mechanism  for  a  graph- 
ophone,  the  combination  Avith  a  traveling 
arm  and  a  member  movable  relatively  100 
thereto,  of  controlling  means  movable  in 
unison  with  said  arm  and  including  a  rack 
bar,  a  gear  wheel  arranged  adjacent  to  said 
rack  bar,  means  actuated  by  the  aforesaid 
member  for  turning  said  gear  wheel,  and  105 
guide  devices  for  said  rack  bar  constructed 
and  arranged  to  cause  it  to  mesh  with  the 
pinion  when  moved  in  one  direction  and 
permit  it  to  moA'e  in  the  opposite  direction 
while  out  of  mesh  with  the  pinion.  110 

In  testimony  whereof,  I  sign  this  specifi- 
cation. 

CLARENCE  GATE. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "  Commissioner  of  Patents, 
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To  all  rohom  it  may  concern: 

Be  it  known  that  I,  Clinton  E.  Woods, 
a  citizen  of  the  United  States,  and  a  resident 
of  Bridgeport,  Connecticut,  (whose  post- 
5  office  address  is  Bridgeport,  Connecticut), 
have  invented  a  new  and  useful  Improve- 
ment in  Sound-Conveyers  and  Tone-Modu- 
lators, which  invention  is  fully  set  forth  in 
the  following  specification. 

10  The  object  of  the  invention  is  to  improve 
the  quality  of  audible  reproductions  ob- 
tained from  graphophones  or  other  talking- 
machines;  and  while  the  invention  is  pri- 
marily intended  for  use  with  the  so-called 

15  "concealed  horn"  type  of  machine,  in  which 
the  sound- conveyer  or  horn  is  inclosed  with- 
in a  cabinet,  yet  the  invention  is  applicable 
to  other  forms.  One  feature  of  the  inven- 
tion consists  in  the  improved  construction 

20  and  arrangement  of  the  sound-conveyer  or 
horn,  so  as  to  prevent  echoes  or  interfering 
sound-waves  and  produce  only  the  pure 
tones  coming  from  the  record.  Another  fea- 
ture of  the  invention  consists  in  providing 

25  an  improved  tone-controller  within  reach  of 
the  person  operating  the  machine.  Another 
feature  of  the  invention  consists  of  the  com- 
bination of  the  two  features  just  named. 
The  invention  consists  further  in  the  various 

80  features  of  construction  and  arrangement 
hereinafter  pointed  out  and  claimed. 

The  several  parts  of  the  invention  are  ca- 
pable of  being  embodied  in  various  forms; 
but  the  invention  will  be  best  understood 

85  in  connection  with  the  following  descrip- 
tion, taken  with  the  accompanying  draw- 
ings, wherein  is  set  forth  its  use  in  connec- 
tion with  a  concealed-horn  machine  of  the 
duplex  or  "polyphone"  type,  such  as  dis- 

40  closed  in  the  pending  Woods  application  for 
U.  S.  Letters-Patent  filed  March  8th,  1915, 
Serial  Number  12,845. 

In  the  drawings,  Figure  1  is  a  plan  view, 
partly  in  section,  of  a  polyphone  or  duplex 

45  machine,  showing  the  arrangement  of  the 
stationary  sound-passages  and  the  tone- 
modulators  therefor. 

Fig.  2  is  a  vertical  section,  taken  longitu- 
dinally through  line  II — -II  of  Fig.  1 ;  and 

50  Fig.  3  is  a  vertical  section  taken  trans- 
versely through  line  III — ^III  of  Fig.  1. 

In  these  drawings,  1  represents  the  top 
shelf  of  the  ordinary  Grafonola  or  other 
concfealed-hom   talking-machine.     In   such 


machines,  the  motor-mechanism  is  suspend-  55 
ed  beneath  this  shelf,  while  the  turn-table 
is  located  above  it;  and  the  tone-arm,  with 
its  sound-box  and  stylus,  is  joumaled  upon 
support  1,  to  register  with  the  opening  2 
therein  which  communicates  with  the  sta-  60 
tionary  sound-conveyer  or  "concealed  horn". 
Inasmu.ch  as  the  tone-arm,  turn-table,  mo- 
tor-mechanism, etc.,  are  of  the  usual  con- 
struction, it  is  unnecessary  to  show  them; 
but  in  the  present  instance,  there  are  to  be  65 
two  such  tone-arms,  each  similarly  mounted 
above  its  own  opening  2. 

Beneath  the  shelf  1  is  secured  a  sound- 
conveyer  consisting   of   the   vertical   inner 
member  or  "throat"  and  the  horizontal  outer  70 
or  flaring  member  or  "horn".     This  throat 
is  composed  of  the  vertical  rear-wall  3,  the 
two  vertical  side-walls  4 — 4,  the  horizontal 
bottom  or  floor  5  which  unites  the  lower 
ends  of   the   walls   3   and   4,   and   the  for-  75 
wardly-sloping  front  wall  6,  which  extends 
only  part  of  the  way  toward  the  floor  5. 
In  the  form  illustrated,  this  throat  is  di- 
vided into  two  compartments  by  the  wedge- 
shaped  partition  7.  which  extends  all  the  80 
way  to  the  floor  5.     A  heavy  block  8,  pref- 
erably of  bone-dry  maple,  is  fitted  into  the 
angle  formed  by  the  rear  wall  and  the  floor 
of  each  "throat",  to  present  a  smooth  and 
solid  reflecting-surface  at  an  angle  of  sub-  85 
stantially  forty-five  degrees.     The  horizon- 
tal "horn"  is  composed  of  the  two  vertical 
side-walls  9—9,  located  in  divergent  planes, 
the  top  wall  or  roof  10  which  curves  re- 
versely as  shown  to  present  first  its  convex  90 
and  then  its  concave  portion  toward  the  in- 
terior of  the  horn,  and  the  oppositely-curved 
bottom-wall  or  floor  11.     When  there  are 
two  tone-arms  and  two  compartments  in  the 
throat,  then  the  horn  also  is  divided  into  95 
two  compartments  by  a  vertical  partition 
12.     Around  the  smaller  and  inner  end  of 
the  horn  are  cleats  13,  and  corresponding 
cleats  14  are  provided  around  the  adjacent 
opening  left  in  the  throat,  for  stiffening  the  100 
respective  members  and  for  securing  the  two 
members  together.    Preferably  a  non- vibrat- 
ing body  15  of  felt  or  the  like  will  be  inter- 
posed between  the  two  parts;  and  a  similar 
non-vibrating  body  15'  will  be  interposed  105 
between  the  upper  end  of  the  throat  and 
the  shelf  1. 

The  oppositely-curved  reverse  curvings  of 
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the  roof  and  floor  10  and  11  serve  to  hold 
the  side- walls  9  (and  the  partition  12,  if 
used)  under  tension,  and  impart  addi- 
tional rigidity  to  the  horn  as  a  whole. 
5  Preferably  both  the  throat  and  the  horn  are 
composed  of  fairly  thick  wood,  say  three 
quarters  of  an  inch.  It  will  be  observed  that 
the  passage  of  the  sound-waves  through  the 
throat  is  rectilineal  and  the  reflected  passage 
10  from  the  smooth  surface  8  to  the  exit  of  the 
hox'n  is  likewise  rectilineal;  and  that  there 
is  a  continually-expanding  passagewa}^ 
without  any  ledges  or  pockets  to  cause  echoes 
or  reverberations. 
15  The  front  wall  of  the  throat  is  shown 
as  offset  somewhat  from  the  opening  2,  to 
provide  a  space  for  the  flat  valve  20,  one 
in  each  throat.  The  valve  is  secured  rigidly 
upon  a  rod  21,  journaled  in  the  side- walls 
20  4  and  having  at  one  end  a  crank  22  adapted 
to  receive  a  mechanical  connection  which  is 
within  reach  of  the  operator.  The  valve  is 
made  of  wood  of  substantial  thickness,  and 
shaped  so  that  its  lower  end  may  swing 
25  freely  from  the  front  of  the  throat  to  the 
rear;  the  recessed  front  of  the  throat-wall 
thus  permits  the  valve,  when  open,  to  be 
entirely  out  of  the  way  of  the  sound-pas- 
sa/ge.  The  exposed  face  of  the  valve  is  cov- 
30  ered  with  a  sheet  23  of  felt  or  the  like, 
adapted  to  make  a  tight  joint  on  either  edge 
of  the  valve. 

In  the  position  indicated  by  the  full  lines 
in  Fig.  2,  the  valve  is  entirely  retracted  and 
36  the  throat  is  fully  open  to  permit  the  free 
passage   of   all   of   the    sound-waves.      By 
swinging  the  valve  more  and  more  toward 
the  rear  throat-wall  3,  the  throat  is  more 
and  more  restricted,  and  the  passage  of  the 
40  sound-waves  more  and  more  impeded.    It  is 
to  be  observed,  however,  that  even  when  the 
valve  is  almost  in  contact  with  the  rear  wall, 
there  will  be  no  reflection  or  reA^erberation 
of  sound,  some  portion  of  the  sound-waves 
45   passing  rectilineally  downward  to  impinge 
upon  the  reflecting-surface  8,  and  the  re- 
maining portions  of  the  sound-waves  being 
absorbed  by  the  felt  surface  23  (instead  of 
being  reflected  back  against  the  diaphrag-m 
80   or   otherwise  interfering  with  the  normal 
sound-waves).    The  improved  tone-modula- 
tion provided  by  the  valve   (or  valves,  if 
two  or  more  be  employed)  not  only  permits 
the  operator  to  modulate  the  playing  of  a 
65  record,  to  suit  his  fancy,  but  likewise  per- 
mits the  use  of  the  so-called  hard  needle  as 
"medium"  or  "soft"  needles,  etc., — by  merely 
decreasing  the  volume  of  sound  permitted  to 
pass  through  the  throat  and  into  the  horn. 
80       The  invention  has  thus  been  described  in 
full  detail,  but  only  for  the  sake  of  clear- 
ness ;  since  it  is  susceptible  of  embodiment  in 
various  forms.     Certain  features  of  the  in- 
vention may  be  employed  to  the  exclusion 
W  of  other  features  thereof,  and  the  various 


parts  may  be  transposed  or  modified  con- 
siderably, without  in  any  case  departing 
from  the  spirit  of  the  invention. 

Having    thus    described    the    invention, 
what  is  claimed  is:  ^q 

1.  In  a  talking-machine,  a  sound-conveyer 
having  an  elongated  recess  at  one  side  of 
the  passageway  therethrough,  a  flap-valve 
located  normally  within  said  recess  and 
hinged  at  the  end  nearer  the  origin  of  the  75 
sound-waves,  and  means  within  control  of 
the  operator  for  moving  said  valve  to  close 
said  passageway  to  any  desired  extent,  the 
face  of  said  valve  lying  at  all  times  at  an 
acute  angle  to  the  outward  path  of  said  go 
sound-waves. 

2.  A  tone-modulator  for  talking-machines, 
consisting  of  the  combination  of  a  sound- 
passage  having  no  opening  in  the  side  there- 
of, and  a  flat  flap-valve  located  within  said  85 
sound-passage  and  pivoted  at  its  inner  end 

so  that  in  every  position  of  adjustment  it 
will  lie  at  an  acute  angle  to  the  direction 
of  passage  of  the  sound-waves,  whereby  clos- 
ing of  said  valve  prevents  the  passage  of  qq 
said  sound-waves  into  the  open  air. 

3.  In  a  talking  machine,  the  combination 
of  a  sound  conduit  provided  with  angularly- 
related  sections,  a  plane  reflecting  surface 
for  reflecting  into  a  succeeding  section  all  95 
of  the  sound-waves  passing  through  the  pre- 
ceding section,  and  an  elongated  valve  mem- 
ber within  the  preceding  section  and  pivoted 
adjacent  its  extremity  remote  from  said  re- 
flecting surface,  said  valve  member  being  100 
operable  to  optionally  vary  the  area  of 
sound-wave  projection  on  said  surface. 

4.  In  a  talking  machine,  the  combination 
of  a  sound  conduit  provided  with  angularly- 
related  sections  rectangular  in  cross  section,  105 
a  plane  reflecting  surface  for  reflecting  into 

a  succeeding  section  all  of  the  sound-waves 
passing  through  the  preceding  section,  and 
an  elongated  rectangular  valve  member 
within  the  preceding  section  and  pivoted  ad-  no 
jacent  its  extremity  remote  from  said  re- 
flecting surface,  said  valve  member  being 
operable  to  entirely  close  said  preceding  sec- 
tion or  to  optionally  vary  the  area  of  sound- 
wave projection  on  said  surface.  _       lis 

5.  In  a  talking  machine,  in  combination 
with  a  sound  conduit,  an  elongated  valve 
member  therein  and  adapted  to  entirely 
close  said  conduit  or  to  optionally  vary  the 
passage  of  sound-waves  therethrough,  said  120 
valve  member  being  pivoted  adjacent  its  ex- 
tremity nearer  the  source  of  sound-waves 
and  being  materially  longer  than  the  trans- 
verse dimension  of  said  conduit  whereby 
said  valve  member  swings  through  a  rela-  126 
tiA'ely  small  angle  in  passing  through  its 
maximum  range  of  movement. 

6.  In  a  talking  machine,  in  combination 
with  a  sound  conduit,  an  elongated  valve 
member  therein  and  adapted  to  open  wide  or  ISO 


1,226,839 


10 


to  entirely  close  said  conduit  or  to  option- 
ally vary  the  passage  of  sound-waves  there- 
through, said  valve  member  being  pivoted 
adjacent  its  extremity  nearer  the  source  of 
sound-waves  and  being  materially  longer 
than  the  transverse  dimension  of  said  con- 
duit whereby  said  valve  member  swings 
through  a  relatively  small  angle  in  passing 
through  its  maximum  range  of  movement, 
said  valve  member  when  open  assuming  a 


position  wherein  the  sound  passage  is  left 
unrestricted. 

In  testimony  whereof  I  have  signed  this 
specification  in  the  presence  of  two  subscrib- 
ing witnesses. 

CLINTON  E.  WOODS. 

Witnesses : 

John  S.  Griffith, 
John  E.  Petrie. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents, 

Washlngrton,  S.  C." 
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Specification  of  Letters  Patent.  Patented  May  33,  191 7. 

Application  filed  May  17, 1912.     Serial  No.  697,839. 


To  all  whom,  it  may  concern: 

Be  it  known  that  I,  Daniel  Higham,  a 
citizen  of  the  United  States,  and  a  resident 
of  New  York,  in  the  county  of  New  York 
5  and  State  of  New  York,  have  naade  a  cer- 
tain new  and  useful  Invention  in  Combined 
Phonograph  and  Moving  -  Picture  Appa- 
ratus, of  which  the  following  is  a  descrip- 
tion. 

10  This  invention  relates  to  apparatus  by 
means  of  which  a  series  of  moving  pictures 
are  exhibited  upon  a  screen  or  otherwise, 
this  visual  record  being  accompanied  by  the 
record  of  the  sounds  appropriate  thereto, 

15  delivered  in  exact  synchronism,  each  sound 
with  the  picture  to  which  it  belongs.  The 
principal  objects  of  the  invention  are  to  im- 
prove the  construction  of  apparatus  of  the 
above  named  character  and  to  provide  an 

20  improved  method  of  securing  an  alinement 
of  the  moving  j^icture  and  sound  records 
for  synchronous  operation,  the  improved 
apparatus  being  alone  claimed  in  this  appli- 
cation. 

25  In  accordance  with  my  invention,  the 
sound  reproducing  means  is  arranged  to  be 
operated  at  will  with  or  independently  of 
the  motion  picture  apparatus,  suitable  means 
being  provided   for  connecting  said  sound 

30  reproducing  means  for  synchronous  opera- 
tion with  the  moving  picture  apparatus  at 
the  proper  moment  for  securing  an  aline- 
ment of  the  moving  picture  and  sound 
records.     The   sound   record   is   preferably 

35  provided  with  a  mark  or  index  which  can 
be  readily  identified  with  a  view  on  the  mov- 
ing picture  record  or  film  so  that  by  this 
means,  the  sound  record  may  be  set  into 
such  a  position  on  its  support  that  by  start- 

40  ing  the  rotation  or  movement  of  the  latter, 
as  b}^  a  clutch  or  other  starting  means,  when 
the  said  view  is  exhibited,  an  alinement  be- 
tween the  two  records  is  obtained.  In  prac- 
tice, I  have  found  that  if  the  motor  or  other 

45  operating  means  for  the  reproducing  mecha- 
nism is  positively  or  unyieldably  connected 
with  the  said  mechanism,  the  latter  starts 
so  suddenly  upon  the  throwing  in  of  the 
clutch  or  starting  means  as  to  frequently 

50  cause  the  reproducer  to  jump  out  of  the 
record  groove  or  from  one  groove  to  an- 
other ;  so  that  a  proper  alinement  of  the  two 
records  is  not  obtained.  In  order  to  obviate 
this  objection,  I  place  a  yielding  connection 

55  between  the  motive  means  and  the  record 


support  of  the  sound  reproducing  appa- 
ratus; whereby  the  sound  record  support  is 
caused  to  start  into  rotation  gradually  at 
the  operation  of  the  clutch  or  other  starting 
means.  In  order  to  always  iDroduce  an  ex-  60 
act  alinement  of  the  sound  and  picture  rec- 
ords, the  time  taken  to  throw  the  sound  re- 
producing means  into  operation  upon  the 
appearance  of  the  proper  view  must  be  sub- 
stantially constant.  Because,  however,  of  85 
differences  in  "personal  equation"  involving 
different  speeds  of  operation  for  different 
operators,  the  time  taken  by  different  oper- 
ators to  shift  the  ordinary  manually  mov- 
able clutch  for  starting  the  rotation  of  the  70 
sound  record  support  varies  considerably; 
and  this  form  of  clutch  is,  therefore,  not 
sufficiently  accurate  in  its  operation  for  use 
with  devices  of  the  class  in  question.  In 
order  to  overcome  this  last  named  objection,  75 
I  provide  for  the  automatic  operation  of 
the  clutch  by  means,  such  as  a  spring,  which 
is  capable  of  always  performing  the  de- 
sired operation  in  a  fixed  time.  A  manually 
releasable  latch  may  be  employed  to  resist  80 
operation  of  the  clutch  actuating  mecha- 
nism. 

According  to  the  improved  process  form- 
ing a  part  of  my  invention,  a  combined 
aural  and  visual  signal  is  jDroduced,  as  by  85 
the  striking  of  a  bell,  and  recorded  on  the 
original  sound  record  and  moving  picture 
negative.  After  this,  without  stopping  the 
sound  recording  apparatus  and  the  moving 
picture  camera,  which  are  connected  for  80 
synchronous  operation,  the  sounds  and  views 
which  are  to  appear  on  the  final  records 
are  recorded.  The  portion  of  the  moving 
picture  record  or  film  containing  the  view 
or  views  showing  the  production  of  the  S-5 
alining  signal  is  tlien  removed,  being  pref- 
erably rei^lacecl  by  a  section  of  film  con- 
taining a  title  or  other  inscription,  the 
sound  record  being  provided  with  a  mark  or 
index  to  denote  the  point  thereof  corre-  1^0 
si^onding  with  the  first  view  following  said 
new  section  of  film.  A  positive  having  been 
made  from  the  moving  picture  negative,  the 
sound  record  is  set  with  the  point  corre- 
sjDonding  to  the  said  AaeAv  under  the  stylus  ■'•^^ 
of  the  sound  reproducing  apparatus ;  so  ithat 
Avhen  in  exhibiting  said  positive,  the  above 
named  view  is  exhibited  by  the  moving  pic- 
ture apparatus,  the  phonograph  may  be 
started  in  exact  alinement  with  the  moving  ^^^ 
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picture  apparatus.  Other  features  of  my  in- 
vention will  appear  more  fully  in  the  fol- 
lowing specification  and  appended  claims. 
In  order  that  my  invention  may  be  more 
5  clearly  understood,  attention  is  hereby  di- 
rected to  the  accompanying  drawings  form- 
ing a  part  of  this  specification  and  in 
which — 

Figure  1  is  a  view,  partly  in  front  eleva- 

10  tion,  and  partly  in  section,  of  apparatus  em- 
bodying my  improvements ; 

Fig.  1^  is  a  cross  section  taken  on  line  a — a 
of  Fig.  1. 
Fig.  2  is  a  fragmentary  plan  view  show- 

15  ing  a  detail  of  construction; 

Fig.  3  is  a  view  taken  on  line  A — A.  of 
Fig.  1,  and  looking  in  the  direction  of  the 
arrow ; 
Fig.  4  is  a  diagrammatic  side  view  show- 

20  ing  the  moving  picture  and  phonographic 
apparatus  connected  together  for  synchro- 
nous operation; 

Fig.  5  is  a  face  view  of  section  of  nega- 
tive   film    containing    views    showing    the 

25  striking  of  a  bell  to  produce  the  signal 
through  which  the  subsequent  alinement  of 
the  moving  picture  and  phonograph  records 
is  obtained; 

Fig.  6  is  a  corresponding  view  of  the  posi- 

30  tive  made  from  the  film  shown  in  Fig.  5, 
and  arranged  for  use  in  carrying  on  my  im- 
proved process;  and 

Fig.  7  is  a  side  elevation  of  a  sound  rec- 
ord designed  for  reproduction  in  accordance 

3^  with  my  improved  process. 

In  all  of  the  views  like  parts  are  desig- 
nated by  the  same  reference  numerals. 

Referring  to  the   drawings,   the  phono- 
graph shown  is  of  the  type  in  which  a  cylin- 

^0  drical  record  carrying  mandrel  or  support  is 
fed  axially  past  a  stylus  which  is  in  contact 
with  the  record  surface.  The  base  plate  1 
has  secured  to  it  or  formed  axially  therewith 
the  yoke  or  arch  2  by  which  the  sound  box  3 

^^  is  carried.  The  sound  box  is  provided  with 
a  stylus  4,  which  is  shown  in  Fig.  1  as  co- 
operating with  a  record  5  mounted  upon  the 
mandrel  6,  the  latter  being  secured  to  and 
carried  by  a  sleeve  7,  which  is  rotatably 

^^  mounted  in  uprights  8  and  9  on  the  travel- 
ing carriage  10.  The  traveling  carriage, 
carrying  therewith  mandrel  6  and  sleeve  7, 
is  adapted  to  travel  along  guide  rods,  one  of 
which  is  shown  at  11  in  Fig.  1  and  the  other 

^^  of  which  (not  shown)  is  arranged  in  the 
rear  of  the  rod  11  and  parallel  therewith. 
The  rod  11  is  mounted  in  brackets  12  and  12' 
rising  from  the  base  plate  1.  The  sleeve  7 
is  formed  on  its  bore  with  a  keyway  7'  which 

^^  is  engaged  by  a  key  or  spline  13'  on  the  drive 
shaft  13  adjacent  the  right  hand  end  there- 
of, the  left  hand  end  of  the  drive  shaft  be- 
ing rotatably  supported  in  an  upright  14  on 
the  base  plate  1.     In  order  to  produce  the 

^^  proper  feeding  or  movement  of  the  carriage 


10  and  the  record  support  upon  the  rotation 
of  the  shaft  13,  the  following  means  are 
provided.  Sleeve  7  has  secured  thereto  a 
gear  16  which  operates  a  gear  16,  the  said 
gears  being  carried  by  the  traveling  car-  y^ 
riage  10.  The  gear  16  is  fast  on  the  feed 
screw  17  which  is  carried  by  the  traveling 
carriage  10.  A  nut  18  carried  by  the  sta- 
tionary frame  of  the  phonograph  engages 
with  the  feed  screw  17.  It  will  be  evident  75 
that  upon  rotation  of  the  shaft  13,  the  man- 
drel 6  will  be  rotated ;  and  by  means  of  the 
gear  train  including  the  gears  15  and  16,  the 
feed  screw  17  will  be  rotated  and  the  trav- 
eling carriage  with  the  mandrel  and  record  gg 
thereon  carried  or  fed  past  the  stylus  4.  So 
much  of  the  construction  of  the  phonograph 
as  specifically  described  above  is  disclosed  in 
my  application,  Serial  No.  488,078  filed 
April  6,  1909,  and  does  not  form  a  part  of  gs 
the  present  invention. 

My  phonographic  apparatus  comprises  the 
following  improvements:  A  short  shaft  19 
is  supported  in  a  bearing  20  on  the  base  plate 
of  the  phonograph  and  is  arranged  in  aline-  90 
ment  with  the  shaft  13.  The  shaft  19  car- 
ries a  friction  member  21  which  is  provided 
with  a  hub-like  portion  mounted  on  the  said 
shaft  and  also  with  a  flange  extending  out- 
wardly of  the  latter.  Upon  the  hub  of  the  95 
member  21  is  rotatably  mounted  a  drive  pul- 
ley 22  which  is  held  in  friction al  engagement 
with  the  flange  of  member  21,  as  by  springs 
23.  A  collar  24  is  mounted  on  the  end  of 
the  member  21  opposite  that  carrying  the  10c 
friction  flange  and  serves  to  limit  axial 
movement  of  the  drive  pulley  22,  a  pin  or 
equivalent  means  25  passing  diametrically 
through  the  collar  24,  the  hub  of  the  mem- 
ber 21  and  the  shaft  19,  and  thereby  serv-  10  j 
ing  both  to  hold  the  said  collar  against 
movement  on  the  member  21  and  to  secure 
both  of  these  members  to  the  shaft  19.  Driv- 
ing pulley  22  is  driven,  as  by  a  belt  26,  from 
a  pulley  27  connected  with  a  motor  (not  11^ 
shown) .  The  shaft  19  is  provided  at  its  end 
adjacent  the  shaft  13  with  an  enlarged 
toothed  portion  28  so  that  it  is  adapted  to 
be  connected  with  or  disconnected  from  the 
shaft  13  by  a  clutch  29  having  a  toothed  face  Ho 
adapted  for  engagement  with  the  toothed 
face  of  the  enlargement  28.  By  the  provi- 
sion of  the  frictional  connection  between  the 
pulley  22  and  the  member  21,  the  shaft  13, 
the  mandrel,  and  the  record  thereon  are  per-  120 
mitted  to  start  gradually  into  rotation  upon 
the  throwing  in  of  the  clutch  29  regardless 
of  the  comparatively  high  speed  of  the  pul- 
ley 22,  this  gradual  rotation  being  insured 
by  the  momentum  of  the  record  support  and  125 
feeding  mechanism  as  well  as  by  the  fric- 
tion of  the  stylus  4  oh  the  record  6.  The 
clutch  19  may  be  moved  into  or  out  of 
clutching  engagement  with  the  enlargement 
28  by  means  of  an  arm  30  pivoted  at  31  and  130 
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carrying  at  its  upper  end  a  pin  32  which  en- 
gages with  the  reduced  portion  33  of  the 
clutch  member  29.  Arm  30  has  secured  to 
the  lower  end  thereof,  as  by  the  pivotal  con- 
g  nection  3i,  a  link  35  which  is  pivotally  con- 
nected at  its  opposite  end,  as  at  36,  with  a 
lever  37,  the  latter  being  pivotally  supported 
from  the  base  plate  1  for  movement  about  a 
vertical  axis.     As  stated  above,  I  prefer  to 

■jQ  operate  the  clutch  29  automatically,  as  by  a 
spring.  I  accordingly  provide  a  tension 
spring  38  connected  at  its  ends  respectively 
to  the  base  plate  of  the  phonograph  and  to 
one  end  of  the  lever  37,  as  clearly  shown  in 

25  Fig.  2.  In  order  to  resist  the  operation 
of  the  clutch  by  the  spring  38  and  to  cause 
the  clutch  to  be  held  out  of  engagement  with 
the  member  28,  I  provide  a  latch  lever  39 
pivoted,  as  at  iO  to  a  lug  -11  projecting  be- 

20  low   the   bed   plate   1   and  secured  thereto. 

The  lever  39,  as  shown  in  Fig.  1,  is  provided 

-    with  a  notch  adapted  to  receive  the  forward 

end  of  the  lever  37  and  to  prevent  rotation 

of  the  latter  by  the  spring  38.     The  latch 

25  39  may  be  released  from  the  lever  37  by  de- 
pressing a  member  42  projecting  above  the 
base  plate  1  and  pivoted,  as  at  43,  to  the  end 
of  the  latch  opposite  that  adapted  for  en- 
gagement with  the  lever  37.     The  numeral 

30  44  designates  a  button  or  finger  piece  se- 
cured to  the  top  of  the  member  42  to  facili- 
tate the  manual  operation  thereof,  and  the 
numeral  45  designates  a  compression  spring 
adapted  to  hold  or  return  the  member  42  to 

35  its  raised  position  and  to  normally  hold  the 
latch  in  engagement  with  the  lever  37.  It 
will  be  seen  that  a  very  slight  depression  of 
the  member  42  will  cause  the  lever  37  to  be 
released  from  the  latch  39  and  permit  the 

40  spring  38  to  cause  the  clutch  to  be  thrown 
into  engagement  with  the  member  28.  It 
will  furthermore  be  seen  that  the  time  taken 
for  throwing  in  the  clutch  is  practically  in- 
dependent of  the  speed  or  "personal  equa- 

45  tion"  of  the  operator.  A  member  46  pro- 
vided with  a  knurled  head  and  secured  to 
the  pivot  of  the  member  37  permits  the 
manual  adjustment  of  the  lever  37  into 
latching  engagement  with  the  member  39. 

50  Referring  to  Fig.  4,  the  numeral  47  repre- 
sents a  moving  picture  apparatus  as  a  whole 
and  the  numeral  48  a  phonographic  appara- 
tus, the  latter  being  arranged  behind  a  screen 
A  upon  which  the  pictures  from  the  appara- 

55  tus  47  are  adapted  to  be  projected,  the  ap- 
paratus 47  and  48  being  connected  for 
synchronous  operation.  Various  kinds  of 
synchronizing  apparatus  such  as  that  dis- 
closed and  claimed  in  mv  application.  Serial 

60  No.  461.869.  filed  November  10,  1908,  may  be 
employed,  the  apparatus  shown  comprising 
a  flexible  member  49  passing  over  a  pulle}'^ 
50  secured  to  the  shaft  19  (see  Fig.  1)  of  tlie 
phonographic  apparatus,  as  by  a  screw  51 

65   (see  Fig.  1),  this  member  49  being  connect- 


ed with  the  moving  picture  apparatus  47  to 
cause  the  operation  of  the  latter  in  synchro- 
nism with  the  phonograph. 

In  accordance  Avith  my  invention,  a  start- 
ing point  for  alining  the  picture  and  sound  ^^ 
records  for  future  use  is  made  in  the  follow- 
ing way.     After  a  moving  picture  camera 
and  a  recording  phonograph  have  been  ar- 
ranged   for    simultaneously    and    synchro- 
nously taking  a  suitable  record,  such  as  that  ^g 
produced  by  a  person  singing  and  dancing, 
the  apparatus  is  started  into  operation,  a 
person  comes  on  the  stage  and  strikes  a  bell 
or  equivalent  means  with  a  hammer  or  in  any 
other  suitable  way  makes  a  distinctive  sound  gQ 
which  can  readily  be  identified  with  a  pic- 
ture or  view   of  momentary   duration,  the 
sovmd   and  view   being  simultaneously  re- 
corded by  the  phonograph  and  the  camera 
respectively.     After  this,  without  stopping  gg 
the  recording  apparatus,  the  song  and  dance 
or  other  matter  to  be  recorded  are     pro- 
duced and  the  combined  phonographic  and 
moving    picture    records    made.     A    devel- 
oped moving  picture  film  or  negative  made  qq 
in    this    way    is    shown    in    Fig.    5,    the 
fifth   picture   from  the   bottom   showing   a 
hammer  53  or  other  suitable  striker  in  en- 
gagement with  a  bell  54.     After  develop- 
ment of  the  original  film,  the  pictures  show-  95 
ing  the  striking  of  the  bell  are  preferably 
removed,  being  foreign  to  the  subject  matter 
of  the  remainder  of  the  record.     Preferably 
a  new  section  of  film  containing  a  title  or 
other   suitable   inscription   is   cemented   or  iqq 
otherwise  secured  to  the  film  52  in  place  of 
the  removed  portion.     In  practice  I  remove 
about  the  first  ten  pictures  on  the  original 
film,  but  it  is  obvious  that  the  number  of 
pictures  removed  depends  upon  the  nature  105 
of  the  signal  and  the  visual  record  made 
thereof.     It  is  also  obvious  that  the  strip  of 
film  replacing  the  removed  section  need  not 
be  of  exactly  the  same  length  as  the  latter; 
and  in  practice,  the  portion  of  the  film  con-  no 
taining  the  title  is  commonly  made  from  fif- 
teen to  twenty  feet  long  for  ordinary  mov- 
ing picture  film.     Positives  are  now  made 
from  the  negative  by  any  suitable  process, 
one  of  these  positives  being  shown  in  Fig.  6.  115 
The  title  having  been  secured  to  the  nega- 
tive, these  positives  may  obviously  be  made 
in  one  continuous  strip  free  from  joints. 

The  phonograph  record  made  as  described 
above  will  have  a  series  of  undulations  55  120 
(see  Fig.  7)  formed  by  the  sound  emitted 
Avhen  the  bell  represented  at  54  is  struck  by 
the  hammer.  As  the  length  of  the  portion  of 
film  from  the  Adew  shoAving  the  striking  of 
the  bell  to  the  first  of  the  original  views  re-  125 
tained  in  the  positive  is  knoAvn,  the  length 
of  the  sound  record  impression  from  the  un- 
dulations 55  to  the  point  corresponding  with 
the  first  picture  folloAving  the  title  in  the 
positive  picture  film  can  readily  be  deter-  130 
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mined.  This  having  been  determined,  a 
mark  or  index  56  is  placed  at  the  periphery 
of  the  sound  record  to  indicate  the  proper 
angular  position  of  the  sound  record  with 
g  respect  to  the  reproducer  stylus  when  the 
sound  reproducing  mechanism  is  arranged 
for  reproducing  the  sound  or  sounds  corre- 
sponding to  the  last  named  view.  This  mark 
is  preferably  arranged  to  be  placed  in  aline- 

10  ment  with  the  reproducer  stylus  in  placing 
the  reproducing  mechanism  is  starting  posi- 
tion. As  shown  in  Fig.  7,  the  mark  56  is 
placed  in  alinement  with  the  end  of  the 
series  of  undulations  55,  the  correct  position 

15  of  the  reproducing  stylus  in  this  instance, 
for  the  beginning  of  the  sound  reproduction 
being  shown  in  dotted  lines  at  57  one  revolu- 
tion in  advance  of  the  said  undiilations. 
In  reproducing  the  combined  record  with 

20  my  improved  apparatus,  the  clutch  29  is  set 
to  disengage  the  shaft  13  from  the  driving 
pulley  22.  The  phonograph  record  5,  or  a 
duplicate  made  thereof  by  any  well  known 
process  is  placed  upon  the  mandrel  6  with  the 

25  reproducing  stylus  engaging  the  beginning 
of  the  record  groove ;  and  the  record  is  then 
manually  rotated  until  the  sound  or  sounds 
corresponding  to  the  original  alining  signal 
are  heard.    After  this,  the  record  is  rotated 

30  the  necessary  amount  for  bringing  the  re- 
producer stylus  to  starting  position,  this  posi- 
tion being  accurately  obtained  by  bringing 
the  mark  56  into  alinement  with  the  repro- 
ducing stylus.    The  positive  film  is  then  ex- 

35  liibited,  beginning  with  the  title,  by  means 
of  the  moving  picture  projecting  or  exhibit- 
ing apparatus  47 ;  and  when  the  first  picture 
following  the  title  or  inscription  is  exhibited, 
the  operator  presses  the  finger  piece  44  to 

40  release  the  catch  39  and  permit  the  spring 
38  to  cause  the  clutch  29  to  be  thrown  in 
engagement  with  the  member  28.  In  this 
way,  an  exact  alinement  of  the  moving  pic- 
ture and  sound  records  is  obtained;  and  by 

45  means  of  the  synchronizing  connection  be- 
tween the  phonographic  and  moving  picture 
apparatus  the  two  records  may  be  repro- 
duced in  synchronism. 
It  is  obvious  that  various  changes  may  be 

50  made  in  the  details  of  construction  of  the 
apparatus  shown,  and  in  the  exact  particu- 
lars of  the  method   described   without  de- 
parting from  the  spirit  of  my  invention. 
Having  now  described  my  invention,  what 

55  I  claim  and  desire  to  protect  by  Letters  Pat- 
ent of  the  United  States  is  as  follows : — 

1.  In  a  device  of  the  class  described,  the 
combination  of  a  rotatable  support,  driving 
means,  power  transmitting  means  connected 

60  with  said  driving  means  and  comprising  a 
plurality  of  yieldably  connected  members, 
and  means  for  operatively  connecting  said 
power  transmitting  means  to  or  for  discon- 
necting the  same  from  said  support,  sub- 

65  stantially  as  described. 


2.  In  a  device  of  the  class  described,  the 
combination  of  a  rotatable  record  support, 
a  shaft  connected  therewith  for  rotating  the 
same,  driving  means,  power  transmitting 
means  connected  with  said  driving  means  ^g 
and  comprising  a  plurality  of  yieldably  con- 
nected members,  and  means  for  operatively 
connecting  said  power  transmitting  means 

to  or  for  disconnecting  the  same  from  said 
shaft,  substantially  as  described.  75 

3.  In  a  device  of  the  class  described,  the 
combination  of  a  rotatable  record  support,  a 
shaft  connected  therewith  for  rotating  the 
same  driving  means  including  a  pivoted 
member,  power  transmitting  means  connect-  g(^ 
ed  with  said  driving  means  and  comprising  a 
plurality  of  yieldingly  and  frictionally  con- 
nected members,  and  means  for  operatively 
connecting  said  power  transmitting  means 

to  or  for  disconnecting  the  same  from  said  §5 
shaft,  substantiallj''  as  described. 

4.  In  a  device  of  the  class  described,  the 
combination  of  a  rotatable  record  support,  a 
shaft  connected  therewith  for  rotating  the 
same,  driving  means,  power  transmitting  90 
means  connected  Avith  said  driving  means 
and  comprising  a  plurality  of  yieldably  con- 
nected members,  and  a  clutch  for  operatively 
connecting  said  power  ti'ansmitting  means  to 

or   for   disconnecting  the   same   from   said  95 
shaft,  substantially  as  described. 

5.  In  a  device  of  the  class  described,  the 
combination  of  a  rotatable  record  support, 
a  shaft  connected  therewith  for  rotating  the 
same,  driving  means,  power  transmitting  100 
means  connected  with  said  driving  means 
and  comprising  a  plurality  of  yieldably  and 
frictionally  connected  members,  and  a  clutch 

for  operatively  connecting  said  power  trans- 
mitting means  to  or  for  disconnecting  the  105 
same  from  said  shaft,  substantially  as  de- 
scribed. 

6.  In  a  device  of  the  class  described,  the 
combination  of  a  rotatable  record  support, 

a  shaft  connected  therewith  for  rotating  the  110 
same,  driving  means,  power  transmitting 
means  comprising  a  plurality  of  yieldably 
connected  members,  one  of  which  is  con- 
nected with  said  shaft,  and  the  other  with 
said  driving  means,  and  a  driving  member  115 
connected  for  synchronous  rotation  with 
said  shaft,  substantially  as  described. 

7.  In  a  device  of  the  class  described,  the 
combination  of  a  rotatable  record  support, 

a  shaft  connected  therewith  for  rotating  the  120 
same,  driving  means,  power  transmitting 
means  comprising  a  plurality  of  yieldably 
connected  members,  one  of  which  is  connect- 
ed with  said  driving  means,  means  for  op- 
eratively connecting  the  other  of  said  yield-  125 
ably  connected  members  to  or  for  discon- 
necting the  same  from  said  shaft,  and  driv- 
ing means  connected  for  synchronous  rota- 
tion with  said  last  named  member,  substan- 
tially as  described.  130 
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8.  In  a  device  of  the  class  described,  the 
combination  of  a  rotatable  record  support, 
a  shaft  connected  therewith  for  rotating 
the  same,  drivino-  means,  power  transmit- 

5  ting  means  comprising  a  plurality  of  fric- 
tionally  connected  members,  one  of  which 
is  connected  with  said  driving  means,  means 
for  operatively  connecting  the  other  of  said 
frictionally  connected  members  to  or  for 
10  disconnecting  the  same  from  said  shaft,  and 
driving  means  connected  for  synchronous 
rotation  with  said  last  named  member,  sub- 
stantially as  described. 

9.  In  a  device  of  the  class  described,  the 
15  combination    with    a    driving    member,    a 

driven  member,  and  means  adapted  to  op- 
eratively connect  said  members,  of  auto- 
matic means  for  moving  said  connecting 
means  into  operative  position,  spring  op- 

20  eratecl  means  for  holding  said  moving  means 
inoperative,  means  for  releasing  said  hold- 
ing means,  and  means  for  moving  said  au- 
tomatic means  into  operative  relation  to 
said  holding   means,   substantially   as   de- 

25  scribed. 

10.  In  a  device  of  the  class  described,  the 
combination  of  a  driving  member,  a. driven 
member,  and  means  adapted  to  operatively 
connect  said  members,  of  automatic  means 

30  for  operating  said  connecting  means,  said 
automatic  means  comprising  a  plurality  of 
levers,  a  link  connecting  said  levers,  and  a 
spring  for  moving  said  link  and  levers, 
means  for  holding  said  automatic  means  in- 

35  operative,  and  means  for  releasing  said  hold- 
ing means,  substantially  as  described. 

11.  In  a  device  of  the  class  described,  the 
combination  with  a  driving  member,  a 
driven  member,  and  means  adapted  to  op- 

40  eratively  connect  said  members,  of  auto- 
matic means  for  moving  said  connecting 
means  into  operative  position,  means  for 
holding  said  moving  means  inoperative, 
means  for  releasing  said  holding  means,  and 


pivoted  means  for  moving  said  automatic  45 
means  into  operative  relation  to  said  holding 
means,  substantially  as  described. 

12.  In  a  device  of  the  class  described,  the 
combination  with  a  driving  member,  a 
driven  member,  and  means  adapted  to  op-  50 
eratively  connect  said  members,  of  auto- 
matic means  for  moving  said  connecting 
means  into  operative  position,  spring  oper- 
ated means  for  holding  said  moving  means 
inoperative,  means  for  releasing  said  hold-  55 
ing  means,  and  pivoted  means  for  moving 
said  automatic  means  into  operative  relation 

to  said  holding  means,  substantially  as  de- 
scribed. 

13.  In  a  device  of  the  class  described,  the  60 
combination  with  a  driving  member,  a 
driven  member,  and  means  adapted  to  op- 
eratively connect  said  members,  of  auto- 
matic means  comprising  a  spring  pressed 
lever  for  operating  said  connecting  means,  65 
a  latch  for  holding  said  automatic  means  in- 
operative, and  means  for  shifting  said  lever 

to  move  said  automatic  means  into  opera- 
tive relation  to  said  holding  means,  sub- 
stantially as  described.  70 

14.  In  a  device  of  the  class  described,  the 
combination  of  a  rotatable  support,  driving 
means,  power  transmitting  means  compris- 
ing a  plurality  of  yieldably  connected  mem- 
bers, one  of  which  is  connected  with  said  75 
driving  means,  means  for  operatively  con- 
necting the  other  of  said  yieldably  connect- 
ed members  to  or  for  disconnecting  the  same 
from  said  support,  and  driving  means  con- 
nected for  synchronous  rotation  with  said  80 
last  named  member,  substantially  as  de- 
scribed. 

This  specification  signed  and  witnessed 
this  15th  day  of  May  1912. 

DANIEL  HIGHAM. 
Witnesses : 

Fkederick  Bachmann, 
Anna  E.  Klehm. 
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To  all  wliom  it  miay  concern : 

Be  it  knoAvn  that  I,  Wallace  Lucius 
LiGHTFOOT,  a  citizen  of  the  United  States, 
and  a  resident  of  tlie  city  of  New  York, 
6  borough  of  Brooklj'^n,  in  the  county  of  Kings 
and  State  of  New  York,  have  invented  a 
new  and  Improved  Repeater  for  Talking- 
Machines,  of  wliich  the  following  is  a  full, 
clear,  and  exact  description. 

10  My  invention  relates  to  means  for  auto- 
matically repeating  a  sound  record  on  a  talk- 
ing machine.  An  object  of  the  invention  is 
to  provide  a  simple,  inexpensive,  and  effi- 
cient contrivance  which  can  be  attached  to 

15  a  Victor  talking  machine  without  any 
change  or  displacement  of  any  part  of  the 
machine.  A  further  object  of  the  inven- 
tion is  to  provide  a  device  of  the  class  de- 
scribed  which   can   be  easily   and   quickly 

20  put  into  operative  or  into  inoperative  iDosi- 
tion,  and  which,  Avhen  secured  to  the  talk- 
ing machine,  in  no  way  interferes  Avith  the 
ordinarj'^  playing  of  records. 

With  the  above  and  other  objects  in  view, 

25  the  nature  of  which  Avill  more  fully  appear 
as  the  description  proceeds,  the  invention 
consists  in  the  novel  construction,  combina- 
tion and  arrangement  of  parts  as  herein 
fully    described,    illustrated    and    claimed. 

30  In  the  accompanying  drawings,  forming 
part  of  the  application,  similar  characters 
of  reference  indicate  corresponding  parts 
in  both  views. 

Figure  1  is  a  plan  view  of  a  talking  ma- 

36  chine  provided  with  an  embodiment  of  my 
invention; 

Fig.  2  is  an  elevation  of  my  repeating 
mechanism  showing  the  same  in  operative 
position  at  the  moment  when  the  sound  box 

40  is  shifted  from  the  central  part  of  the  rec- 
ord to  the  margin  thereof  to  repeat  the  rec- 
ord; and 

Fig.  3  is  a  diagram  showing  the  reaction 
of  force  of  gravity  acting  on  the  recorder 

45  with  the  goose  neck,  which  causes  the  sound 
arm  to  swing  across  the  record. 

Referring  to  the  drawings,  3  is  a  bracket 
secured  to  the  top  4  of  a  talking  machine, 
preferably  by  the  same  screw  which  securer 

50  the  top.  The  bracket  has  a  lateral  extension 
6  disposed  loarallel  with  the  top.  An  arm 
6  is  pivoted  at  one  end  thereof  to  said  exten- 
sion 5  to  swing  in  a  plane  parallel  to  tho 
top.    To  the  other  end  of  the  arm  6  is  hinged 

55  an  arm  extension  7  free  to  swing  to  and  from 
a  record  10,  the  swinging  toward  the  record 


being  limited  by  the  lips  8  provided  at  the 
hinge  of  the  arm  6,  whereby  the  downwardly 
extending  portion  9  of  the  arm  extension  7 
is  maintained  clear  of  the  record  10  which  ia  60 
to  be  repeated. 

The  downward  extension  9  has  an  end 
groove  11  which  is  to  engage  a  cam  12 
mounted  on  the  record  and  secured  to  the 
driving  shaft  13  of  the  machine  by  any  65 
suitable  means.  The  lower  edge  of  the  cant 
may  have  a  felt  base  to  obtain  better  fric- 
tion between  the  record  and  the  cam,  where- 
by the  rotation  of  the  cam  with  the  record 
is  insured.  As  the  reproducer  16  approaches  70 
the  center,  the  sound  arm  15  engages  the 
rising  portion  14  and  swings  the  articulated 
arm  in  a  plane  parallel  to  the  record  until 
the  groove  11  of  the  downward  extension  or 
rider  9  is  in  the  path  of  the  cam  12,  as  75 
shown  in  dotted  lines  in  Fig.  1.  The  cam 
engaging  the  groove  causes  the  arm  exten- 
sion 7  of  the  articulated  arm  to  move  on  its 
hinge  and  rise,  causing  the  goose  neck  17 
to  turn  in  the  union  18.  80 

The  edge  of  the  arm  extension  7  between 
the  rider  9  and  the  rising  portion  14  is  very 
narrow  and  highly  polished,  so  as  to  oiter 
little  resistance.  Due  to  the  inclination  of 
said  edge,  when  the  articulated  arm  en-  85 
gages  the  cam  it  forms  an  inclined  plane 
for  the  goose  neck  and  causes  the  arm  15 
to  swing  on  its  pivot  toward  the  margin 
of  the  record.  The  movement  of  the  arm 
is  limited  by  a  buffer  19  which  is  adapted  to  90 
come  in  contact  Avith  the  union  18  of  the 
sound  arm.  The  buffer  19  consists  of  a 
yielding  plunger  carried  by  an  arm  20  se- 
cured to  the  bracket  3,  preferably  so  that  the 
same  may  be  swung  into  operative  or  into  95 
inoperative  position. 

When  the  rider  9  leaves  the  cam  12  the 
sound  box  16  is  restored  to  its  normal  ]oosi- 
tion ;  and  to  bring  the  articulated  arm  to 
its  normal  i^osition,  a  resilient  member  21   100 
is  provided,  one  end  of  which  is  secured  to 
the  arm  6  and  the  other  to  the  bracket  3.    - 
The  displacement  of  the  arm  6  under  the 
action  of  the  spring  21  is  limited  by  a  stop 
22  provided  on  the  bracket  3.     The  length  105 
of  the  cam  12  is  such  that  the  rising  and 
shifting  of  the  needle  on  the  reproducer 
takes  i^lace  within   one-third  of  a   revolu- 
tion of  the  record.     It  will  be  noted  that 
when  the  rider  9  leaves  the  cam  there  is  110 
little  weight  upon  the  arm  extension  7,  and, 
consequently,  there  is  no  undue  strain  on 
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any  part  of  the  mechanism.  In  Fig.  2  the 
dotted  lines  show  the  movement  of  the  goose 
neck  after  it  has  been  raised  to  the  starting 
point. 
5  The  raising  of  the  gravitationally  oper- 
able recorder  16  by  the  arm  extension  7  de- 
composes the  force  of  gravity  W  into  two 
components, — Q  acting  at  right  angles  to 
the  inclined  plane  formed  by  the  arm  ex- 

1^0  tension  7,  and  P  acting  parallel  to  the  plane. 
The  component  P  is  the  force  which  acts 
on  the  sound  arm  15  and  causes  the  same 
to  swing  across  the  record,  bringing  the 
goose  neck  close  to  the  arm  6;  but  the  re- 

■^5  corcler  is  still  maintained  above  the  record 
until  the  rider  of  the  arm  extension  leaves 
the  cam,  when  the  recorder  is  allowed  to 
engage  the  disk. 

If  the  repeating  mechanism  is  not  to  be 

20  nsed,  the  cam  12  is  removed  from  the  shaft 
13  and  the  arm  extension  7  is  folded  over 
the  arm  6.  The  buffer  can  also  be  shifted 
to  the  inoperative  position. 

While  I  have  described  the  principle  of 

25  operation,  together  with  the  device  which 
I  now  consider  to  be  the  best  embodiment 
thereof,  I  desire  to  have  it  understood  that 
the  device  shown  is  merely  illustrative  and 
that  such  changes  may  be  made  as  are  with- 

30  in  the  scope  of  the  appended  claims. 
I  claim: 

1.  The  combination  with  a  talking  ma- 
chine having  a  revoluble  record,  a  swinging 
sound  arm  movable  in  a  plane  parallel  with 

35  the  record,  a  goose  neck  swinging  ir  the  arm 
to  and  from  the  record,  a  reproducer  car- 
ried by  the  goose  neck  to  engage  the  rec- 
ord,— of  a  repeating  device  comprising  an 
arm  mounted  to  swing  in  a  plane  parallel 

40  to  the  record,  an  arm  extension  adapted  to 
be  disposed  below  the  goose  neck  and  hinged 
to  the  arm  to  swing  to  and  from  the  record, 
a  rider  carried  by  the  arm,  a  cam  near  the 
central  part  of  the  record  mounted  to  ro- 

45  tate  with  the  record  and  adapted  to  engage 
the  rider,  said  arm  extension  and  arm  hav- 
ing means  limiting  the  swinging  movement 
of  the  arm  extension  toward  the  record,  an 
upward  extension  from  said  arm  extension 

50  adapted  to  be  engaged  by  the  sound  arm 
when  the  sound  arm  moves  toward  the  cen- 
ter of  the  record,  whereby  the  lider  is 
brought  into  the  path  of  the  cam,  the  en- 
gagement of  the  cam  with  the  rider  raising 

55  the  arm  extension  on  its  hinge  from  the 
record,  whereby  the  goose  neck  is  swung 
from  the  record,  the  inclination  of  said  arm 
extension  causing  the  sound  arm  to  swing 
toward  the  margin  of  t^he  record,  whereby 

60  the  goose  neck  is  allowed  to  swing  toward 
the  record,  bringing  the  reproducer  into  en- 
gagement therewith  at  the  margin,  means 
for  stopping  the  sound  arm  at  the  margin, 
and  means  for  restoring  the  arm  of  the  re- 

65  peating  device  to  its  normal  position. 


2.  The  combination  with  a  talking  ma- 
chine having  a  revoluble  record,  a  sound 
arm  mounted  to  swing  in  a  plane  parallel 
with  the  record,  a  gravitationally  operable 
goose  neck  associated  with  the  sound  arm,  yg 
a  reproducer  carried  by  the  goose  neck  to 
engage  the  record, — of  a  repeater  mecha- 
nism comprising  a  bracket,  an  arm  pivot- 
ally  mounted  on  said  braclfet  to  swing  in 

a  plane  parallel  with  the  record,  a  gravita-  75 
tionally-operable  arm  extension  carried  by 
said  arm  and  adapted  to  be  disposed  below 
the  goose  neck,  a  rider  extending  from  said 
arm  extension,  a  cam  mounted  to  partici- 
pate in  the  movement  of  the  record  and  §,3 
adapted  to  engage  the  rider,  said  arm  ex- 
tension having  means  adapted  to  be  en- 
gaged by  the  sound  arm  when  said  sound 
arm  is  moved  toward  the  center  of  the  rec- 
ord, whereby  the  rider  is  brought  into  the  g.5 
path  of  the  cam,  the  engagement  of  the  cam 
with  the  rider  inclining  the  arm  extension 
toward  the  margin  of  the  record,  whereby 
the  goose  neck  is  caused  to  swing  from  the 
record  thereby  disengaging  the  reproducer  90 
from  the  record,  the  inclination  of  the  arm 
extension  causing  the  sound  arm  to  swing 
to  the  margin,  a  buffer  for  engaging  the 
arm  at  the  margin,  whereby  said  arm  is 
stopped  at  a  predetermined  position  to  95 
bring  the  record  carried  by  the  goose  neck 
into  engagement  with  the  record  at  a  pre- 
determined place,  and  resilient  means  for 
restoring  the  arm  of  the  repeating  device 
to  its  normal  position.  jqq 

3.  In  combination  with  a  talking  ma- 
chine having  a  revoluble  disk  record,  a 
sound  arm  movable  across  the  record,  and 
a  gravitationally-operable  reproducer  car- 
ried by  the  sound  arm, — a  cam  detachably  105 
associated  with  the  record  and  adapted  to 
participate  in  the  rotary  movement  of  the 
record,  an  articulated  arm  mounted  to  swing 
across  the  record  and  having  the  articulated 
portion  disposed  under  the  reproducer,  no 
means  on  said  arm  lying  in  the  path  of 
travel  of  the  sound  arm  whereby  said  artic- 
ulated arm  is  moved  into  the  path  of  the 
cam,  said  cam  adapted  to  raise  the  articu- 
lated portion  of  the  arm  whereby  the  repro-  115 
ducer  is  raised  from  the  disk,  the  raised  ar- 
ticulated portion  of  the  arm  being  adapted 

to  present  an  inclined  plane  which  causes 
the  force  of  gravity  acting  upon  the  re- 
producer to  swing  the  sound  arm  to  the  120 
margin  of  the  disk,  and  a  buffer  for  stop- 
ping the  sound  arm  at  a  predetermined  po- 
sition. 

4.  An  attachment  for  talking  machines 
comprising  a  cam,  including  means  for  de-  125 
tachably  securing  it  to  a  record  to  partici- 
pate in  the  movement  thereof,  an  arm,  in- 
cluding means  whereby  the  same  may  be 
mounted  to  swing  across  the  sound  record, 

a   gravitationally-operable   arm   extension  13a 
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hinged  to  tKe  arm,  means  associated  with 
the  extension  adapted  to  lie  in  the  path  of 
travel  of  the  sound  arm  of  the  machine 
whereby  the  arm  is  moved  from  its  normal 
5  position  across  the  record  to  bring  the  arm 
extension  in  the  path  of  the  cam,  the  en- 
gagement of  the  cam  with  the  arm  exten- 
sion raising  the  extension  to  form  an  in- 
cline toward  the  arm,  resilient  means  for 
10  restoring  said  arm  to  its  normal  position, 
and  a  buffer  for  engaging  the  sound  arm 
at  the  starting  point  of  the  record. 

5.  In  combination  with  a  talking  machine 
having   a   revoluble   record,    a   sound   arm 

15  movable  across  the  record,  and  a  gravita- 
tionally-operable  reprodiicer  carried  by  the 
sound  arm, — a  cam  operable  by  the  record, 
an  arm  mounted  to  swing  in  a  plane  paral- 
lel to  the  record  and  articulate  in  a  plane 

20  at  right  angles  thereto,  said  arm  having 
means  lying  in  the  path  of  travel  of  the 
sound  arm  for  bringing  said  articulated 
arm  into  the  path  of  the  cam,  whereby  said 
arm  is  articulated  to  engage  the  reproducer 

25  to  raise  the  same  from  the  record  and  cause 
said  sound  arm  to  move  toward  the  margin 
of  the  record. 

6.  In  combination  with  a  talking  machine 
having   a   revoluble   record,    a    sound    arm 

30  movable  across  the  record  and  a  gravita- 
tionarily-operable  reproducer  carried  by  the 
sound  arm, — means  adapted  to  move  across 
the  record  disposed  below  the  sound  arm, 
means  operable  by  the  record,  said  means 

St  movable  across  the  record  adapted  to  lie  in 
the  path  of  the  sound  arm  whereby  said  ^ 


means  movable  across  the  record  are 
brought  into  the  path  of  the  means  oper- 
able by  the  record,  the  engagement  between 
said  means  bringing  said  means  movable  40 
across  the  record  into  engagement  with  the 
reproducer  for  raising  the  same  from  the 
record  and  decomposing  the  force  of  grav- 
ity acting  upon  the  reproducer  so  that  a 
component  force  thereof  acts  upon  the  46 
sound  arm  to  move  the  same  to  the  starting 
point  of  the  record. 

7.  In  combination  with  a  talking  machine 
having  a  revoluble  record,  a  sound  arm 
movable  across  the  record  and  a  gravita-  50 
tionally-operable  reproducer  carried  by  the 
sound  arm, — ^means  movable  with  the  rec- 
ord, and  means  movable  across  the  record 
and  spaced  from  the  sound  arm  adapted 
to  be  brought  by  the  sound  arm  into  the  65 
path  of  travel  of  said  means  movable  with 
the  record,  said  means  movable  across  the 
record  having  an  articulated  portion  adapt- 
ed to  be  raised  by  said  means  moving  with 
the  record  to  raise  the  reproducer  from  the  60 
record  and  decompose  the  force  of  gravity 
acting  on  the  reproducer  to  create  a  com- 
ponent force  acting  upon  the  sound  arm  to 
move  the  same  to  the  starting  point  of  the 
record.  65 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

WALLACE  LUCIUS  LIGHTPOOT, 

"Witnesses : 

Donald  L.  L.  Pratt, 
Walter  F.  Farmer. 
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Specification  of  Letters  Patent.  Patented  May  33,  1917. 

Application  filed  November  14, 1910.     Serial  No.  592,179. 


To  all  whom  it  may  concern: 

3e  ftt  known  that  I,  Geokge  H.  Under- 
iiiLL,  a  citizen  of  the  United  States,  and  a 
resident  of  Boston,  county  of  Snffollc,  State 
5  of  Massacliusetts,  (wliose  post-office  address 
is  86  Gainsboro  street,  Boston,  Massachu- 
setts,) have  invented  an  Improvement  in 
Phonographs,  of  which  the  following  de- 
scription, in  connection  with  the  accompany- 
10  ing  drawings,  is  a  specification,  like  letters 
on  the  drawings  representing  like  parts. 

This  invention  relates  to  phonographs  and 
more  particularly  though  not  exclusively  to 
multiple  record  phonographs  or  those  em- 
15  ployed  for  playing  a  plurality  of  records. 

The  invention  will  be  best  understood  by 
reference  to  the  following  description  when 
taken  in  connection  with  the  accompanying 
illustration  of  one  specific  embodiment  there- 
20  of,  while  its  scope  will  be  more  particularly 
pointed  out  in  the  appended  claims. 

In  the  drawings: 

Figure  1  is  a  side  elevation  of  a  sound  re- 
producing machine  embodying  one  form  of 
25  my  invention ; 

Fig.  2  is  a  detail  of  the  clutch  connection 
between  the  upper  and  lower  parts  of  the  ro- 
tatable  record  support; 

Fig.  3  is  a  sectional  elevation  on  the  line 
30  3 — 3  in  Fig.  1  showing  the  reproducer  guid- 
ing cam; 

Fig.  4  is  a  sectional  elevation  of  the  ma- 
chine shown  in  Fig.  1   on  a  plane  taken 
through  the  rotatable  record  support ; 
S5       Fig.  5  is  a  section  in  plan  on  the  line  5 — 5 
in  Fig.  4; 

Fig.  6  is  a  section  in  plan  taken  through 
one  of  the  record  shells; 

Fig.  7  is  an  elevation  of  the  lower  end  of 
43  the  releasing  key  in  partial  section ; 

Fiff.  8  is  a  section  in  plan  on  the  line  8 — 8 
in  Fig.  7; 

Fig.  9  is  a  section  in  plan  taken  through 
the  record  driving-sleeve  and  releasing  shaft, 
45   a  record  being  shown  in  relation  thereto  in 
dotted  lines; 

Fig.  10  is  a  plan  view  of  the  machine 
shown  in  Fig.  1 ; 

Fig.  11  is  a  side  elevation  of  the  reproduc- 
50  ing  mechanism  showing  the  needle  changing 
devices : 

Fig.  12  is  a  section  through  the  reproduc- 
ing mechanism  taken  at  right  angles  to  the 
plane  of  Fig.  11;  and 
55       Fig.  13  is  a  section  through  the  needle 
hopper  taken  on  the  line  13 — 13  in  Fig-  12. 


Eeferring  to  the  drawings  and  to  the  em- 
bodiment of  the  invention  therein  specifi- 
cally disclosed,  I  have  there  shown  a  multi- 
ple record  phonograph  adapted  to  reproduce  60 
in  succession  a  plurality  of  records.  While 
the  record  herein  disclosed  possesses  certain 
advantages  over  records  of  the  disk  or  cylin- 
der type,  the  invention  as  to  many  of  its 
novel  features  is  applicable  to  disk  or  cylin-  65 
der  records  or  both,  and  the  term  phono- 
graph is  employed  in  its  generic  sense  to  ap- 
ply to  all  forms  of  sound  reproducing  or 
soimd  recording  machines. 

Referring  to  the  drawings,  there  is  shown  70 
niounted  upon  a  base  1  a  driving  motor  2, 
which  may  be  of  any  suitable  form  or  con- 
struction, but  herein  is  an  electric  motor  con- 
nected through  the  supply  circuit  3  (see  the 
diagram  in  Fig.  1)  to  a  suitable  source  of  75 
electro-motive  force  4  and  controlled  by  the 
starting  switch  5. 

The  motor  shaft  6  carries  near  its  upper 
end  (Figs.  1  and  10)  a  grooved  pulley  7  con- 
nected through  the  belt  8  with  a  second  80 
grooved  pulley  9,  the  latter  keyed  (Fig.  4) 
to  the  upper  section  10  of  the  record  driving 
sleeve  to  be  more  fully  referred  to. 

At  the  side  of  the  m.otor  on  the  base  1 
there  is  also  provided  the  upright  support-  85 
ing  rod  11  to  which  is  attached  the  bracket 
12  carrying  the  sound  reproducing  devices 
and  near  its  upper  end  also  the  bracket  13 
which  overhangs  the  record  support  and  car- 
ries ball  bearings  14  for  the  upper  end  of  the  90 
record  driving  sleeve  10.  The  bracket  13 
also  sustains  devices  to  be  hereinafter  de- 
scribed, which  are  provided  for  controlling 
the  successive  presentation  of  the  records  to 
the  sound  reproducing  mechanism.  95 

Eeferring  now  more  particularly  to  the 
records  and  the  record  support,  the  former 
consist  each  of  a  shell  having  tapered  sides 
15  and  provided  with  a  perforated  head  16 
at  the  lower  or  smaller  end,  so  that  the  rec-  100 
ord  has  the  shape  of  a  truncated  cone  with  a 
sound  groove  surface  lying  oblique  to  the 
axis  of  the  record.  This  form  of  record 
is  of  great  advantage  in  a  multiple  record 
phonograph  since  it  permits  the  records  to  105 
be  stacked  one  above  the  other  in  nested  re-, 
lation  so  that  they  can  be  stored  compactly 
into  a  very  small  compass  while  each  indi- 
vidual record  presents  a  sound  recording 
surface  of  unsually  large  effective  area.  no 

The  nested  records,  as  shown  in  Fig.  4, 
are  c?irried  upon  the  lower  record  driving 


a 


1,227,023 


sleeve  section  17,  the  latter  having  a  fixed 
threaded  attachment  to  the  upper  sleeve  sec- 
tion 10  and  being  provided  (see  Figs.  5  and 
9  and  dotted  lines  Fig.  4)  with  a  spline  or 
5  key  18  which  fits  one  of  two  diametrically 
opposite  notches  19  formed  in  the  perforated 
plate  20  with  which  each  record  head  16  is 
provided.  When  the  records  are  in  the  po- 
sition shown  in  Fig.  4,  the  grooves  19  regis- 

10  ter  with  and  receive  the  spline  18  so  that 
they  are  kept  in  alinement  and  all  turned 
as  a  unit  with  the  driving  sleeve. 

The  lowermost  record  rests  against  a  pair 
of  diametrically  opposite  retaining  fingers 

15  or  lugs  21  carried  by  the  lower  end  of  the 
releasing  shaft  22  Avhich  passes  coaxially 
through  the  driving  sleeve  17,  the  said  lugs 
being  normally  disposed  at  right  angles  to 
the  series  of  notches  19  in  the  records.    The 

20  ui^permost  record  is  engaged  and  constantly 
pressed  down  by  means  of  the  follower  22-', 
the  latter  comprising  a  conical  shell  adapted 
to  fit  within  a  record  and  secured  to  the  slid- 
ing collar  23  on  the  sleeve  17.    The  follower 

25  is  constantly  pressed  doAvnwarcl  by  means 
of  the  coiled  spring  24,  the  upper  end  of 
which  abuts  against  the  plate  25  carried  by 
the  driving  sleeve  10. 

After    the    reproducing    mechanism    has 

30  been  traversed  across  the  face  of  the  lower 
or  exposed  record,  the  reproducer  arm  is 
swung  to  one  side  and  the  lowermost  record 
shifted,  this  being  accomplished  herein  by 
dropping  the  same  to  the  dotted  line  posi- 

35  tion  shown  in  Fig.  4  to  present  the  next 
successive  record  to  the  reproducing  devices. 
The  lowermost  record  is  released  by  causing 
the  retaining  lugs  21  to  make  a  quarter  turn 
relatively  to  the  record  so  as  to  bring  them 

40  into  registration  with  the  grooves  19,  where- 
upon the  record  is  free  to  pass  over  the  lugs 
and  is  caused  to  drop  by  gravity  into  the 
dotted  line  position  shown. 

To  impart  a  releasing  movement  to  the 

45  lugs,  the  releasing  shaft  22  has  secured  to 
its  upper  end  a  brake  wheel  26  adapted  to  be 
momentarily  engaged  by  the  brake  shoe  27, 
which  latter  is  carried  by  the  pivoted  arm 
28.     The  shoe  is  normally  prevented  from 

50  contacting  with  the  brake  wheel  by  means  of 
the  spring  29  (Fig.  10)  interposed  between 
the  lever  28  and  fixed  abutment  30,  biit  may 
be  drawn  thereagainst,  temporarily  to  retard 
the  movement  of  the  releasing  shaft  22,  b}'^ 

55  means  of  the  electro-magnet  31  operatively 
disposed  with  reference  to  the  lever  28. 

To  cause  the  releasing  key  normally  to 
turn  with  the  record  driving  sleeve  and  in 
fixed  relation  thereto,  there  is  employed  a 

60  coiled  spring  32  located  within  the  sleeve  17, 
one  end  of  which  spring  is  fastened  to  a 
collar  33  secured  to  such  sleeve  and  the  op- 
posite end  to  the  collar  34  fixed  to  the  releas- 
ing shaft  22.    This  spring  tends  constantly 

65  to  turn  the  releasing  shaft  and  releasing  key 


relatively  to  the  sleeve  17  so  that  one  end  of 
a  slot  35  formed  in  the  collar  34  (see  Fig. 
5)  is  drawn  against  an  upright  pin  36,  the 
latter  fixed  on  a  part  rotating  with  the 
sleeve  17  and  serving  as  a  stop  normally  to  7q 
position  the  lugs  21  at  right  angles  to  the 
spline  18. 

If,  however,  the  magnet  31  is  energized 
the  brake  shoe  is  applied  to  the  brake  wheel 
26  and  rotation  of  the  releasing  key  momen-  7  5 
tarily  checked.     The  rotation  of  thS  sleeve 
continuing,  this  causes  the  spring  to  yield 
and  the  pin  36  to  abut  against  the  opposite 
end  of  the  slot  35,  bringing  the  lugs  21  in 
line  with  the  spline  18  and  the  notches  19  33 
and  releasing  the  lowermost  record  which 
immediately  drops.     The  brake  shoe  is  ap- 
plied for  an  instant  only,  so  that  as  soon  as 
the  record  slips  over  the  lugs  the  latter  are 
immediately  thrown  back  to  their  initial  po-  si 
sition  at  right  angles  to  the  spline  where 
they  serve  to  catch  and  sustain  the  next  suc- 
ceeding record  until  that  in  turn  has  been 
played,  the  remaining  records  of  tlie  series 
moving  up  thereagainst  imder  the  action  of  93 
the  spring-pressed  follower. 

In  order  to  hold  back  the  second  record  of 
the  series  while  releasing  the  first,  a  pair 
of  catches  37  are  provided  which  are  carried 
by  spring  arms  38.     The  latter  are  given  95 
such  resiliency  as  tends  to  press  them  ra-  ■ 
dialh'  outward,  but  they  are  normally  drawn 
inward  as  shown  in  Fig.  4  by  engagement 
between  the  lower  ends  of  the  catches  and 
the  raised  portions  of  the  cam  meniber  39  100 
carried  by  the  releasing  shaft  which  bears 
the  releasing  fingers  21.     Tlie  spring  arms 
38  are  secured  to  a  collar  40  which  turns 
Avith  the  record  rotating  sleeve  17.     When 
the    moA'ement    of    the    releasing    shaft    is  105 
checked  as  described,  the.  cam  shaped  mem- 
ber 39,  in  turning  Avith  the  releasing  shaft 
to  release  the  loAvermost  record,  releases  the 
catches    37    which    then    move    outwardly 
through  perforations  41   in  the  sleeA^e  17,  no 
under  the  second  record  of  the  series  and 
prevent  the  latter  from  moA^ng  doAvn  against 
the  fingers  21.     When  the  brake  27  is  Avith- 
draAvn  from  the  brake  Avheel  26,  hoAvever, 
the  spring  32  throAvs  the  fingers  21  back  a  115 
(|uarter  of  a  turn  and  the  cam  member  39 
in  tui^ning  Avith  the  fingers  draAvs  thecatche.3 
37  into  the  perforations  41  of  the  sleeve. 

The  records  Avhcn  dropped  are  caused  to 
2:)ass  over  spring  fingers  42  or  other  means  120 
serving  to  cushion  their  descent,  being  s\\\)- 
])orted,  Avhen  they  hiive  descended  into  the 
loAvermost  position,  on  the  plate  43  carried 
by    the    upright    supporting    member    44. 
While  the  latter,  if  desired,  may  be  fixed  195 
and  non-rotatable,  herein  it  forms  a  part  of 
the  same  rotary  record  support  with  the  rec 
ord    rotating    sleeve    17    so    that    the    rec- 
ords Avhich  have  been  reproduced,  as  Avell 
as  those  which  haA'e  not  been  reproduced,  130 
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are  all  rotated  together.  This  maintains  the 
mass  of  the  rotating  parts  at  all  times  sub- 
stantially constant  irrespective  of  the  pro, 
gressive  presentation  of  successive  records  t<; 
5  the  reproducing  mechanism,  and,  therefore, 
keeps  a  substantially  constant  load  upon  the 
motor. 

In  order  that  the  entire  lot  of  records  when 
deposited  in  their  ineffective  position  may 

IQ  be  withdrawn  for  the  purpose  of  substitu- 
tion or  for  other  reasons,  the  supporting 
member  44  is  mounted  upon  the  sliding 
plate  45  Avhich  can  be  slid  into  or  out  of  po- 
sition upon  the  base  1,  being  guided  accu- 

l^  rately  into  its  required  position  by  means  of 
tlie  guiding  members  4().     A  sj^ring-pressed 
pin  47  carried  in  the  lower  end  of  the  sup 
port  44  positions  the  slide  in  the  required 
location  upon  the  base,  but  yields  to  permit 

20  the  withdrawal  of  the  slide  when  removal  of 
the  latter  is  desired.  The  upper  end  of  the 
support  is  provided  with  a  similar  pin  48 
Avhich  engages  with  a  depression  in  the  slip 
joint  connection  49,   (Figs.  2  and  4)  which 

25  latter  is  secured  to  the  lower  end  of  the 
releasing  shaft  22  and  serves  to  turn  the 
support  44  with  the  releasing  shaft,  but  per- 
mits the  ready  separation  of  the  two  when 
the  slide  45  is  withdrawn. 

3Q       In  order  that  the  motor  may  be  rendered 

-  inoi^erative  when  the  holder  slide  45  is  out 

of   position,   a   cut-out  switch   is   employed 

comprising  a  movable  contact  50  carried  by 

the  slide  45  which  contact,  Avhen  the  slide  is 

35  in  position,  completes  the  motor  circuit  3 
by  liridging  a  pair  of  contacts  51  carried  by 
the  lug  52  on  the  base  1.  "When  the  slide  is 
withdrawn,  howcA'er,  the  circuit  is  inter- 
rupted at  the  contacts  51. 

40  In  order  manually  to  separate  and  shift 
the  records  from  the  playing  position  to  the 
ineffective  position,  or  vice  versa,  when  the 
machine  is  not  running,  I  have  provided 
means  for  holding  the  record  releasing  shaft 

45  so  that  by  first  turning  the  record  sleeve 
10 — 17  backM'ard  anel  forward  the  records 
may  be  dropped  one  by  one  from  the  playing 
position  to  the  removable  support. 

On  the  other  hanel  by  turning  the  sleeve 

50  10 — 17  through  ninety  elegrees  the  entire  lot 
of  records  carried  by  the  lower  removable 
support  may  be  lifted  and  slipped  over  the 
releasing  fingers  and  on  the  sleeve  the  re- 
silient catches  38  snapping  back  to  permit 

55  each  record  to  pass  over. 

For  the  purpose  of  holding  the  releasing 
shaft,  I  em.ploy  the  cam  member  53  pivoted 
upon  the  arm  13  and  adapted  to  be  turned 
so  as  to  bear  forcibly  against  the  side  of  the 

60  brake  wheel  26  anel  hold  the  same  against 

turning.     Normally  the  cam  is  turned  bade 

against  the  stop  pin  54  in  which  position  it 

leaves  the  brake  wheel  free  for  turning. 

It  is  obvious  that  the  number  of  x'ecords 

§5  employed  and  the  particular  shape  of  the 


records  utilized  may  be  varied  within  wide- 
limits,  the  machine,  in  fact,  without  sub- 
stantial alteration  as  to  the  feeding  and  pre- 
senting devices,  being  applicable  to  record; 
of  disk  form.  70 

Eeferring  now  to  the  sound  reproducing 
devices,  the  sounel  box  55  is  carried  at  the 
end  of  a  hollow  reproducer  arm  56,  being 
provideel  with  the  eliaphragm  57  which  has 
suitable  connection  58  to  the  stylus  carrying  75 
sleeve  59  in  which  is  maintained  the  stylus 
needle  60. 

The  stylus  carrying  sleeve  is  pivoted  be- 
tween lugs  110  anel  abuts  against  a  spring 
111  which  serves  to  maintain  a  given  ten-  80 
sion  u})on  the  stylus  and  the  diaphragm. 
An  aeljnsting  screw  112  is  preferably  pro- 
vided which  permits  this  tension  to  be  ael- 
j  listed  at  will. 

The  reproeliicer  arm  66  has  a  ball  and  85 
socket  connection  with  the  lower  end  of  the 
sounel  tube  61,  being  pivoteel  at  62  on  saiel 
sounel  tube  so  as  to  be  capable  of  a  vertical 
movement  thereon.    The  sound  tube  in  turn 
is  ])i voted  at  63  upon  the  bracket  12  so  as  90 
to  turn  about  a  vertical  axis,  this  permitting 
the  requireel  movement  of  the  reproducing 
elevice  towarel   and   from   the   face   of  the 
recorels.    The  sound  tube  in  turn  may  be  em- 
ployeel  in  connection  with  a  usual  horn  of  95 
any  suitable  construction. 

The  sound  tube  and  reproducer  arm  are 
normally  swung  inwardly  about  the  pivot 
63  so  as  to  cause  the  stylus  to  engage  with 
the  record  groove  by  means  of  the  tension  100 
spring  64,  one  end  of  Avhich  is  secured  to 
the  adjusting  screw  65  fastened  to  the 
bracket  12,  the  opposite  end  to  a  lug  66 
secureel  to  the  sounel  tube.  The  reproducer 
arm  has  secured  thereto  the  rearward  ex-  105 
tension  67  which  serves  as  a  support  for 
tiie  sliding  counterweight  68,  the  latter 
being  drawn  into  either  one  of  two  posi- 
tions by  the  respective  electromagnets  69 
and  70.  no 

When  the  sounel  box  is  at  its  lowermost 
position  the  magnet  70  is  causeel  to  be  ener- 
gized by  means  of  a  bridging  contact  71 
which  completes  an  energizing  circuit  72  for 
the  magnet,  this  resulting  in  attracting  the  115 
counterweight  68  and  causing  it  to  move 
over  against  the  magnet  70  where  it  is  re- 
tained by  the  spring-holding  clip  73.  In 
this  position  of  the  counterweight  the  weight 
of  the  reproducer  arm  and  sound  box  is  120 
slightly  overbalanced  so  that  the  stylus  is 
then  free  to  travel  up  along  the  face  of  thb 
recorel  as  it  is  permitted  by  the  rotation  of 


the  recorel  and  its  tracking  in  the  record 


125 


The  machine,  as  so  far  elescvibeel,  may  be 
employeel  to  play  a  series  of  like  recorels  in 
succession,  wherein  the  sound  groove  com- 
mences near  the  bottom  of  each  record  ane^ 
terminates  near  the  top  thereof,  or  it  may  130 
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be  einploj^ed  to  pla.y  a  series  of  records 
wherein  successive  records  alternate,  the  one 
having  its  sound  groove  commencing  near 
the  bottom  and  terminating  near  the  top 
5  and  the  next  successive  record  liaving  its 
groove  commencing  near  tlie  top  and  ter- 
minating near  the  bottom.  Tlie  Latter  form 
of  record  is  particuhirly  advantageous  where 
it  is  desired  to  phiy  continuous  music  or 

10  where  continuity  of  reproduction  for  other- 
reasons  should  not  be  internipted.  With 
the  second  form  of  record  described,  the 
stylus  can  pass  from  the  end  of  the  sound 
groove  at  the  top  of  one  record  to  the  be- 

15  ginning  of  the  sound  groove  near  the  top 
of  the  next  adjacent  record  with  no  sub- 
stantial intermission. 

For  the  purjDose  of  illustration  both  types 
of  records  are  herein  shown,  the  outer  or 

20  lowermost  record  of  the  series  shoAvn  in 
Fig.  4  being  constructed  to  be  played  ac- 
coi'ding  to  the  first  mode  of  operation  re- 
feri-ed  to,  and  the  remaining  members  of 
the   series  being  constructed   to  be  played 

25  according  to  the  second  mode  of  operation 
referred  to. 

Referring  first  to  the  playing  of  the  type 
first  referred  to,  the  mode  of  operation  is  as 
follows : 

30 '  The  upward  travel  of  the  stylus  continues 
until  the  record  has  been  completely  repro- 
duced Avhereupon  devices  are  set  into  opera- 
tion wliich  withdraw  the  stylus  from  the 
record  and  cause  the  arm  to  descend  to  its 

35  initial  position  at  the  same  time  applying 
the  brake  shoe  27  to  release  the  lowermost 
record  as  heretofore  described.  Any  suit- 
able controlling  mechanism  may  be  utilized 
for  this  purpose  but  herein  such  control  is 

40  effected  electrically  by  means  of  electrical 
contacts  in  the  surface  presented  by  the 
record  itself. 

Referring  to  Fig.  6  and  the  lowermost 
record  in  Fig.  4,  it  will  be  seen  that  the 

45  face  of  each  record  is  provided  near  its 
upper  end  with  a  contact  piece  74  which  is 
located  at  the  end  of  the  record  groove. 
Such  contact  member  is  connected  to  the 
conductor  75  with  the  plate  20  and  there- 

50  by  grounded  upon  the  frame  of  the  ma- 
chine. When  the  stylus  reaches  the  end 
of  the  record  groove  it  touches  the  contact 
74  and  a  circuit  is  thereby  completed 
through    the    frame    of    the   machine,    the 

55  stylus,  the  reproducer  arm  56,  the  battery 
76  (one  terminal  of  which  is  connected  to 
the  reproducer  arm)  (see  Fig.  1)  the  con- 
ductor 77,  the  magnet  78,  the  conductor  79, 
the  counterweight  magnet  69,  the  conduc- 

60  tor  80,  the  magnet  31,  the  conductor  81,  and 
thence  again  to  the  frame  of  the  machine. 
The  bracket  12  which  supports  the  repro- 
ducer ai-m  herein  is  insulated  from  its  sup- 
port 11    (see  Fig,  4)    and  therefore  from 

65  the  machine  frame. 


When,  therefore,  the  stylus  reaches  the 
end  of  the  record  groove,  it  touches  the 
contact  74  and  simultaneously  energizes  the 
brake  magnet  31,  the  counterweight  mag- 
net 67  and  the  magnet  78.  The  energiza-  17Q 
tion  of  the  brake  magnet  31  drops  the  lower- 
most record  as  previously  described,  while 
the  energization  of  the  counterweight  mag- 
net 69  shifts  the  counterweight  back  to  the 
position  shown  in  Fig.  1  where  it  causes  75 
the  descent  of  the  reproducer  arm  and  its 
restoration  to  its  initial  position.  The  mag- 
net 78  Avhich  is  carried  upon  the  bracket  12 
attracts  an  armature  82  (Fig,  10)  carried 
by  the  lug  66  on  the  sound  tube  and  swings  go 
the  latter  with  the  reproducer  arm  so  as  to 
withdraw  the  stylus  away  from  the  record 
and  out  of  its  path  when  the  latter  de- 
scends. The  energization  of  these  magTiets 
is  only  momentary,  but  meanwhile  a  spring-  35 
pressed  pin  83  which  is  carried  by  the  re- 
producer arm  (see  Fig.  10)  is  caused  to 
snap  laterally  past  a  depending  cam  84. 
This  pin  bearing  against  the  cam  during 
the  descent  of  the  reproducer  arm,  prevents  90 
the  latter  from  swinging  the  stylus  back 
into  contact  with  the  next  adjacent  record 
until  the  ai'm  has  fully  descended,  where- 
upon the  pin  83  drops  over  the  lower  end 
of  the  cam  and  allows  the  spring  64  to  95 
draw  the  stylus  into  contact  with  the  record 
at  the  initial  or  starting  point  of  the  sound 
groove.  When  this  point  is  reached  the 
bridging  contact  71  completes  the  energiz- 
ing circuit  72  for  the  counterweight  mag-  100 
net  70,  the  counterweight  is  shifted  and 
the  reproducing  mechanism  is  ready  to  re- 
produce the  next  record.  The  cam  84  which 
is  carried  by  the  insulated  bracket  86  is 
of  suitable  shape  to  cause  the  reproducer  105 
arm  to  execute  an  inward  movement  simul- 
taneously with  its  descent. 

Preferably  and  herein  I  have  provided 
means  whereby  simultaneously  with  the  re- 
production of  a  given  record  and  the  res-  110 
toration  of  the  reproducer  to  its  initial  po- 
sition a  fresh  stylus  or  reproducing  needle 
is  substituted  for  the  one  previously  used. 
Referring  to  Figs.  11,  12  and  13,  on  the 
sound  box  there  is  provided  a  hopper  87  115 
adapted  to  carry  a  supply  of  reproducing 
needles  60.  The  lower  end  of  the  hopper 
is  large  enough  to  permit  the  needle  to 
pass  through  the  same  into  the  semi-cylin- 
drical end  of  the  needle-receiving  sleeve  120 
59,  but  its  exit  is  normally  prevented  by 
means  of  the  pair  of  fingers  88  which  con- 
stitute a  gate.  The  fingers  88  are  connect- 
ed to  the  jjivoted  block  89,  the  latter  in 
turn  being  jointed  to  the  end  of  the  plun-  125 
ger  rod  90  of  the  solenoid  magnet  91,  the 
arrangement  being  such  that  when  the  mag- 
net is  energized  the  fingers  88  are  with- 
drawn permitting  the  lowermost  needle  to 
descend  into  the  needle  carrier  59,  the  exit  iso 
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of  the  superposed  needles  being  prevented 
by  the  simultaneous  introduction  of  other 
fingers  91"  jointed  to  the  upper  end  of  the 
block  89.  A  spring  92  secured  to  the  de- 
5  pending  lug  on  the  opposite  end  of  the 
plunger  90  maintains  the  gate  88  normally 
in  a  closed  position. 

To  expel  the  old  needle  and  introduce  the 
new,  there  is  provided  in  alinement  with 

]^Q  the  sleeve  59  a  second  sleeve  93  in  which  is 
slidably  movable  the  pin  94,  the  latter  se- 
cured to  the  lever  95  by  means  of  a  pin 
passing  through  a  slot  in  the  sleeve  93.  The 
lever  95  is  fulcrumed  at  96  upon  a  fixed  lug 

25  97,  being  normally  secured  in  the  position 
shown  in  Fig.  12  by  use  of  the  spring  98. 
It  is  also  connected,  however,  by  the  link  99 
to  the  armature  100  belonging  to  the  pair 
of  electro-magnets  101,  so  that,  when  the 

20  latter  are  energized,  the  lever  is  moved  and 
the  pin  94  thrown  forward  against  the  de- 
posited needle.  To  move  the  pin  at  the  ap- 
propriate time  so  that  the  new  needle  will 
be  forced  into  the  sleeve  59  and  drive  the 

25  old  needle  out,  the  magnets  101  are  ener- 
gized by  means  of  a  bridging  contact  102 
which  latter  is  carried  (Fig.  13)  by  the 
pivoted  block  89  so  arranged  that  when 
the  gate  88  is  opened  the  contact  102  closes 

30  the  energizing  circuit  103  for  the  electro- 
magnets 101. 

In  order  to  energize  the  needle  controlling 
magnet  91  at  the  appropriate  time,  the  latter 
has  its  terminals  connected  (see  Fig.  1),  one 

35  through  the  conductor  104  to  the  battery  76 
and  the  other  through  the  wire  105  to  a  con- 
tact 106  located  on  the  face  of  the  cam  84 
so  that  when  the  pin  83  (which  is  electrically 
connected  to   the  reproducer   arm)    passes 

40  over  the  contact,  the  energizing  circuit  is 
completed  and  a  fresh  recording  needle  auto- 
matically substituted. 

If  it  is  desired  to  play  two  successive 
records  Avithout  intermission  by  causing  the 

45  stylus  to  pass  from  the  end  of  the  sound 
groove  at  the  top  of  one  record  to  the  begin- 
ning of  the  sound  groove  at  the  top  of  the 
other  and  from  the  end  of  the  sound  groove 
near  the  bottom  of  the  latter  to  the  begin- 

50  ning  of  the  sound  groove  near  the  bottom  of 
the  next  adjacent  record,  the  following 
means  are  provided  for  this  mode  of  opera- 
tion of  the  machine: 

In  such  case  the  contact  74  is  omitted  from 

55  the  first  record  and  the  sound  groove  ex- 
tended to  the  very  uppermost  edge  of  the 
record.  When  the  stylus  reaches  the  end  of 
the  sound  groove  a  contact  is  made  so  that 
the  first  or  lowermost  record  is  dropped  and 

60  the  stylus  slipping  over  the  edge  of  the 
dropped  record*  immediately  engages  with 
the  next  record  and  enters  its  sound  groove 
near  the  initial  end  thereof,  the  playing  pro- 
ceeding without  intermission. 

65       To  complete  the  contact  the  succeeding 


record  (see  the  second  record  in  the  series 
of  Fig.  4)  is  provided  with  a  contact  115 
near  its  upper  end  and  projecting  slightly 
from  the  surface  of  the  record  so  that  it  will 
he  touched  by  a  contact  finger  116  (Fig.  12)  70 
when  the  stylus  reaches  the  end  of  the  sound 
groove  at  the  edge  of  the  preceding  record. 
This  finger  projects  from  the  sound  box 
parallel  with  and  slightly  above  the  stylus 
and  while  insulated  from  the  sound  box  is  75 
connected  to  the  conductor  117,  the  latter 
(see  Fig.  1)  passing  to  the  battery  or  other 
source  of  electromotive  force  118  and  thence 
to  that  terminal  of  the  magnet  69  to  which 
the  conductor  is  connected.  gc 

The  i-esult  is  that  when  the  stylus  reaches 
the  end  of  the  sound  groove  at  the  edge  ol' 
the  first  record,  the  contact  finger  116 
touches  the  contact  115  and  energizes  the 
counter-weight  magnet  69  and  the  brake  §5 
magnet  31,  but  not  the  arm-swinging  mag- 
net 78  nor  the  stylus-changing  magnet  91. 
The  outer  record  which  has  just  been  played 
is  then  dropped  onto  the  lower  support,  the 
stylus  passing  over  the  edge  of  that  record  90 
onto  the  face  of  the  next  adjacent  record. 
At  the  same  time  the  counter-weight  68  is 
."shifted  and  the  stylus,  commencing  its  down- 
ward travel,  engages  the  initial  end  of  the 
sound  groove  of  the  next  record  and  starts  95 
the  reproduction  of  the  latter.  The  next  or 
second  record  (see  the  second  record  of  the 
series  in  Fig.  4)  has  a  surface  contact  119 
at  the  end  of  the  sound  groove  near  the  lower 
end  of  the  record  which  contact  is  engaged  loo 
by  the  stylus  when  it  reaches  the  end  of  the 
sound  groove.  This  engagement  results  in 
the  energization,  as  previously  described,  of 
the  brake  magnet  31,  the  magnet  78,  and 
stylus  changing  magnet  91.  This  causes  the  105 
changing  of  the  stylus  and  the  dropping  of 
the  record  on  to  the  lower  support.  At  the 
same  time  the  magnet  78  swings  the  repro- 
ducer arm  and  sound  box  to  permit  the  de- 
scent of  the  record,  this  at  the  same  time  X18 
causing  the  contact  71  to  complete  the  cir- 
cuit 72  through  the  counter-weight  magnet 
70,  shifting  the  counter-weight  to  institute 
the  upward  movement  of  the  reproducer 
arm.  On  the  deenergization  of  the  magnet  115 
78  the  spring  69  immediately  draws  the  arm 
back  to  bring  the  stylus  against  the  next  suc- 
cessive record  and  this  operation  is  repeated 
until  the  machine  is  stopped  or  until  the 
records  have  all  been  played.  120 

From  the  foregoing  it  will  be  seen  that 
records  may  be  played  in  succession  without 
intermission,  making  it  possible  to  utilize 
two  or  more  records  to  reproduce  the  dif- 
ferent parts  of  the  same  long  piece  or  selec-  125 
tion,  the  reproduction  proceeding  without 
interruption  between  the  separate  records. 

In  order  to  provide  means  for  skipping  a 
record  from  time  to  time  when  desired,  a 
switch  120  is  provided  which  is  adapted  to  130 
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connect  the  circuit  121  containing  tlie  bat- 
tery 122  with  the  conductor  80  and  the  con- 
ductor 81,  thereby  energizing  the  magnet  31 
without  affecting  the  other  controlling  de- 
vices of  the  machine.  The  closure  of  the 
switch  120,  therefore,  will  cause  the  record 
to  be  dropped  to  the  lower  support  and  the 
machine  to  play  the  next  adjacent  record 
instead. 

While  I  have  herein  shown  and  described 
for  purposes  of  illustration  one  specific  form 
of  machine  and  as  applied  to  a  specific  type 
of  record,  it  is  to  be  understood  that  the  in- 
vention is  limited  neither  to  the  particular 
form  of  machine  nor  to  details  of  construc- 
tions shown,  or  to  the  specific  form  of  record 
disclosed. 

Claims : 

1.  In  a  multiple  record  phonograph  the 
combination  with  reproducing  means  of  a 

i;atataJU>iU;efiaJii.ajjaJ2S^  holding  a  plu- 
rality of  records  in  co-axial  relation,  means 
for  causing  engagement  therewith  of  the 
reproducing  means,  and  means  for  there- 
ixii^i  automatically  effecting  the  transfer  of 
said  records  each  to  another  position  on  the 
said  rotary  support.  _ 

2.  In  a  multiple  record  phonograph,  the 
combination  with  a  rotatable .record  suppQ^t 
on  which  the  record  is  moiinted^n  co-axia 
relation  thereto  while  being  played  of  means' 
for  effecting  the  shifting  of  the  record  from  . 
the   playing   position   on   said   support   to  j 
another  position  on  the  same  support.  -' 

3.  In  a  multiple,,  record  phonogTaph,  the 
combination  with  reproducing  means  of  a 
rotax^_magazine  siipport  on  which  the  rec- 
ords are'"KeT3  in  co-axial  relation  thereto, 
means  for  automatically  applying  the  re- 
producing means  to  the  records  in  succession 
and  withdrawing  the  same  after  the  record 
has  been  reproduced  and  me.ans_  f or^hif ting 
iLj:ecord  from  its  position  on  the  support 
after  it  has  been  reproduced,  the  record  re- 
maining on  the  said  support  Avhile  being  re- 
produced. 

4.  In  a  multiple  record  phonograph,  the 
combination  with  reproducing  means  of  a 
support  on  which  the  records  are  held 
stacked  one  against  another,  means  for  auto- 
matically applying  the  reproducing  means 
to  the  records  in  succession  and  for  with- 
drawing the  reproducing  means  after  the 
record  has  been  re]Droduced  and  means  for 
shifting  a  record  from  its  position  on  the 
support  after  it  has  been  reproduced,  the 
record  remaining  on  the  said  support  while 
being  reproduced. 

5.  In  a  multiple  record  phonograph,  the 
combination  with  a  rotatable  record  support 
for  holding  a  plurality  of  records  in  coaxial 
relation,  a  reproducer,  means  for  moving  the 
reproducer  initially  into  contact  with  a  rec- 
ord to  reproduce  the  same,  means  for  with- 
drawing the  reproducer  on  the  completion 
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of  its  reproduction,  and  ni£ansjta_£ffect_t]ie 

shifting-  of  iJie  record    on    ;ind   rplaiivply  tn 

tha,j>aii_^iippoi;t  to  .permit  thB-applicHtion 
ofJJie^reproducer  to  the  next  ?i(1j^r-pnf  vpnnrrl 

6.  In  a  multiple  record  phonograph  the 
combination  with  a  rotatable  record  sup- 
port for  holding  a  plurality  of  records  in 
co-axial  relation  thereto,  a  reproducer,  means 
for  automatically  moving  the  reproducer 
initiallj^  into  contact  with  a  record  on  said 
support  to  reproduce  the  same,  means  for 
automatically  withdrawing  the  reproducer 
on  the  completion  of  its  reproduction,  and 
uieansthei^after  to  ef^^ 
tlleirr-ecdrSrrta-^nefchor  positioB—Qn  the  ro- 
t  'i-f  liMe_sugpprt. 

?.  A  multiple  record  phonograph  having 
reproducing  means,  a  plurality  of  jiested  rec- 
QOla.  arranged  one  within  the  other,  and 
means  for  automatically  presenting  said  rec- 
ords to  said  reproducing  means  to  be  played. 

8.  A  multiple  record  phonograph  having 
a  record  support,  reproducing  means,  a  plu- 
rality of  records  each  consisting  of  a  hollow  gg 
truiicat.£^L,aQjiical4iQdy,held  in  nested  rela- 
tion on  said  support,  and  means  for  pre- 
senting said  reproducing  means  to  said  rec- 
ords in  succession. 

9.  A  multiple  record  phonogTaph  having  95 
a  rotarj'^  record  support,  reproducing  means, 

a  plurality  of  records  each  consisting  of  a 
^lllLl".^  ^^'^i^fflfft^l  fif?ri'''S,l.h(jfc  held  in  nested 
relation  on  said  support,  and  means  for  pre- 
senting said  reproducing  means  to  said  rec-  100 
ov^s  in  succession. 

10.  In  a  multiple  record  phonograph  the^ 
combination    with    means    for   holding    in ' 
stacked  relation  a  plurality  of  records,  of 
reproducing    means     and    elfifitromagnetic  j^qs 
means  for  controllino:  the  shift! 
ord  froiirsiri'd"st'nc1i:"ea  grduD. ' 

"  11.  A  multiple  record  phonograph  having 
reproducing  means,  a  support  for  a  plurality 
of  records  coaxially  arranged  and  record  se-  no 
lg£tirig„_j.n^_£res§ntii^^ 
through  the  records  themselves  for„pxeaeBt- 
mg^  &liccess'i"\  c  records  to  the  reproducing 
meaci".  '"""" 

12.  A  phonograph  having  a  rotary  record  115 
support,  a  traversing  reproducer,  a  repro- 
ducer arm  a  counisrj^ajglit-Pn  the  arm,  for 
controlling  tTieti-aversing  movement  of  the 
reproducer  and  means  for  automatically 
shifting  the  counter-weight  to  reverse  the  120 
movement  of  the  arm. 

13.  A  multiple  record  phonograph  having 
a  removable  record  magazine,  a  motor,  and 
means  for  renderiiigJiiie  motor  inop-erative 

oOlailrempval_o£.tliejai^^  125 

14.  A  multiple  phonograph  having  a  ro- 
tary record  support  for  holding  a  plurality 
of  records,  means  for  Tep^(;)d"^i^^g  gfiid  rec- 
ords in_anccession  nn  fiVl  nupi^tartTaliotary 
holder  for  receivino-  a  rep  reduced  ^'P^^^-d.  130 
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and  means  for  automatically  causing  the 
transfer  of  records  in  succession  after  re- 
production from  said  rotary  support  to  said 
holder. 

15.  A  multiple  record  phonograph  having 
a  rotary  record  support  for  holding  a  plu- 
rality of  records,  means  for  reproducing  said 
records  in  succession  on  said  support,  a  ro- 
tary holder  for  recei^  ing  a  reproouced  rec- 
ord, and  electro-magnetic  means  for  con- 
trolling the  transfer  of  records  in  succes- 
sion after  I'eproduction  from  said  rotary 
support  to  said  holder. 

16.  A  multiple  record  phonograph  having 
a  rotary  record  support,  a  plurality  of  rec- 
ords each  consisting  of  a  hollow  truncated 
(;:onical  body  held  in  nested  relation  upon 
safd  support  and  means  for  reproducing  said 
records  in  succession  thereon. 

17.  A  multiple  record  phonograph  having 
a  rotary  record  support  for  holding  a  plu- 
rality of  records,  means  lor  iiutomaticallv 
Tpprarlnfino-  gnid  records  in  successioii  on 


said  support,  a  rotary  holder  for  receiving 
a  reproduced  record,  and  ^gto^ma^etic 
mean^  f or  controlling  the  transfer  of  records 
m  succession  after  reproduction  from  said 
rotary  support  to  said  holder. 

18.  A  multiple  record  phonograph  having 
a  rotary  record  support  for  holding  a  plu- 
rality of  records,  means  f or^  automatically 
reproducing  said  records  in  succession  on 
saidji^PQri,  the  latter  having  also  a  rotary 
holder  for  receiving  a  reproduced  record, 
and  means  for  automatically  causing  the 
shifting  of  a  reproduced  record  from  its  po- 
sition of  reproduction  on  said  support  to  a 
position  where  it  is  received  by  said  rotary 
holder. 

In  testimony  whereof,  I  have  signed  my  40 
name  to  this  specification,  in  the  presence  of 
two  subscribing  witnesses. 

GEORGE  H.  UNDERHILL. 

Witnesses : 

Robert  H.  Kammler, 
Laurence  A.  Jannet. 
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TocM  whom  it  may  concern: 

Be  it  known  that  I,  James  Edward  Soons, 
a  subject  of  the  King  of  England,  and  a 
resident  of  the  city  of  New  York,  borough 
5  of  the  Bronx,  in  the  county  of  Bronx  and 
State  of  New  York,  have  invented  a  new 
and  Improved  Automatic  Stop  for  Phono- 
graphs, of  which  the  following  is  a  full, 
clear,  and  exact  description. 

10  This  invention  relates  to  automatic  stops 
for  sound  producing  machines,  such  as  Vic- 
trolas,  phonographs,  Symphonolas,  etc.,  but 
which  are  intended  to  be  covered  generically 
in  this  specification  by  the  term  phonograph. 

15  I  wish  it  to  be  understood  also  that  while  I 
show   and   describe   a  record   disk  having, 
spirally  arranged  record  grooves  or  lines, 
the  advantages  and  adaptations  of  the  in- 
vention are  such  that  it  may  be  applied  to 

20  records  of  other  types,  so  long  as  there  is  a 
record  line  or  groove  formed  thereon.  For 
convenience  of  description,  therefore,  I  will 
use  the  term  "disk"  as  referring  to  the  body 
on  which  the  grooves  or  lines  are  formed 

25  and  the  lines  or  the  grooved  portion  of  the 
disk  will  be  regarded  as  a  record  as  dis- 
tinguished from  the  disk  as  a  physical  body. 
I   am    aware   that   various   devices   have 
been  proposed  for  accomplishing  the  broad 

30  purpose  of  this  invention,  but  so  far  as  I 
am  aware  the  devices  now  in  use  all  depend 
upon  the  setting  of  the  devices  according 
to  the  extent  of  each  individual  record  or 
the  length  of  the  radius  therefrom  to  the 

35  center  of  the  turntable. 

Among  the  objects,  therefore,  of  this  in- 
vention is  to  provide  an  automatic  stop  for 
phonographs  which  will  be  truly  automatic 
in  its  nature,  requiring  no   adjustment  or 

40  other  attention  on  the  part  of  the  operator 
either  for  starting  or  stopping  the  opera- 
tion of  the  disk. 

Another  object  of  the  invention  is  to  pro- 
vide an  automatic  stop  that  will  be  opera- 

45  tive  to  stop  the  turntable  either  when  the 
end  of  the  record  is  reached  or  when  the 
reproducer  at  any  time  is  thrown  over  into 
its  inoperative  position  irrespective  of  the 
portion  of  the  record  that  may  have  been 

50  rendered. 

Another  object  of  the  invention  is  to  pro- 
vide devices  including  a  brush  operating 


adjacent  to  the  needle,  but  in  spaced  rela- 
tion thereto,  while  the  record  is  being 
played,  but  which,  when  the  reproducer  is  55 
turned  over  to  its  inoperative  position,  will 
drop  automatically  out  of  the  way  of  the 
needle  so  that  it  will  not  interfere  with  the 
usual  exchange  of  needles.  As  a  corollary 
to  the  object  just  stated,  I  provide  a  device  60 
including  a  brush  which,  operating  in  the 
record  groove  ahead  of  the  needle,  serves 
to  clear  the  same  from  any  dust  or  other 
extraneous  matter  which. would  tend  to  in- 
terfere with  the  proper  musical  effect.  65 

A  still  further  object  of  the  invention  is 
to  provide  an  automatic  stop  for  phono- 
graphs, in  which  there  is  employed  an  elec- 
tromagnet in  a  circuit  having  a  plurality  of 
gaps  or  openings,  at  least  one  of  which  gaps  70 
is  normally  open,  so  that  the  energy  for  the 
magnet  is  expended  only  momentarily  for 
the  purpose  of  throwing  the  brake,  the  other 
gap  being  then  automatically  opened. 

With  the  foregoing  and  other  objects  in  75 
view  the  invention  consists  in  the  arrange- 
ment and  combination  of  parts  hereinafter 
described  and  claimed,  and  while  the  in- 
vention is  not  restricted  to  the  exact  details 
of  construction  disclosed  or  suggested  here-  80 
in,  still  for  the  purpose  of  illustrating  a 
practical  embodiment   thereof  reference  is 
had    to    the    accompanying    drawings,    in 
which   like   reference   characters   designate 
the  same  parts  in  the  several  views,  and  in  85 
which — 

Figure  1  is  a  plan  view  of  a  phonograph 
equipped  with  my  improvement,  a  portion 
of   the   mechanism  being   broken   away   to 
better  indicate  the  location  of  the  brake  con-  90 
trolling  devices ; 

Fig.  2  is  a  plan  view  of  the  brake  casing 
and  parts  therein  in  released  jDosition; 

Fig.  3  is  a  view  somewhat  similar  to  Fig. 
2,  but  indicating  the  brake  in  locked  po-  95 
sition ; 

Fig.  4  is  a  vertical  transverse  section  on 
the  line  4 — 4  of  Fig.  2 ; 

Fig.  5  is  a  vertical  section  through  the 
phonograph    casing    on    the    line    5 — 5    of  100 
Fig.l; 

Fig.  6  is  a  front  elevation  of  the  repro- 
ducer and  brush  attachment  thereon  in  nor- 
mal running  position,  though  with  the  gap, 
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with  respect  to  the  radius  of  the  disk,  be- 
tween the  needle  and  the  automatic  stop 
brush  somewhat  exaggerated; 

Fig.  7  is  a  view  similar  to  Fig.  6,  but 
^  showing  the  approach  of  the  needle  to  the 
brush  at  the  end  of  the  record  for  the  pur- 
pose of  stopping; 

Fig.  8  is  a  view  of  the  reproducer  turned 
over  into   its  idle  position   and   with  the 

20  brush  dropped  by  gravity  into  that  posi- 
tion, whereby  the  brake  will  be  stopped  auto- 
matically and  the  brush  will  be  out  of  the 
way  of  the  operator's  fingers  when  manipu- 
lating the  needle ; 

j5  Fig.  9  is  a  sectional  detail  on  the  line 
9 — 9  of  Fig.  6,  indicating  the  upper  end 
of  the  brush  arm  in  plan  view  and  its  rela- 
tion to  the  hollow  post  in  which  it  is  sup- 
ported; and 

20  Fig.  10  is  a  diagram  indicating  the  elec- 
tromagnet and  the  contacts  controlling  the 
circuit  therethrough. 

Eeferring  now  more  particularly  to  the 
drawings,  I  show  at  15  a  conventional  form 

25  of  phonograph  cabinet  or  casing  having  a 
floor  16  therein,  through  which  the  shaft  17 
of  the  turntable  18  projects  in  the  usual 
manner.  This  turntable  is  shown  as  in- 
tended for  supporting  and  rotating  a  disk 

30  19,  the  record  on  which  is  indicated  at  20. 
The  tone  arm  is  indicated  at  21  and  the  re- 
producer at  22,  to  which  is  secured  a  needle 
23  of  any  suitable  character. 

The  brake  mechanism  includes   a  brake 

35  lever  24,  the  end  or  shoe  25  of  which  is 
adapted  to  bear  against  the  periphery  of 
the  turntable  18  in  the  usual  manner.  The 
lever  24  is  pivoted  at  26  within  the  brake 
casing  27  and  upon  a  cross  bar  28  secured  to 

40  or  constituting  a  part  of  a  frame  29  an- 
chored in  place  Avithin  the  casing  by  any 
suitable  means,  such  as  screAvs  30.  A  spring 
31  is  connected  at  one  end  at  32  to  the 
brake  lever  and  has  its  other  end  suitably 

45  anchored  so  that  the  normal  tendency  of 
the  spring  is  to  throAV  the  brake  into  stop- 
ping position.  The  lever  24  has  an  exten- 
sion 24'  on  the  other  side  of  the  pivot  26 
which  carries  a  tail  piece  33  and  cooperates 

50  with  a  contact  spring  34  when  the  brake 
lever  is  remote  from  the  turntable  or  in 
running  position.  The  contact  34,  however, 
is  spaced  from  the  lever  when  the  brake  is 
set,  see  Fig.  3.     When  the  brake  lever  is 

55  thrown  to  its  running  i^osition,  the  end  of 
the  tail  piece  33  snaps  over  the  end  of  a 
trigger  35  held  normally  against  the  end 
of  an  adjustment  screAV  36  by  means  of  a 
light  spring  37.    This  trigger  35  is  pivoted 

60  at  38  and  constitutes  in  effect  the  armature 
of  a  small  electromagnet  39  secured  to  or 
within  the  frame  29  as  by  means  of  a  bind- 
ing screw  40. 

The  brake  casing  27  may  be  located  at  any 

65  convenient  place  either  above  or  below  the 


floor  16,  depending  upon  the  internal  con- 
struction of  the  phonograph  casing.  When 
located  beneath  the  floor,  the  brake  lever 
24  may  be  bent  upwardl}^  and  project 
through  a  slot  41  in  said  floor.  ^^ 

42  indicates  a  battery  of  any  ordinary 
commercial  type  housed  preferably  within 
the  casing  27  and  has  its  contact  springs  43 
and  44  communicating  electrically  Avith 
circuit  wires  45  and  46.  The  wire  45  leads  75 
to  the  magnet  39,  thence  through  the  magnet 
and  wire  47  to  the  circuit  breaker  spring 
34  in  normal  contact  with  the  brake  lever, 
the  circuit  being  continued  through  the 
brake  lever  and  frame  29  to  a  Avire  48,  so 
Avhich  emerges  from  the  casing  27  close  to 
the  wire  46.  These  Avires  46  and  48  are 
directed  along  the  tone  arm  to  the  repro- 
ducer, the  wire  46  leading  to  a  fixed  con- 
tact 49  and  the  wire  48  leading  to  the  brush  ge 
support  50  through  a  metal  band  51,  Avhere- 
by  the  brush  support  and  contact  49  are 
secured  to  the  reproducer. 

52  indicates  a  brush  arm  of  electric  ma- 
terial, preferably  of  metal,  and  mounted  in  90 
the  brush  arm  support  50  for  free  endwise 
movement  for  a  distance  approximating  the 
length  of  the  average  needle.  The  extent  of 
endwise  movement  of  the  arm  52  is  deter- 
mined by  the  cooperation  between  the  later-  95 
ally  extending  lug  52'  at  its  upper  end  and 
upper  and  lower  pins  53  and  54,  arranged 
in  vertical  alinement  with  each  other  Avithin 
the  side  of  the  hollow  brush  arm  support 
opposite  from  the  block  of  insulation  55,  to  IQO 
which  the  contact  screw  49  is  secured.  The 
arm  52,  except  for  the  laterally  projecting 
lug,  is  straight  and  preferably  polygonal  in 
cross  section  to  prevent  rotation  thereof  in 
the  support  50.  When  the  reproducer  is  105 
lifted  from  the  disk,  the  arm  52  drops 
freely  by  gravity  until  stopped  by  engage- 
ment with  the  pin  54,  and  the  arm  thus  is 
suspended  in  a  substantially  vertical  posi- 
tion, the  upper  end  of  the  arm  lying  against  ^110 
the  block  of  insulation  55  on  the  side  oppo- 
site the  pin  54  and  the  arm  bears  against  a 
lip  50'  on  the  opposite  side  from  the  block 
of  insulation  and  directly  below  the  pin  54. 
In  this  position,  the  arm  is  spaced  from  the  lib 
fixed  contact  49,  making  a  gap  in  the  circuit. 
A  brush  56,  of  camel's  hair  or  the  like,  is 
fitted  in  or  to  the  lower  end  of  the  arm  52, 
the  end  of  the  brush  being  adapted  to  be  re- 
ceived in  a  record  groove  when  the  repro-  120 
ducer  is  loAvered  straight  down  in  the  act  of 
applying  the  needle  23  to  the  beginning  of 
the  record.  It  will  thus  be  seen  that  the 
axes  of  the  brush  arm  and  the  needle  are 
normally  parallel,  as  viewed  from  the  front  125 
or  at  right  angles  to  the  radius  drawn  from 
the  needle  to  the  center  of  the  disk,  and  the 
brush  is  spaced  inwardly  from  the  needle  to- 
ward the  center  of  the  disk  to  a  distance 
equal  to  one  or  more  turns  of  the  groove.    As  130 
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vieAved  from  the  side,  however,  as  in  Fig.  6, 
it  will  be  noted  that  the  brush  arm  is  sub- 
stantially vertical  while  in  operation,  where- 
by the  brush  arm  is  supported  normally 
5  only  by  the  stiffness  of  the  bristles  or  hairs 
constituting  the  brush.  In  this  connection, 
it  will  be  observed  that  the  brush  accommo- 
dates itself  freely  and  readily  to  any  length 
of  needle  which  may  be  used. 

10  With  the  device  constructed  and  arranged 
as  indicated  in  Fig.  6,  the  operator  will 
bring  the  needle  into  playing  position  on  the 
beginning  of  the  record  with  the  brush  lo- 
cated slightly  inwardly  therefrom  toward 

15  the  center  of  the  disk,  and  the  brake  will 
then  be  released  in  the  usual  manner  to  start 
the  motor  or,  if  desired,  the  motor  may  be 
started  to  initiate  the  rotation  of  the  disk 
preliminary  to  the  lowering  of  the  needle. 

20  In  either  event,  the  brush  will  maintain  its 
uniform  spaced  relation  with  respect  to  the 
needle  throughout  the  playing  of  the  record, 
and  the  circuit  being  open  between  the  arm 
52  and  fixed  contact  49,  the  magnet  will  be 

25  idle  and  the  brake  will  be  held  open  by  the 
trigger  35  cooperating  with  the  tail  piece 
33.  When  the  needle  23  approaches  the  end 
of  the  record,  the  brush  will  be  received  and 
retained  in  the  last  turn  of  the  groove,  see 

30  Fig.  7,  and  thereby  the  brush  arm  52  will  be 
tilted  outwardly  at  the  bottom  due  to  the 
fact  that  the  needle  continuing  in  the  spiral 
groove  will  cause  the  reproducer  and  tone 
arm  to  continue  their  movement  toward  the 

'35  center  of  the  disk.  This  lateral  deflection 
of  the  brush  arm  serves  to  cause  said  arm  to 
engage  the  fixed  contact  49  when  a  record  is 
completel)^  played,  and  by  completing  the 
circuit  through  these  fixed  and  movable  con- 

,'40  tacts,  the  magnet  39  will  be  energized  mo- 
mentarily, withdrawing  the  armature  trig- 
ger 35  from  beneath  the  tail  piece  33  and 
the  brake  will  then  be  applied  instantly  by 
force  of  the  spring  31.    The  circuit  then  will 

45  be  broken  at  the  contact  34,  as  shown  m  Fig. 
3,  so  that  no  energy  will  be  lost  from  the 
battery  imnecessarily,  the  magnet  having 
served  its  purpose  when  it  actuates  the  arma- 
ture to  release  the  brake. 

50  In  the  form  shown,  the  brake  remains  in 
said  position  until  subsequently  manipu- 
lated by  the  operator.  The  reproducer  may 
remain  in  the  position  indicated  in  Fig.  7 
until  another  record  is  to  be  played.    At  the 

55  time  desired,  the  operator  will  lift  the  re- 
producer and  turn  it  up  and  over  in  the 
usual  manner  for  the  purpose  of  clearing  the 
disk  and  changing  the  needles.  In  this  po- 
sition of  the  reproducer,  the  brush  arm  52 

60  rocks  freely  by  gravity  until  the  lug  52' 
thereof  strikes  against  the  pin  53,  whereby 
the  brush  arm  will  tilt  automatically  into 
position  to  engage  the  fixed  contact  49,  al- 
though the  brush  56  at  this  time  will  be  be- 

65  \o'\\  the  needle  and  out  of  the  way  of  the  op- 


erator's fingers.  In  this  connection,  I  wish 
to  emphasize  the  importance  of  this  action 
of  the  brush  arm  with  respect  to  the  auto- 
matic stopping  of  the  motor  at  any  part  of 
the  record.  For  example,  when  a  record  has  ^q 
been  started  and  the  operator  desires  to  stop 
the  same,  either  for  the  purpose  of  substitut- 
ing another  record,  or  for  any  other  reason, 
all  he  is  required  to  do  is  to  turn  the  repro- 
ducer up  and  over  to  the  position  of  Fig.  S  75 
and  the  brake  will  be  automatically  applied. 
When  the  record  is  to  be  proceeded  with,  the 
operator  may  then  return  the  needle  to  its 
place  at  any  part  of  the  record  and  the  motor 
will  start  when  the  brake  is  released.  The  3^ 
device  is  simple  and  comparatively  cheap  in 
its  construction  and  is  easily  applied  to  the 
reproducer  of  any  ordinary  machine  and  has 
proved  to  be  absolutely  reliable  as  a  result 
of  a  number  of  months'  actual  use  for  any  35 
and  all  of  the  purposes  above  enumerated. 

While  the  contact  49  is  described  herein 
for  convenience  as  fixed,  this  term  will  be 
understood  as  being  relative  only  with  re- 
spect to  the  movable  contact  50.  It  will  be  qq 
noted,  however,  that  the  contact  screw  49  is 
adjustable  for  the  purpose  of  determining 
the  precise  relation  between  the  brush  and 
the  needle  in  practice,  or  rather  the  extent 
of  relative  movement  between  the  needle  and  q~ 
the  brush  before  the  contact  for  the  circuit  is 
completed. 

I  claim : 

1.  In  an  automatic  stop  for  iJhonographs, 
the  combination  with  a  needle  •  holder,  a  jqq 
brake,  and  power  means  to  set  the  brake, 
said  power  means  including  a  normally 
open  electric  circuit,  of  a  pair  of  normally 
spaced  contacts  in  said  circuit  carried  by 

the  needle  holder,  the  movable  contact  io5 
aforesaid  being  mounted  for  free  vertical 
endwise  slidable  movement  and  positioned 
b}^  gravity  in  spaced  relation  to  the  fixed 
contact  and  being  tiltable  laterally  into  en- 
gagement with  the  fixed  contact  when  the  no 
end  of  the  record  is  reached. 

2.  In  an  automatic  stop  for  phonographs, 
the  combination  of  a  brake,  power  means 
tending  to  set  the  brake,  electric  devices 
tending  to  initiate  the  action  of  the  power  115 
means  aforesaid,  an  electric  circuit  asso- 
ciated v/ith  the  electric  devices,  said  circuit 
including  a  pair  of  relatively  fixed  and 
movable  normally  spaced  contacts,  the  mov- 
able contact  comprising  a  straight  metal  120 
bar  supported  for  free  endwise  up  and  down 
movements  and  adapted  for  lateral  tilt- 
ing to  engage  the  fixed  contact  irrespective 

of  its  relative  vertical  position  in  its  sup- 
port, said  contact  devices  being  adapted  to  125 
be  inverted  and  to  meet  when  they  are  so 
inverted. 

3.  The  herein  described  means  for  auto- 
matically setting  a  brake,  the  same  com- 
prising an  electric  circuit,  a  vertical  tubular  130 
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contact  support,  a  contact  fixed  to  the  sup- 
port, a  relatively  movable  contact  carried 
within  the  support  and  movable  freely 
therein  in  endwise  directions  and  also  lat- 
5  erall}'  with  respect  to  the  fixed  contact,  said 
movable  contact  being  adapted  to  drop  by 
gravity  into  position  spaced  from  the  fixed 
contact  but  being  movable  laterally  by  nor- 
mal operation  of  the  machine  into  position 

10   to  engage  the  fixed  contact. 

4.  The  herein  described  means  for  auto- 
matically applying  a  brake,  the  same  in- 
cluding an  electric  circuit,  a  contact  support 
for  the  circuit,  one  branch  of  the  circuit 

15  leading  directly  to  the  support,  a  fixed  con- 
tact carried  by  the  support  to  which  the 
other  branch  of  the  circuit  leads,  a  rela- 
tively movable  contact  carried  within  the 
support    and    having    electric    connection 

20  therewith,  said  movable  contact  being  freely 
movable  endwise  in  the  support  and  adapt- 
ed to  assume  a  position  automatically  when 
starting  the  machine  in  spaced  relation  to 
the  fixed  contact  but  movable  automatically 

25  by  the  normal  operation  of  the  machine 
into  engagement  with  the  fixed  contact  at 
the  end  of  the  record,  and  means  carried  bj' 
the  contact  support  to  limit  the  endwise 
movements  of  the  movable  contact  therein. 

30  5.  In  an  automatic  stop  for  phonographs, 
the  combination  of  a  tubular  contact  sup- 
port, means  to  secure  said  support  in  a  ver- 
tical position  to  a  reproducer,  an  electric 
circuit,  relatively  fixed  and  movable  con- 

35  ta.cts  carried  by  the  contact  support,  the 
fixed  contact  being  adjacent  the  lower  end 
of  the  support,  the  movable  contact  being 
slidable  freely  endwise  within  the  support 
by  the  action  of  gravity,  spaced  means  with- 

40  in  the  upper  portion  of  the  support  coop- 
erating with  the  upper  end  of  the  movable 
contact  to  limit  the  movements  of  the  mov- 
able contact  and  serving  thereby  to  deter- 
mine the  position  of  the  movable  contact 

45  with  respect  to  the  fixed  contact,  and  brake 
devices  set  into  operation  by  the  closing  of 
the  circuit. 

6.  In  an  automatic  stop  for  phonographs, 
the  combination  with  a  reproducer  adapted 

50  to  be  sv/ung  upwardly  around  a  transverse 
aiiis  into  inverted  idle  position,  a  contact 
support  secured  rigidly  to  the  reproducer, 
relatively  fixed  and  movable  contacts  car- 
ried by  the  support,  said  movable  contact 

55   dropping  freely  by  gravity  into  a  position 


spaced  from  the  fixed  contact  when  the  re- 
producer is  down,  and  means  cooperating 
v.'ith  the  movable  contact  when  the  repro- 
^ducer  is  inverted  in  idle  position  to  cause 
the  movable  contact  to  gravitate  into  en-  60 
gagement  with  the  fixed  contact. 

7.  In  an  automatic  stop  for  phonographs, 
the  combination  with  a  reproducer  movable 
from  its  operative  position  upwardly  into 
idle  position,  of  a  contact  support  carried  65 
by  the  reproducer  and  having  fixed  relation 
thereto  in  all  positions  of  the  reproducer, 
relatively  fixed  and  movable  normally 
spaced  contacts  carried  by  the  support,  the 
movable  contact  being  movable  automati-  70 
cally  by  gravity  into  its  normal  position 
when  the  reproducer  is  lowered  to  operating 
position,  and  means  carried  by  the  contact 
support  serving  to  cause  the  movable  con- 
tact to  drop  automatically  by  gravity  into  75 
engagement  with  the  fixed  contact  when  the 
reproducer  is  moA^ed  into  its  idle  position. 

8.  In  an  automatic  stop  for  phonographs, 
the  combination  with  a  reproducer  movable 
from  operative  to  idle  position,  of  a  con-  80 
tact  support  secured  in  rigid  position  upon 
the  reproducer,  an  electric  circuit,  a  pair  of 
normally  spaced  contacts  for  said  circiiit 
carried  by  the  support,  said  movable  con- 
tact being  held  from  rotation  with  respect  85 
to  the  support,  but  being  movable  endwise 
and  laterally  with  respect  to  the  fixed  con- 
tact, said  movable  contact  having  a  lateral 
projection  at  one  end,  and  means  carried  by 
the  contact  support  cooperating  with  said  90 
projection    and    serving    thereby  to   auto- 
matically   position    the    movable    contact 
spaced  from  the  fixed  contact  when  the  re- 
producer   is    in    operative    position    and 
against  the  fixed  contact  when  the  repro-  95 
ducer  is  in  idle  position. 

9.  In  an  automatic  stop  for  phonographs, 
the  combination  with  a  brake  and  electric 
power  means  tending  to  set  the  brake,  of  a 
pair  of  normally  spaced  contacts  carried  by  100 
the  reproducer,  said  contacts  being  brought 
automatically  into  engagement,  either  by 
the  reaching  of  the  end  of  the  record  or 
the  inverting  of  the  reproducer  into  idle 
position,  for  initiating  the  action  of  the  105 
power  means  aforesaid,  and  means  coop- 
erating directly  with  the  brake  to  automati- 
cally break  the  circuit  when  the  brake  is 
thrown. 

JAMES  EDWARD  SOONS. 
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To  oil  tohom  it  'may  concern: 

Be  it  known  that  I,  John  G.  Blessing,  a 
citizen  of  the  United  States  of  America,  and 
resident  of  Chicago,  Cook  county,  Illinois, 
^  have  invented  certain  new  and  useful  Im- 
provements in  Phonographic  Time -An- 
nouncers, of  which  the  following  is  a  speci- 
fication. 

My  invention  relates  to  improvements  in 

j_Q  phonographic  time  announcers  and  one  of 
the  features  of  my  invention  is  the  applica- 
tion of  this  time  announcer  to  an  automatic 
telephone  system  whereby  a  subscriber,  by 
operating  his  calling  dial,  may  ascertain  the 

15  time  of  day  or  obtain  other  information  con- 
tained on  the  phonograph  record.  My  de-. 
vice  is  arranged  so  as  to  announce  the  minute 
and  the  hour  and  to  repeat  this  announce- 
ment every  few  seconds  for  one  minute  and 

20  then  shift  to  the  next  succeeding  minute.  In 
order  to  reduce  the  size  or  number  of  the 
records  required  to  announce  the  time  for 
twelve  or  twenty-four  hours,  I  divide  the 
record  into  two  parts  or  two  sets  of  grooves. 

25  These  grooves,  instead  of  being  spiral 
grooves,  as  in  the  ordinary  construction,  are 
circular.  One  set  of  grooves,  of  which  there 
are  sixty,  corresponds  to  the  minutes  and  con- 
tains impressions  corresponding  to  the  num- 

30  bers  1,  2,  3,  etc.,  up  to  59,  the  last  groove  con- 
taining the  impression  for  the  word 
•'o'clock."  The  other  set,  of  which  there  are 
twelve,  corresponds  to  the  hours  and  con- 
tains the  impressions  for  the  figures  1  to  12. 

gS  A  separate  reproducer  is  provided  for  each 
set  of  grooves  and  the  two  sets  of  impres- 
sions are  so  arranged  that  they  do  not  over- 
lap each  other,  so  that  by  placing  one  re- 
producer  in  engagement  with  the  proper 

40  groove  of  one  group  and  the  other  repro- 
ducer in  the  proper  groove  of  the  other 
group,  their  combined  announcement  may  be 
made  to  correspond  to  the  hour  and  minute 
of  the  day.    Means  are  provided  for  moving 

45  the  reproducer  corresponding  to  the  minute 
group  from  one  groove  to  the  next  each  min- 
ute and  for  moving  the  reproducer  the  hour 
group  from  one  groove  to  the  next  each 
hour.    When  the  reproducers  have  reached 

50  the  last  groove,  they  are  automatically  re- 
turned to  a  position  to  engage  the  first  groove 
of  the  corresponding  group  and  thus  seventy- 
two  grooves,  sixty  in  one  group  and  twelve 
in  the  other,  are  sufficient  to  announce  any 

55  time  of  day,  and  each  announcement  will  be 


repeated   as   many   times   as  the  cylinder 
makes  revolutions  in  a  minute. 

A  further  feature  of  my  invention  is  the 
adaptation  of  this  time  announcer  to  an  au- 
tomatic telephone  system^  whereby  any  sub-  60 
scriber,  by  merely  operating  his  calling  dial 
to  transmit  the  proper  series  of  impulses, 
may  establish  connection  with  this  time  an- 
nouncer and  thus  ascertain  the  time  of  day. 

My  invention  will  be  more  clearly  under-  65 
stood  by  reference  to  the  accompanying 
drawings,  in  which  I  have  illustrated  one 
embodiment  of  my  invention  and  have  illus- 
trated the  same  in  connection  with  an  auto- 
matic telephone  system  of  a  well-known  70 
type. 

Figure  1  is  a  front  elevation  of  a  phono- 
graphic time  announcer  embodying  the  prin- 
ciples of  my  invention. 

Fig.  2  is  a  section  taken  on  line  2 — 2  in 


3  is  a  section  taken  on  line  3 — 3  in 

4  is  a  section  taken  on  line  4 — 4  in 

5  is  a  section  taken  on  line  5 — 5  in 


75 

Fig.  i. 

Fig. 
Fig.  1. 

Fig. 
Fig.  1. 

Fig. 
Fig.  1. 

Fig.  6  is  a  fragmentary  view  of  the  cams 
18  and  22  (Fig.  1)  on  an  enlarged  scale,  so 
as  to  show  more  clearly  the  conformation  of 
their  edges. 

Fig.  7  is  a  diagram  of  the  phonographic 
record. 

Figs.  8  and  9  show  a  complete  connection 
between  a  calling  subscriber's  telephone  and 
the  time  announcer  in  a  telephone  system  in 
connection  with  which  I  have  chosen  to  illus- 
trate my  invention. 

Fig.  10  represents  diagrammatically  the 
trunking  arrangement  of  a  telephone  system 
embodying  the  principles  of  my  invention. 

Before  describing  the  telephone  system 
shown  herein,  a  detailed  description  of  the 
construction  of  the  time  announcer  will  be 
given.  Eeferring  to  Fig.  1,  there  is  mount- 
ed on  the  top  of  a  suitable  plate  13  a  modi- 
fied phonograph  machine  consisting  of  a 
frame  14  and  cylinder  3,  on  which  cylinder 
is  a  record  Avith  two  sets  of  impressions,  one 
set  comprising  a  separate  impression  for 
each  of  the  sixty  minutes  in  an  hour  and  the 
other  set  comprising  a  separate  impression 
for  each  of  the  hours  in  a  day.  These  im- 
pressions form  complete  I'ings  around  the 
record,  unlike  the  usual  impressions,  which  no 
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are  helical.  The  cylinder  3  is  fastened  to  a 
shaft  7  which  is  in  turn  secured  to  the  pulley 
6.  For  the  purpose  of  revolving  the  cylin- 
der 3,  there  is  mounted  on  the  under  side 
5  of  the  plate  13  a  small  motor  2  connected  by 
means  of  a  belt  5.  The  speed  of  the  motor 
is  governed  b}^  a  suitable  governor  8.  Upon  a 
shaft  15  there  are  mounted  two  carriages  9 
and  9^  for  the  purpose  of  carrying  two  mi- 

10  crophone  reproducers  11  and  11"  back  and 
forth,  there  being  one  set  of  reproducers  for 
each  set  of  impressions  on  the  record, 
namely,  the  hour  impressions  and  the  minute 
im]Dressions.    The  reproducers  are  pivotally 

15  mounted  on  carriages  by  means  of  the 
screws  10  and  10^  (Figs.  4  and  5)  in  siich  a 
manner  as  to  allow"  the  reproducers  to  rest 
lightly  on  the  record.  These  reproducers 
are  px'ovided  with  lugs  11"  and  ll''  which 

20  extend  over  a  portion  of  the  edge  of  the 
carriages  9  and  9*  so  that  they  may  be  lifted 
from  the  record  by  tipping  the  carriages 
backward.  The  carriages  9  and  9^  are  ar- 
ranged to  slide  back  and  forth  independently 

25  of  each  other  on  the  shaft  15,  which  is  pref- 
erably hollow,  and  located  inside  of  same 
are  two  helical  springs  16  and  IT.  The  pur- 
pose of  these  springs  is  to  return  the  repro- 
dixcers  to  their  normal  positions.     For  in- 

30  stance,  the  hour  reproducer  11  is  returned 
at  the  end  of  twenty-four  hours  and  the 
minute  reproducer  is  returned  at  the  end 
of  sixty  minutes.  The  reproducer  11  is 
moved  along  the  shaft  15  by  means  of  the 

35  helical  cam  18  against  the  compression  of 
the  spring  16,  while  the  reproducer  ll*"  is 
moved  along  against  the  puJling  tension  of 
the  spring  17  by  means  of  the  helical  cam  22, 
as  will  hereinafter  be  more  fully  described. 

40  On  the  shaft  21  there  is  mounted  a  ratchet 
wheel  20  (Fig.  2)  and  adjacent  thereto  is  an 
arm  23  which  swings  loosely  on  the  shaft 
21  and  carries  near  its  lower  end  a  driving 
pawl  26  which  engages  with  the  teeth  of  the 

45  ratchet  wheel  20.  The  lower  end  of  the  arm 
23  is  connected  with  the  plunger  24  of  a 
solenoid  25.  Secured  to  the  plunger  24  is  a 
helical  spring  38,  so  that  when  said  plunger 
is  drawn  into  the  solenoid  the  spring  38  is 

50  compressed.  Upon  the  deenergization  of  said 
solenoid,  the  poAver  stored  up  in  the  spring 
38  returns  the  plunger  24  to  its  normal  posi- 
tion. In  this  way  the  arm  23  may  be  moved 
back  and  forth  to  rotate  the  ratchet  wheel  20 

55  and  shaft  21  with  a  step-by-step  movement. 
A  holding  pawl  27  is  provided  for  the  pur- 
pose of  preventing  all  backward  movement 
of  the  wheel  20  when  the  pawl  is  being 
moved  back  by  the  plunger  24  to  engage 

60  with  a  new  tooth.  The  plunger  is  regulated 
and  allowed  to  be  drawn  back  just  so  far  by 
means  of  a  metal  disk  29  on  the  ii\side  of  the 
solenoid  and  a  thumb  screw  28,  thus  allow- 
ing the  desired  amount  of  clearance  at  the 

('5  pawl  26.    The  helical  cam  22  is  mounted  on 


and  firmly  secured  to  the  shaft  21.  This 
cam  increases  in  height  or  width  around  its 
circumference  by  regular  series  of  rather 
abrupt  steps,  as  indicated  more  clearly  in 
Fig.  6.  On  the  right-hand  end  of  the  car-  70 
riage  9^  is  a  projection  30^  which  is,  at  the 
beginning  of  an  hour,  at  the  extreme  right 
of  the  shaft  15  and  in  contact  with  the  nar- 
row portion  of  the  cam  22.  Upon  the 
ratchet  w^heel  20  being  rotated  step  by  step  75 
in  a  manner  already  described,  the  cam  22 
is  also  tui'ned  a  corresponding  distance,  and 
as  each  of  the  steps  in  the  cam  passes  the 
jjrojection  30=^  of  the  carriage  9^^,  said  car- 
riage is  moved  a  slight  distance  to  the  right,  go 
sufficient  to  move  the  reproducer  11*  to  the 
next  impression  on  the  record.  During  the 
beginning  of  each  advancement  of  the  cam 
22,  the  projection  30"  of  the  cam  9"  moves 
forward  a  short  distance  with  the  step  in  the  gs 
face  of  the  cam  before  riding  up  over  it. 
This  forward  movement  of  the  projection 
30"  rocks  the  carriage  30"  slightly  on  the 
shaft  15,  whereby  the  reproducer  is  lifted 
off  the  record  before  it  is  moved  laterally.  90 
Before  the  cam  completes  its  movement,  it 
passes  the  projection  30",  so  that  when  the 
cam  comes  to  rest,  the  reproducer  drops  back 
onto  the  record.  This  lifting  of  the  repro- 
ducer while  it  is  being  moved  laterally  is  to  95 
prevent  the  scratching  of  the  record.  The 
cam  22  is  provided  v^^ith  fift3^-nine  steps  on 
its  surface,  so  that  during  one  complete  revo- 
lution of  the  cam,  the  reproducer  is  moved 
fifty-uine  spaces  to  the  left.  On  the  sixtieth  loo 
advancement  the  projection  30"  slips  off  the 
high  part  of  the  cam  and  the  spring  17  re- 
turns the  carriage  and  reproducer  to  their 
normal  positions.  During  this  return  of  the 
carriage,  the  projection  30"  bears  on  the  105 
guide  31"  which  is  secured  to  and  revolves 
with  the  cam  22  and  serves  to  hold  the  re- 
producer off  the  record  until  it  gets  back  to 
its  normal  position. 

The  reproducer  11  is  moved  along  the  no 
record  by  the  cam  18  in  substantially  the 
same  manner  in  which  the  reproducer  11" 
is  moved  by  the  cam  22,  as  hereinabove  ex- 
plained. The  cam  18,  however,  has  only 
twenty-three  steps  on  its  surface  and  is  115 
adapted  to  make  a  complete  revolution  in 
twenty-four  steps.  The  cam  18  is  advanced 
one  step  on  each  complete  revolution  of  the 
shaft  21  in  the  following  manner:  At  32 
(Figs.  1  and  4)  there  is  seen  an  arm  loosely  120 
mounted  on  the  shaft  15  and  attached  to  the 
bottom  of  said  arm  is  a  pawl  33,  together 
with  the  spring  34",  for  the  purpose  of  hold- 
ing said  pawl  33  constantly  in  contact  with 
the  ratchet  wheel  35.  The  center  of  the  arm  125 
32  is  armnged  to  fit  around  the  shaft  21,  as 
clearly  shown  in  Fig.  4.  The  cam  18  is 
securely  attached  to  the  ratchet  wheel  35 
and  both  are  mounted  loosely  on  the  shaft 
21  and  therefore  do  not  revolve  with  the  130 
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ratchet  wheel  20  and  the  minute  cam  22, 
which  are  both  secured  to  the  shaft  21. 
There  is  fastened  to  the  frame  14  a  flat 
spring  35^  that  bears  on  the  arm  32,  holding 
5  it  normally  against  the  shaft  21  and  at  the 
same  time  holding  the  pawl  33  rigidly 
against  the  ratchet  wheel  35.  A  spiral  cam 
is  shown  at  36  which  is  securely  fastened  to 
the  shaft  21   and  consequently  turns  with 

10  each  step-by-step  movement  of  the  ratchet 
wheel  20,  which  latter,  it  will  be  remem- 
bered, is  operated  by  means  of  the  energiza- 
tion and  cleenei-gization  of  the  solenoid  25. 
As  the  cam  36  turns  it  pushes  against  a  pro- 

15  jection  39  on  the  movable  arm  32,  which  arm 
is  therebj^  pressed  back  against  the  tension 
of  the  spring  35^  and  draws  the  pawl  33 
back  a  proportionate  distance  toward  the 
next  tooth  on  the  ratchet  wheel  35.     When 

20  the  highest  part  of  the  cam  36  reaches  the 
projection  39,  the  arm  32  is  forced  back  far 
enough  to  engage  a  new  tooth  of  the  wheel 
35,  and  when  the  cam  completes  its  revolu- 
tion  and   the   projection   39   slips   off   the 

25  high  part  of  the  cam,  the  arm  32  is  returned 
to  its  original  position  by  the  spring  35^, 
and  the  v/heel  35  is  thereby  advanced  one 
step.  Both  reproducers  are  normally  held 
off  the  record  by  the  engagement  of  the  tail 

30  pieces  47  and  48  of  the  carriage  9*  and  9 
with  the  bars  45  and  46,  as  indicated  more 
clearly  in  Fig.  5.  These  bars  are  carried  on 
the  end  of  the  arms  43  and  44  which  are  se- 
cured to  a  shaft  42,  to  which  latter  is  also  se- 

35  cured  the  annature  41  of  an  electromagnet 
40  (Fig.  3).  By  the  energization  of  the 
magnet  40,  the  shaft  42  is  turned  slightly 
to  tip  the  bars  45  and  46  back  far  enough  to 
permit  the  reproducers  to  drop  down  onto 

40  the  record. 

In  Fig.  7  there  is  represented  in  a  more  or 
less  diagrammatic  form  a  cylindrical  record 
for  the  time  announcer  described  herein, 
said   record  being  developed  into   a   plain 

45  surface.  At  X  are  shown  the  record  grooves 
corresponding  to  the  hours.  These  grooves 
are  twelve  or  twenty-four  in  number,  each 
one  comprising  the  proper  impressions  for 
reproducing  some  one  of  the  words  "one," 

50  "two,"  "three,"  etc.,  up  to  "twelve."  If 
these  grooves  are  twenty-four  in  number, 
the  record  impressions  ran  from  "one"  to 
"twelve"  and  then  repeat.  This  enables 
each   groove   to   be   used   only   during   one 

55  hour  of  the  twenty-four,  while  if  only 
tv\'elve  grooves  are  used,  each  one  would 
have  to  be  used  twice  during  the  twenty- 
four  hours,  thereby  decreasing  the  life 
of  the   record.     The   hour   impressions   on 

60  the  record  all  begin  approximately  on  a 
straight  line  x — x  across  the  record  and  ex- 
tend only  about  one-third  or  less  of  the  dis- 
tance around  the  cylinder.  The  minute  im- 
pressions W  are  sixty  in  number,  running 

65  from    "one"    to    "fifty-nine,"    the    sixtieth 


being  for  the  word  "o'clock."  The  minute 
impressions  all  begin  approximately  on  the 
line  %c — w,  which  is  beyond  the  end  of  the 
longest  impression  of  the  hour  group.  The 
record  is  placed  on  the  constantly  rotating  70 
cylinder  3  (Fig.  1),  with  the  reproducer  11 
in  position  to  engage  the  hour  group  of 
impressions  X  and  the  reproducer  ll''  in 
position  to  engage  the  minute  group  of  im- 
pressions W.  The  reproducer  11  is  set  to  75 
engage  the  particular  impression  in  the 
group  X  corresponding  to  the  hour  of  the 
day  and  the  reproducer  11''  is  set  to  engage 
the  impression  of  the  group  W  correspond- 
ing to  the  minute  of  the  hour.  It  is  thus  go 
seen  that  when  the  reproducers  are  in  con- 
tact with  the  record,  the  time  will  be  an- 
nounced once  during  each  revolution  of  the 
record,  the  reproducer  11  first  announcing 
the  hour  and  the  reproducer  ll''  announcing  85 
the  minute  immediately  thereafter.  The 
cylinder  is  preferably  revolved  at  the  rate 
of  fifteen  or  twenty  revolutions  per  minute, 
so  as  to  give  an  announcement  every  three 
or  four  seconds.  The  magnet  25  (Fig.  2)  90 
is  connected  with  a  suitable  clock  mecha- 
nism, which  closes  the  circuit  of  the  magnet 
once  each  minute  to  move  the  reproducer  11 
to  the  next  impression.  At  the  beginning  of 
each  hour  the  reproducer  ll""  is  moved  from  95 
the  "fifty-nine"  impression  to  the  "o'clock" 
impression  and  the  reproducer  11  is  moved 
over  one  step  to  the  impression  correspond- 
ing to  the  new  hour.  Although  the  repro- 
ducers are  constantly  in  position  to  give  the  100 
correct  announcement,  they  are  not  always 
in  actual  engagement  with  the  record,  for, 
as  has  been  explained,  means  have  been  pro- 
vided for  holding  the  reproducers  off  the 
record  at  all  times  except  when  an  announce-  105 
ment  is  desired. 

Having  given  a  general  description  of  the 
construction  and  mode  of  operation  of  the 
time  announcer,  I  will  now  describe  the  tele- 
phone system  shown  herein  and  indicate  no 
how  a  subscriber  may  obtain  connection  with 
the  time  announcer.  In  Fig.  10  there  is 
shown  diagrammatically  the  trunking  sys- 
tem in  connection  with  which  I  have  chosen 
to  illustrate  my  invention.  This  drawing  is  115 
on  the  scale  of  three  to  ten — that  is,  three 
lines  represent  ten  lines  in  practice  and  three 
groups  represent  three  groups,  etc.  The  sys- 
tem is  an  automatic  system  of  a  well-known 
type,  comprising  subscribers'  individual  or  120 
line  switches  C,  selectors  E,  second  selectors 
F  and  connectors  H.  In  the  drawing  there 
are  represented  three  thousands  of  an  ex- 
change of  ten  thousand  line  capacity.  The 
substations  A  are  divided  into  groups  A,  A',  125 
A-,  etc.,  usually  of  one  hundred  lines  each. 
Therefore  the  groups  A,  A'  and  A^  may 
represent  one  complete  thousand  and  the 
groups  A^,  A*  and  A^  another.  With  each 
group  of  subscribers'  lines  there  is  associ-  130 
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ated  in  the  central  office  a  group  of  line 
switches  C,  one  switch  for  each  line,  a  group 
of  first  selectors  E,  a  group  of  second  selec- 
tors F  and  a  group  of  connectors  H.  The 
5  selector  and  connector  switches  represented 
herein  comprise  banks  of  contacts  arranged 
in  horizontal  rows  or  levels  shown  diagram- 
matically  by  horizontal  lines,  indicating  that 
corresponding    contacts    of    all    the    line 

10  switches  are  multipled  together.  All  the 
line  switches  C  belonging  to  a  single  group 
of  subsci'ibers'  lines  have  common  access  to 
a  group  of  first  selectors  E.  The  bank  con- 
tacts of  all  the  first  selectors  of  correspond- 

15  ing  hundreds  are  multipled  throughout  the 
different  thousands.  The  first  level  of  bank 
contacts  of  these  first  selectors  is  connected 
to  trunk  lines  leading  to  second  selectors  as- 
sociated with  the  first  thousand,  the  second 

2^0  level  is  connected  with  trunk  lines  leading 
to  second  selectors  associated  with  the  sec- 
ond thousand,  and  so  on.  The  bank  contacts 
of  all  the  second  selectors  associated  with 
a    given   thousand    are   multipled   together 

25  and  the  first  level  is  connected  to  trunk  lines 
leading  to  connector  switches  having  access 
to  the  lines  of  the  first  hundred  group  of 
that  thousand.  The  second  level  is  connect- 
ed to  trunk  lines  leading  to  connectors  of 

30  the  second  thousand,  and  so  on.  At  L  there 
is  represented  a  time  announcer  which  is 
connected  to  a  set  of  bank  contacts  in  a 
group  of  connectors.  ,The  priA^ate  bank  con- 
tacts of  the  set  to  which  the  time  announcer 

35  is  connected  are  preferably  not  multipled 
between  the  different  connectors  of  the 
group,  so  that  a  plurality  of  connections 
may  be  made  with  it  simultaneously.  This 
trunking  system  is  in  general  well  laiown  in 

49  the  art  and  it  is  not  thought  necessary  to  go 
into  a  minute  description  of  it  herein. 

Referring  now  to  Figs.  8  and  9,  the  sub- 
scriber's telephone  is  connected  to  the  cen- 
tral office  by  means  of  two  conductors  90 
45  and  91  terminating  at  the  switch  C,  which, 
by  means  of  a  plunger  (not  shown)  and  the 
bank  springs  66  to  73  inclusive,  extends  the 
connection  to  a  first  selector  E,  which  in 
turn  extends  the  connection  to  the  second 

50  selector  F.  This  selector,  in  like  manner, 
further  extends  the  connection  to  the  con- 
nector H  (Fig.  9),  in  certain  bank  contacts 
of  which  terminates  a  line  leading  to  the 
time  announcer  L.    The  telephone  A  is  pro- 

55  vided  with  a  receiver  50,  transmitter  51, 
ringer  63  and  condenser  54.  It  is  also  pro- 
vided with  a  suitable  impulse-sending  de- 
vice, which  may  be  similar  to  that  described 
in  British  patent  to  S.  G.  S.  Dicker  No. 

60  29,654  of  1910,  and  which  is  represented 
herein  as  comprising  an  impulse  wheel  57, 
springs  65  and  56  and  a  dial  (not  shown) 
which  has  holes  around  its  periphery  for 
convenience  in  turning.    The  impulse  wheel 

65  57  and  dial  are  secured  to  the  same  shaft,  so 


that  as  the  dial  is  rotated  forward,  a  num- 
ber of  impulse  teeth  58  corresponding  to 
the  digit  to  be  called  are  carried  past  the  . 

end  of  the  spring  56,  and  as  the  impulse  I 

wheel  returns  to  normal  after  the  dial  is  re-  .^q 
leased,  each  of  these  teeth,  as  they  pass  the 
end  of  the  spring  55,  momentarily  forces 
said   spring  out   of   engagement  with  the 
spring  56. 

The  line  switch  C  and  master  switch  D  are  75 
of  the  general  type  of  line  and  master 
switches  disclosed  in  British  patent  to  E.  W. 
James  No.  26,301  of  1906,  and  more  par- 
ticularly of  the  form  shown  in  British  pat- 
ent to  T.  G.  Martin  No.  1419  of  1910.  As  gg 
shown  herein,  the  line  switch  C  comprises, 
among  other  details,  a  plunger  (not  shown) 
which  is  attached  to  the  end  of  a  so-called 
plunger  arm  65,  which  latter  is  controlled 
by  a  plural- wound  magnet  92.  The  magnet  35 
92  is  also  provided  with  armatures  64  and 
06^  and  comprises  four  windings,  namely,  a 
pull-down  winding,  61,  holding  winding  60, 
line  winding  63  and  an  auxiliary  winding 
62.  The  lateral  projection  93  near  the  cen-  90 
ter  of  the  core  of  the  magnet,  by  means  of 
which  said  magnet  is  mounted  upon  the 
bracket  94,  divides  the  magnetic  circuit  of 
the  magnet  into  two  parts,  so  that  the  wind- 
ings upon  one  end  of  the  core  do  not  have  95 
any  effect  on  the  armatures  on  the  other  end. 
Of  the  two  windings  61  and  60,  the  former 
is  the  stronger,  its  function  being  to  attract 
the  plunger  arm  65  and  to  thrust  the  plunger 
of  the  line  switch  into  the  bank  terminals.  100 
The  coil  60,  althoug^h  not  strong  enough  to 
attiact  the  plunger  arm  65,  will  retain  it  in 
its  operated  position  after  it  has  once  been 
pulled  down.  Wlien  the  plunger  is  forced 
into  the  group  of  contact  springs  66,  67,  68,  105 
69,  70,  71,  72  and  73,  it  forces  them  into 
contact  in  pairs.  Although  only  one  set  of 
springs  66 — 73  is  shown,  each  switch  is  pro- 
A'ided  with  a  plurality  of  such  sets,  each  set 
forming  a  terminal  of  a  separate  trunk  line  no 
leading  to  a  selector  E.  The  plungers  of  all 
the  line  switches  of  the  group  which  is  con- 
trolled by  the  mastep  switch  D  engage  a  so- 
called  plunger  guide  shaft  (not  shown)  and 
through  the  medium  of  said  shaft  are  nor-  115 
mally  maintained  opposite  the  terminals  of 
an  idle  trunk  line.  The  master  switch  con- 
sists essentially  of  a  motor  magnet  93^  for 
rotating  the  ratchet  wheel  94*.  The  ratchet 
wheel  94*  is  connected  with  the  plunger  120 
guide  shaft  in  such  a  manner  that  a  rotary 
motion  of  the  ratchet  wheel  gives  to  the 
plunger  guide  shaft  an  oscillatory  motion 
to  carry  the  idle  plungers  back  and  forth 
in  front  of  their  trunk  terminals.  To  the  125 
plunger  guide  shaft  there  is  secured  a  lock- 
ing plate  95  provided  near  its  outer  edge 
with  a  number  of  openings  which  are  adapt- 
ed to  be  engaged  by  a  pin  96  upon  the  end  of 
the  armature  97  of  the  locking  relay  98.  130 
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The  openings  in  the  plate  95  are  so  spaced 
that  the  pin  96  can  engage  one  of  them  and 
allow  the  armature  97  to  resume  its  nor- 
mal position  only  when  the  plungers  of  the 
5  idle  line  switches  are  directly  opposite  the 
terminals  of  a  trunk  line.  The  master  switch 
is  also  provided  with  a  bank  of  contacts 
comprising  a  common  segment  99  and  an 
individual  contact  a  for  each  trunk  line  to 

20  which  the  line  switches  have  access.  The 
wiper  101  always  maintains  the  segment  99 
in  electrical  connection  with  the  individual 
contact  a  of  the  trunk  line  before  which  the 
plungers  of  the  idle  line  switches  are  being 

15  held  by  the  master  switch  D. 

The  selector  E  is  of  the  general  type  of 
selector  switches  disclosed  in  United  States 
Letters  Patent  No.  815,321,  granted  March 
13,  1906,  to  Keith,  Erickson  and  Erickson, 

c>{}  the  circuits  being  modified,  however,  as 
shown  in  the  above-mentioned  British  patent 
to  T.  G.  Martin  No.  1419  of  1910,  in  order  to 
operate  in  a  two-wire  system.  This  selector 
comprises,  among  other  details,  a  line  relay 

25  74,  vertical  and  rotary  magnets  75  and  76, 
private  magnet  102,  release  relay  103  and 
the  side  switch  wipers  104,  105,  106  and  107. 
The  switch  shaft  (not  shown),  which  has  a 
vertical  and  rotary  movement,  and  the  line 

30  and  private  wipers  77,  78  and  79  are  the  di- 
rect means  of  connection  between  this  switch 
and  the  next,  namely,  the  selector  F.  The 
selector  F  is  the  same  as  the  selector  E  with 
the  exception  that  it  possesses  an  extra  side 

35  switch  wiper  108.  This  selector  extends  the 
line  connection  in  the  usual  manner  to  the 
connector  switch  H,  which  is  of  the  same 
type  as  that  disclosed  in  United  States  Let- 
ters Patent  No.  815,176,  granted  March  13,^ 

40  1906,  to  Keith,  Erickson  and  Erickson,  be-' 
ing  slightly  modified,  however,  in  order  to 
adapt  the  same  for  use  in  a  two-wire  sys- 
tem.   The  connector  comprises,  among  other 
details,  a  line  relay  109,  vertical  and  rotary 

45  magnets  83  and  84,  release  relay  110,  back- 
bridge  relay  86  and  a  side  switch  controlled 
by  the  private  magnet  85.  Like  the  selectors 
E  and  F,  this  switch  has  the  usual  shaft 
which  carries  the  wipers  80,  81  and  82  onto 

50  the  contact  of  whatever  line  the  subscriber 
happens  to  call.  As  shown  at  L,  the  repro- 
ducers 11  and  11*  are  connected  in  a  local 
circuit  with  a  battery  B'  and  the  primary 
winding  of  an  induction  coil  204.    The  sec- 

55  ondary  winding  of  the  induction  coil  is 
adapted  to  be  connected  with  the  line  bank 
contacts  of  the  connector  switches  through 
the  condensers  202  and  203  by  means  of  the 
relay  146.    The  magnet  40  (Figs.  1  and  3) 

60  is  included  in  a  ground  tap  from  one  side 
of  the  line. 

Upon  the  subscriber  removing  the  receiver 
50  from  the  switch  hook  52,  the  springs  111 
are  brought  into  contact,  closing  a  circuit 

65  through  the  line  winding  63   of  the  line 


switch  C,  which  winding,  upon  energizing, 
attracts  the  armature  66^,  causing  the 
springs  112  and  113  to  make  contact  and 
close  a  circuit  from  ground  G'  through  the 
pull-down  winding  61  and  the  auxiliary  ^q 
vvinding  62  to  the  battery  lead  100.  The 
winding  61,  upon  becoming  energized,  at- 
tracts the  plunger  arm  65  and  the  small  ar- 
mature 64  the  latter  operating  to  separate 
the  springs  113  and  114,  115  and  116  and  at  75 
the  same  time  to  make  contact  between  the 
springs  116  suid  117.  The  operation  of  the 
plunger  arm  thrusts  the  plunger  into  the 
bank  terminals  to  connect  the  line  through 
the  first  selector  E  and  to  also  break  the  cir-  go 
cuit  of  the  winding  63.  The  armature  66'' 
does  not  immediately  fall  back  by  the  de- 
energization  of  the  line  relay  63  owing  to 
the  winding  62  being  in  series  with  the  pull- 
down winding  61.  The  plunger  arm,  upon  §5 
being  completely  drawn  down,  closes  the 
contact  of  the  springs  118  to  shunt  the  aux- 
iliary winding  62,  thus  allowing  the  arma- 
ture 66^  to  fall  back  at  this  time.  Before 
the  armature  66^  falls  back  to  break  the  cir-  90 
cuit  of  the  winding  61,  a  circuit  has  been 
closed  from  ground  G^  through  the  contact 
of  the  springs  119  in  the  selector  switch  E 
by  Avay  of  the  bank  springs  72  and  70  and 
through  the  holding  coil  60  to  the  battery  95 
lead  100.  The  circuit  of  the  relay  103  in  the 
selector  is  closed  by  the  line  relay  74,  which 
is  energized  Avhen  the  line  connection  is  ex- 
tended to  the  selector  by  the  engagement  of 
the  springs  66  and  68  and  67  and  69.  Upon  100 
the  springs  71  and  73  being  pressed  together 
by  the  plunger  of  the  line  switch  C,  a  cir- 
cuit is  closed  from  the  ground  G^  through 
said  springs  and  by  way  of  the  arm  101  and 
through  the  relay  93"  to  battery,  to  operate  105 
the  master  switch  in  a  well-known  manner 
to  move  the  remaining  plungers  to  the  next 
idle  trunk. 

The  above  operations  follow  immediately 
upon  the  subscriber  removing  his  receiver  no 
from  the  switch  hook  preparatory  to  operat- 
ing his  dial  for  the  first  digit.  We  will  as- 
sume that  the  number  to  be  called  to  obtain 
connection  Avith  the  time  announcer  is  2220. 
The  subscriber  noAv  operates  his  dial  in  the  115 
usual  manner  for  the  first  digit  2,  thereby 
causing  the  contact  of  the  springs  55  and  56 
to  be  broken  twice  momentarily,  thereby  de- 
energizing  the  line  relay  74  a  corresponding 
number  of  times.  This  momentary  deener-  120 
gization  allows  the  spring  120  to  make  con- 
tact with  the  springs  122  twice,  thus  send- 
ing two  impulses  through  the  vertical  mag- 
net 75,  said  circuit  being  traced  from  ground 
G^  through  the  contact  of  springs  120  and  125 
122,  contact  of  springs  124  and  123,  private 
relay  102  and  through  the  vertical  magnet 
75  and  the  side  switch  wiper  107  to  the  bat- 
tery lead  100.  Upon  the  vertical  magnet  be- 
ing operated  twice  momentarily,  the  switch  130 


1,327,523 


shaft  is  raised  two  steps  opposite  the  row 
of  contacts  in  which  terminates  the  trunk 
line  leading  to  the  second  selector  F.  The 
relay  103  being  slow  acting  retains  its  ar- 
te mature  all  the  time  impulses  are  being  trans- 
mitted. Likewise,  the  private  relay  102  be- 
ing slow  acting  is  also  maintained  in  oper- 
ated position  until  the  last  impulse  has  been 
transmitted,  at  which  time  its  armature  falls 

10  hack  to  break  the  circuit  of  the  private  mag- 
net 125,  which  allows  the  side  switch  to  pass 
from  first  to  second  position,  thereby  trans- 
ferring battery  current  by  means  of  the 
side   switch   wiper   107   from  the   vertical 

15  magnet  75  to  the  rotary  magnet  76,  which 
latter  operates  to  automatically  rotate  the 
wipers  onto  an  idle  contact.  The  circuit  of 
the  rotary  magnet  is  as  follows:  from 
ground  G^  through  the  interrupter  springs 

20  of  said  magnet,  slow  acting  relay  126,  side 
switch  wiper  107  to  the  battery  lead  100. 
The  function  of  the  slow  acting  relay  126  is 
to  place  a  guarding  potential  from  ground 
G''  onto  the  private  contact  79  immediately 

25  upon  the  wipers  coming  to  rest,  so.  as  to  in- 
sure against  another  selector  engaging  these 
contacts  before  the  switch  ahead  has  time  to 
throw  back  the  guarding  potential  from 
ground   G*.     This   circuit  is  traced   from 

30  ground  G''  through  the  contact  of  springs 
127  and  128  and  the  side  switch  wiper  106  to 
the  private  wiper  79. 

Upon  the  line  connection  being  extended 
to  the  second  selector  F,  the  line  relay  74^ 

35  and  the  slow  relay  103^  are  energized  in  a 
manner  similar  to  that  described  for  the 
first  selector  E.  The  subscriber  now  turns 
his  dial  for  the  second  digit  2,  thereby  op- 
erating the  selector  F  in.  precisely  the  same 

40  manner  as  the  selector  E  to  raise  and  ro- 
tate the  line  wipers  77^  and  78^  and  wiper 
79*  onto  an  idle  trunk  line  leading  to 
the  connector  H.  Upon  the  connection  be- 
ing extended  to  the  connector,  the  line  relay 

45  109  is  energized,  together  with  the  relay  110, 
the  circuit  of  the  former  being  traced  from 
ground  G®  through  the  lower  winding  of 
the  relay  109,  conductor  130,  line  wiper  78*, 
side  switch  wiper  104*,  line  wiper  78,  side 

50  switch  wiper  104,  bank  springs  69  and  67, 
conductor  90,  through  the  subscriber's  tele- 
phone, back  over  the  conductor  91,  bank 
springs  66  and  68,  side  switch  wiper  105, 
line  wiper  77,  side  switch  wiper .  105*,  line 

55  wiper  77*,  conductor  131  (Fig.  9),  through 
the  upper  winding  of  the  relay  109  to  bat- 
tery B  and  to  groimd  G.  The  circuit  of  the 
rela}'  110  is  traced  from  ground  G^"  through 
the   contact   of   springs   132    and    133    and 

60  through  the  relay  110  to  the  battery  B.  The 
central  office  is  now  in  a  position  to  receive 
the  impulses  for  the  third  digit  2,  upon 
which  the  subscriber  operates  his  dial  in  the 
usual  manner  to  interrupt  the  circuit  of  the 

65  line  relay    109   twice    momentarily.     Each 


time  the  line  relay  deenergizes,  a  circuit  is 
closed  from  ground  G^"  through  the  contact 
of  springs  132  and  134,  contact  of  springs 
136  and  135  and  through  the  vertical  mag- 
net 83,  side  switch  wiper  137  and  through  70 
the  private  relay  138  to  battery  B.     The 
vertical  magnet    83    is    energized  twice  to 
raise  the  shaft  wipers  80,  81  and  82  two 
steps  opposite  the  row  of  contacts  in  which 
is  situated  the  terminals  of  the  line  leading  75 
to  the  speaking  clock  L.    The  private  relay 
138  operates  in  a  manner  similar  to  that  of 
the  relaj'  102  in  the  selector  E  to  close  the 
circuit  of  the  private  magnet  85  while  the 
vertical  magnet  is  operating.     This  circuit  gO 
extends  from  ground  G^'^  through  the  con- 
tact of  springs  140  and  141*,  through  the 
private  magnet  85  to  battery  B.    After  the 
last  impulse  of  the  series  has  been  trans- 
mitted, the  relay  138  deenergizes,  thereby  85 
breaking  the  circuit  of  the  private  magnet 
85,  which  in  turn  deenergizes  and  allows 
the  side  switch  to  pass  to  second  position. 
The  passing  of  the  side  switch  wiper  137 
to  second  position  transfers  the  battery  con-  90 
nection  from  the  vertical  magnet  83  to  the 
rotary  magnet  84.    The  subscriber  now  op- 
erates his  dial  for  the  last  digit  0,  thereby 
causing  the  line  relay  109  to  deenergize  ten 
times  to  transmit  a  series  of  ten  impulses  95 
through  the  rotary  magnet  84.    The  circuit 
for  the  rotary  magnet  is  traced  from  ground 
G^°  through  the  contact  of  springs  132  and 
134,  springs  136  and  135,  contact  of  springs 
141  and  142  and  through  the  rotary  magnet  lOO 
84  and  private  relay  138  to  battery  B.    The 
private  relay  again  breaks  the  circuit  of  the 
private  magnet  85  at  the  cessation  of  the 
impulses  to  release  the  side  switch  to  tliird 
position.     As   is  well  loiown,   the  private  105 
contacts    of    one    connector    are    generally 
wired  to  the  corresponding  contact  in  all 
other  connector  switches  of  the  same  group 
for  the  purpose  of  protecting  a  called  line 
from  being  engaged  by  more  than  one  sub-  110 
scriber  at  a  time.     Upon  the  side  switch 
wipers  145  and  147  passing  to  third  posi- 
tion, circuits  are  closed  through  the  upper 
winding  of  the  relay  86  and  the  magnet  40 
and  through  the  lower  winding  of  the  relay  115 
86  and  relay  146,  the  latter  circuit  being 
traced  from  ground  G^^  through  the  side 
switch  wiper  148,  lower  winding  of  the  re- 
lay 86,  contact  of  springs  149  and  150,  side 
switcli  wiper  145,  line  wiper  82  and  through  120 
the  relay  146  to  battery  B.    The  former  cir- 
cuit is  traced  from  battery  B,  upper  wind- 
ing of  the  relay  86,  side  switch  wiper  147, 
line  wiper  80  and  through  the  magnet  40 
to  ground  G".    Upon  the  relay  146  becom-  125 
ing  energized,  the  talking  circuit  is  closed 
at  the  springs  153,  154,  155  and  156.    Upon 
the  relay  86  becoming  energized,  the  springs 
156*  and  157  break  contact,  so  as  to  prevent 
the   circuit  of  the  ringer   relay  becoming  130 
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closed  when  the  side  switch  wiper  137  passes 
to  third  position,  at  which  time  battery  cur- 
rent is  transferred  from  the  rotary  magnet 
84  to  said  ringer  relay.  The  springs  of  the 
5  ringer  relay  87  are  adjusted  with  much  more 
tension  than  those  of  the  relay  86,  so  as  to 
enable  the  last-mentioned  relay  to  pull  up 
before  the  ringer  relay  87  should  the  circuit 
of  the  ringing   interrupter  200   be   closed. 

10  Upon  the  energization  of  the  magnet  40, 
the  reproducers  11  and  ll''  are  lowered  onto 
the  record  in  the  manner  explained  in  con- 
nection with  Figs.  1,  2,  3,  4,  5  and  6,  Avhereby 
the  time  of  day  is  announced  to  the  calling 

15  subscriber. 

After  the  subscriber  has  learned  the  time, 
he  may  release  the  connection  by  hanging 
up  his  receiver.  Upon  the  hanging  up  of  the 
receiver  at  the  substation  A,  the  circuit  of 

20  the  connector  line  relay  109  is  broken,  and 
said  relay  deenergizes  to  open  the  circuit  of 
the  connector  release  relay  110,  as  well  as  the 
holding  circuit  of  the  release  relays  103"^  and 
103  of  the  selectors  F  and  E,  respectively, 

25  this  holding  circuit  being  transferred  from 
ground  G^°  by  the  passing  of  the  connector 
side  switch  wiper  165  from  second  to  third 
position.  The  relays  110, 103''  and  103,  upon 
deenergizing,  close  the  circuits  of  the  release 

30  magnets  166,  167^  and  167  of  their  respec- 
tive switches.  These  circuits  are  all  similar 
to  each  other,  that  for  the  connector  release 
magnet  extending  from  ground  G^"  through 
the  springs  132  and  134,  back  contact  of  the 

35  spring  136,  release  magnet  166  and  off-nor- 
mal contact  168.  The  mechanism  of  the  re- 
spective switches  is  restored  to  normal  posi- 
tion immediately  upon  the  energization  of 
the  magnets  166,  167''  and  167  and  the  cir- 

40  cuits  of  the  magnets  arc  broken  at  the  shaft- 
controlled  off-normal  contacts  when  the 
shafts  reach  their  lowest  positions. 

The  relay  103  of  the  selector  E  not  only 
closes  the  circuit  of  the  release  magnet  167, 

45  biit  destroys  the  holding  circuit  of  the  wind- 
ing 60  of  the  switch  C,  which  deenergizes 
and  allows  the  plunger  arm  of  said  switch 
to  return  to  normal  position. 

It  will  thus  be  seen  that  I  have  devised  a 

1)3  very  efficient  phonographic  announcer,  and 
while  I  have  illustrated  one  specific  embodi- 
ment of  my  invention  and  have  shown  this 
in  connection  with  an  automatic  telephone 
system  of  a  particular  type,  it  will,  of  course, 

5*5  be  understood  that  my  invention  is  capable 
of  many  modifications  and  changes.  Thus, 
while  I  have  shown  the  cylinder  provided 
with  two  groups  of  impressions  and  two  re- 
producers in  order  to  record  the  time  of  day, 

60  it  is  obvious  that  the  record  might  be  pro- 
vided with  a  separate  impression  for  each 
minute  of  the  twelve  hours  and  only  one  re- 
producer employed,  which  reproducer  would 
be  stepped  along  one  step  each  minute  and 

65  returned  to  its  starting  point  once  in  twelve 


hours.     Likewise,  while  I  have  referred  to 
my  announcer  as  a  time  announcer,  it  is,  of 
course,  imderstood  that  this  device  can  be 
used  for  imparting  any  other  information, 
or  for  advertising  purposes,  or,  if  desired,  yg 
these  features  can  be  combined,  as,  for  ex- 
ample, each  groove  could  contain  a  time  an- 
nouncement together  with  some  advertise- 
ment, or  items  of  news  could  be  interpolated 
^vhen  desired.    Likev/ise,  I  do  not  wish  to  be  75 
limited  to  the  form  of  telephone  system  with 
which  I  have  chosen  to  illustrate  my  inven-  ■ 
tion,  as  it  is  obvious  that  my  invention  is 
adapted  for  use  in  connection  with  other 
forms  of  automatic  or  semi-automatic  sys-  go 
terns. 

What  I  claim  as  my  invention  is : — 

1.  In  a  telephone  system,  subscribers' 
lines,  an  automatic  annoimcer,  and  auto- 
matic progressively  movable  means  con-  gK 
trolled  by  a  calling  subscriber  for  establish- 
ing connection  between  any  of  said  subscrib- 
ers' lines  and  said  announcer. 

2.  In  a  telephone  system,  subscribers' 
lines,  automatic  progressiA^ely  movable  90 
sv\'itches  associated  with  said  lines,  a  pho- 
nographic announcer,  and  means  under  the 
control  of  a  calling  subscriber  for  operating 
said  switches  to  establish  connection  with 
said  announcer.  95 

3.  In  a  telephone  sj^stem,  subscribers' 
lines,  a  phonographic  announcer,  an  auto- 
matic coimector  switch,  means  for  establish- 
ing connection  from  any  one  of  said  lines  to 
said  connector,  and  means  controlled  by  a  100 
calling  subscriber  for  then  operating  said 
connector  to  establish  connection  with  said 
announcer. 

4.  In    a    telephone    system,    subscribers' 
lines,  a  phonographic  announcer,  an  auto-  105 
matic  connector  switch,  means  for  establish- 
ing connection  from  any  one  of  said  lines 

to  said  connector  switch,  bank  contacts  with 
which  said  connector  is  adapted  to  establish 
a  connection,  connections  from  certain  of  no 
said  contacts  to  the  subscribers'  lines,  and 
connections  from  other  of  said  contacts  to 
said  announcer. 

T).  In  a  telephone  system,  subscribers' lines, 
a  phonographic  announcer,  an  automatic  11  !5 
connector  switch,  means  for  establishing  con- 
nection from  any  one  of  said  lines  to  said 
connector  switch,  bank  contacts  with  which 
said  connector  is  adapted  to  establish  a  con- 
nection, connections  from,  certain  of  said  120 
contacts  to  the  subscribers'  lines,  connec- 
tions from  other  of  said  contacts  to  said  an- 
nouncer, a  source  of  ringing  current,  a  ring- 
ing relay  for  said  connector  for  automati- 
cally connecting  said  ringing  current  to  a  125 
subscriber's  line  when  said  connector  makes 
connection  with  one  of  said  lines,  and  means 
for  breaking  the  circuit  of  said  ringing  re- 
lay when  said  connector  makes  connection 
with  said  announcer.  •  130 
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6.  In  a  telephone  system,  a  subscriber's 
line,  a  phonographic  announcer,  an  auto- 
matic connector  switch,  means  for  establish- 
ing connection  from  said  line  to  said  switch, 

Q  bank  contacts  with  which  said  connector  is 
adapted  to  make  contact,  normally  open  con- 
nections between  certain  of  said  contacts  and 
said  announcer,  means  for  operating  said 
switch,  and  means  for  closing  said  normally 
10  open  connections  when  said  switch  engages 
with  one  of  the  contacts  associated  with  the 
announcer. 

7.  In  a  telephone  system,  a  subscriber's 
line,   a   phonographic   announcer,   an   auto- 

15  matic  connector  switch,  means  for  estab- 
lishing connection  from  said  line  to  said 
switch,  bank  contacts  with  which  said  con- 
nector is  adapted  to  make  contact,  normally 
open  connections   between  certain   of  said 

20  contacts  and  said  announcer,  means  for  op- 
erating said  switch,  means  for  closing  said 
normally  open  connections  when  said  switch 
engages  with  one  of  the  contacts  associated 
with  the  announcer,  a  source  of  ringing  cur- 

25  rent,  a  ringing  relay  for  said  connector  for 
automatically  connecting  said  ringing  cur- 
rent to  the  subscriber's  line  when  said  con- 
nector makes  connection  with  said  line,  and 
means  for  bi-eaking  the  circuit  of  said  ring- 

30  ing  relay  when  said  connector  makes  con- 
nection with  said  announcer. 

8.  In  a  telephone  system,  subscribers' 
lines,  a  phonographic  announcer  comprising 
a  record  and  a  stylus  normally  disengaged 

35  from  said  record,  automatic  switches  for  es- 
tablishing connection  from  said  lines  to  said 
announcer,  and  means  operating  to  permit 
said  stylus  to  engage  said  record  upon  the 
establishment  of  said  connection. 

40  9.  In  a  telephone  system,  subscribers' 
lines,  a  phonographic  announcer  comprising 
a  record  and  a  stylus  normally  held  out  of 
contact  with  said  record,  an  automatic  con- 
nector switch,  means  for  establishing  con- 

45  nection  from  any  one  of  said  lines  to  said 
connector  switch,  means  for  then  operating 
said  connector  switch  for  establishing  con- 
nection with  said  announcer,  a  relay  adapted 
to  be  energized  when  such  connection  is  es- 

50  tablished,  and  means  controlled  by  the  ener- 
gization of  said  relay  for  permitting  said 
stylus  to  engage  said  record. 

10.  In  a  telephone  system,  subscribers' 
lines,  a  phonographic  announcer,  an  auto- 

55  matic  connector  switch,  means  for  establish- 
ing connection  from  one  of  said  lines  to  said 
switch,  bank  contacts  with  which  said  con- 
nector is  adapted  to  contact,  normally  open 
connections  between  certain  of  said  contacts 

60  and  said  announcer,  connections  from  other 
of  said  contacts  to  subscribers'  lines,  a  relay, 
means  controlled  by  said  relay  for  closing 
said  normally  open  connections  when  said 
switch  engages  with  one  of  the  contacts  as- 

65  sociated  with  said  announcer,  a  source  of 


ringing  current,  a  ringing  relay  for  said  con- 
nector for  automatically  connecting  said 
ringing  current  to  one  of  said  subscribers' 
lines  when  said  connector  makes  connection 
with  such  line,  another  relay  for  said  con-  >jq 
nector,  and  means  controlled  by  said  other 
relay  for  breaking  the  circuit  of  said  ring- 
ing relay  when  said  connector  makes  connec- 
tion with  said  announcer. 

11.  A  phonographic  announcer,  a  plural-  75 
ity  of  lines  associated  therewith,  means  for 
extending  any  one  of  said  lines  to  said  an- 
nouncer, a  receiver  for  said  extended  line,  a 
first  and  a  second  reproducer  for  said  an- 
nouncer for  affecting  said  receiver,  one  rec-  go 
ord  for  said  first  reproducer,  several  records 
for  the  second  reproducer,  means  for  plac- 
ing said  reproducers  in  operative  engage- 
ment with  their  records,  said  means  con- 
trolled over  the  extended  line,  means  for  g5 
shifting  said  second  reproducer  from  one 
record  to  another. 

12.  A  phonographic  announcer,  a  plural- 
ity of  lines  associated  therewith,  means  for 
extending  any  one  of  said  lines  to  said  an-  90 
nouncer,  a  receiver  for  said  extended  line,  a 
first  and  a  second  reproducer  for  said  an- 
nouncer for  affecting  said  receiver,  one  rec- 
ord for  said  first  reproducer,  several  records 
for  the  second  reproducer,  means  for  plac-  95 
ing  said  reproducers  in  operative  engage- 
ment with  their  records,  said  means  con- 
trolled over  the  extended  line,  means  for 
shifting  said  second  reproducer  from  one 
record  to  another,  whereby  the  receiver  may  100 
respond  to  the  record  of  the  first  reproducer 
and  to  a  plurality  of  records  of  the  second 
reproducer  while  the  first  reproducer  is  re- 
tained in  operative  engagement  with  its 
record. 

13.  A  phonographic  announcer,  a  plu- 
rality of  lines  associated  therewith,  auto- 
matic means  for  extending  any  one  of  said 
lines  to  said  announcer,  a  receiver  for  said 
extended  line,  a  first  and  a  second  repro- 
ducer for  said  announcer  for  affecting  said 
receiver,  one  record  for  said  first  reproducer, 
several  records  of  the  second  reproducer, 
means  for  placing  said  reproducers  in  op- 
erative engagement  with  their  records,  said  115 
means  controlled  over  the  extended  line,  and 
means  for  shifting  said  second  reproducer 
from  one  record  to  another. 

14.  A  phonographic  announcer,  a  plu- 
rality of  lines  associated  therewith,  auto-  120 
matic  trunking  means  for  extending  any 
one  of  said  lines  to  said  announcer,  a  re- 
ceiver for  said  extended  line,  a  first  and  a 
second  reproducer  for  said  announcer  for  af- 
fecting said  receiver,  one  record  for  said  125 
first  reproducer,  several  records  for  the  sec- 
ond reproducer,  means  for  placing  said  re- 
producers in  operative  engagement  with 
their  records,  said  means  controlled  over 
the  extended  line,  and  means  for  shifting  130 
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said  second  reproducer  from  one  record  to 
another. 

15.  A    phonographic    announcer,    a   plu- 
rality of  lines  associated  therewith,  auto- 

5  matic  trunking  means  comprising  a  plu- 
rality of  progressively  movable  switches  for 
extending  any  one  of  said  lines  to  said  an- 
nouncer, a  receiver  for  said  extended  line,  a 
first  and  a  second  reproducer  for  said  an- 

10  nouncer  for  affecting  said  receiver,  one 
record  for  said  first  reproducer,  several 
records  for  the  second  reproducer,  means 
for  placing  said  reproducers  in  operative 
engagement  with  their  records,  said  means 

15  controlled  over  the  extended  line,  and  means 
for  shifting  said  second  reproducer  from 
one  record  to  another. 

16.  A   phonographic    announcer,    a    plu- 
rality of  lines  associated  therewith,  means 

20  for  extending  ony  one  of  said  lines  to  said 
announcer,  a  receiver  for  said  extended  line, 
a  first  and  a  second  reproducer  for  said  an- 
nouncer for  affecting  said  receiver,  a  plu- 
rality of  records  for  said  first  reproducer, 

25  several  records  for  the  second  reproducer, 
means  for  placing  said*  reproducers  in  op- 
erative engagement  with  their  records,  said 
means  controlled  over  the  extended  line, 
means  for  shifting  said  second  reproducer 

30  from  one  record  to  another,  whereby  the  re- 
ceiver may  respond  to  the  record  of  the  first 
reproducer  and  to  a  plurality  of  records  of 
the  second  reproducer  while  the  first  re- 
producer is  retained  in  operative  engage- 

35  ment  with  its  record,  and  means  for  shift- 
ing said  first  reproducer  from  one  record  to 
the  other. 

17.  A   phonographic   announcer,    a   plu- 
rality of  lines  associated  therewith,  means 

40  for  extending  any  one  of  said  lines  to  said 
announcer,  a  receiver  for  said  extended  line, 
a  first  and  a  second  reproducer  for  said  an- 


nouncer for  affecting  said  receiver,  a  plu- 
rality of  records  for  said  first  reproducer, 
several  records  for  the  second  reproducer,  ^^ 
means  for  placing  said  reproducers  in  op- 
erative engagement  with  their  records  and 
for  withdrawing  them  from  such  engage- 
ment, said  means  controlled  over  the  ex- 
tended line,  means  for  shifting  said  second  g^ 
reproducer    from   one    record   to    another, 
whereby  the  receiver  may  respond  to  the 
record  of  the  first  reproducer  and  to  a  plu- 
rality of  records  of  the  second  reproducer 
Avhile  the  first  reproducer  is  retained  in  op-  gg 
erative   engagement   with   its   record,   and 
means   for   shifting   said    first   reproducer 
from  one  record  to  the  other  before  said 
withdrawing  means  operates  to  withdraw 
said  reproducer  from  operative  engagement  gQ 
with  their  records. 

18.  A  phonographic  announcer,  a  plu- 
rality of  lines  associated  therewith,  means 
for  extending  any  one  of  said  lines  to  said 
announcer,  a  receiver  for  said  extended  liue,  55 
a  first  and  a  second  reproducer  for  said  an- 
nouncer for  affecting  said  receiver,  one 
record  for  said  first  reproducer,  several 
records  for  the  second  reproducer,  means 
for  placing  said  reproducers  in  operative  en-  70 
gagement  with  their  records  and  for  with- 
drawing them  from  such  engagement,  said 
means  controlled  over  the  extended  line,  and 
means  for  shifting  said  second  reproducer 
from  one  record  to  another  before  said  75 
withdrawing  means  operates  to  withdraw 
said  reproducer  from  operative  engagement 
with  their  records. 

Signed  by  me  at  Chicago,  Cook  county, 
Illinois,  this  28th  day  of  June,  1913. 

JOHN  G.  BLESSING. 

Witnesses : 

AuBEKT  Andersen, 
George  Yanochowski. 
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Specification  of  Letters  Patent.  Patented  May  33,  1917. 

Application  filed  February  24, 1916.     Serial  No.  80,183. 


To  all  whfOm  it  may  concern: 

Be  it  known  that  I,  Stephen  L.  Haet- 
MAN,  a  citizen  of  the  United  States,  residing 
at  Filhnore,  in  the  county  of  Ventura  and 
5  State  of  California,  have  invented  new  and 
useful  Improvements  in  Phonograph-Cab- 
inets, of  which  the  following  is  a  specifica- 
tion. 

My  invention    relates   to    a    phonograph 
10  cabinet. 

It  is  an  object  of  this  invention  to  con- 
struct  a   phonograph  cabinet  which  has  a 
chamber  for  holding  the  disk  records  and 
Avliich  chamber  is  provided  Avith  a  pair  of 
15  sliding,  side  panels.     On  the  inner  walls  of 
the    sliding    panels    record    containers    are 
mounted.     Each  sliding  panel  is  provided 
at  its  lower  end  with  a  pair  of  laterallj'^  pro- 
jecting pins  which  slidably  engage  vertical 
20  grooves  in  the  adjacent  vralls  of  the  record 
chamber.    A  pair  of  f  oldable  legs  are  hinged 
to  the  upper  corners  of  the  panel.    A  lock- 
ing device  is  provided  to  retain  the  panel  in 
its  normally  closed  position.     When  it  is 
25  desired  to  use  the  records,  the  locking  de- 
vice is  operated,  allowing  the  panel  to  be 
moved  to  a  horizontal  position  so  that  the 
same  will  be  in  a  plane  with  the  upper  end 
of  said  chamber.    The  foldable  legs  support 
30  thp  outer  horizontal  end  of  the  panel  and 
the  locking  device  retains  the  panel  in  opera- 
tive position.    The  sliding  panel  when  in  its 
horizontal  position  has  the  form  of  a  small 
table  on  the  top  of  which  the  record  con- 
35  tainer  is  mounted,  and  the  records  are  in 
the  most  convenient  position  for  playing  the 
phonograph.     When  it  is  desired  to  move 
the  panel  into  its  normal  vertical  position  so 
that  the  records  will  be  within  the  record 
40  chamber,  the  locking  deA-ice  is  operated  and 
the  panel  is  slid  into  place,  while  the  fold- 
able  legs  are  moved  in  position  close  against 
the  vertical  edges  of  the  cabinet. 

With  the  above  and  other  objects  in  view 
4  6  which  will  appear  as  the  description  pro- 
ceeds, my  invention  consists  in  the  construc- 
tion, arrangement  and  combination  of  parts 
hereinafter  described  and  claimed. 

In    the    accompanying    drawings    which 
50  form  a  part  of  this  specification,  I  have  illus- 
trated a  convenient  and  practical  embodi- 
ment of  my  invention,  and  in  which : 

Figure  1  is  a  perspective  view  of  a  phono- 
graph cabinet  provided  Avith  a  pair  of  slidr 


i|ig  panels  arranged  on  opposite  sides,  said  55 
panels  being  shown  in  their  operative  hori- 
zontal position. 

Fig.  2  is  a  front  elevation  of  the  cabinet 
showing  the  left  hand  sliding  panel  in  nor- 
nial  or  closed  position  and  the  right  hand  60 
panel  in  extended  or  operative  position. 

Fig.  3  is  a  detail  section  on  an  enlarged 
scale  on  line  3 — 3,  Fig.  2. 

Fig.  4  is  a  detail  section  on  an  enlarged 
scale   of  the  locking  device  on  line  4 — 4,  65 
Fig.  1. 

In  the  drawings,  10  designates  a  phono- 
graph of  any  suitable  or  preferred  construc- 
tion  ha^'ing   below    its   sound   reproducing 
mechanism,  a  rectangular  box  shaped  record  70 
chamber  11.     The  record  chamber  is  pro- 
vided with  a  pair  of  movable  or  sliding  side 
panels  12  arranged  on  opposite  sides  thereof. 
The  construction  of  the  side  panels  is  ex- 
actly  alike,   and   therefore   the   description  75 
will  be  limitecj  to  only  one  of  them.    It  will 
be  understood  that  the  record  chamber  may 
be  provided  with  but  one  slidable  side  panel, 
but  it  is  preferable  to  have  two  such  panels 
arranged  on  opposite  sides,  as  shown.     On  80 
the  inner  face  of  the  side  panel  12,  a  record 
container  13  is  securelj''  mounted.    The  same 
is  box  shaped  and  provided  with  a  suitable 
nurnber  of  parallel  slots  14  in  which  the  disk 
records  are  removably  moimted.    It  should  85 
be  noted  that  the  lower  end  wall  15  of  the 
container  is  wider  than  the  upper  end  wall 
16,  the  lower  end  wall  being  upwardly  in- 
clined so  that  the  cenjter  of  each  disk  record 
falls  within  said  lower  jencj  wall  when  {he  90 
side  panel  is  in  its  normal  closed  position, 
whereby  the  records  will  be  prevented  from 
falling  out  of  jthe  container.     (See  Fig.  2.) 
The  front  wall  17  and  the  rear  wall  18  of 
the  record  chamber  are  provided  at  their  95 
A'ertical  sides  with  vertical  grooves  19  which 
are  adjacent  to  the  vertical  edges  of  the 
panel  12.     These  grooA'^es  are  adapted  for 
the  reception  of  a  pair  of  anti-friction  roll- 
ers or  pins  20  laterally  extending  from  the  lOO 
lower  ends  of  the  vertical  edges  of  the  panel 
12  to  Avhich  they  are  securely  fastened.     A 
pair  of  hinged  legs  21  are  secured  to  the  up- 
per corners  of  the  panel  12,  said  legs  lying 
flat  and  parallel  against  the  panel  12  when  105 
the  latter  is  in  its  closed  position.      (See 
Fig.  2.) 
A  spring  catch  22  is  provided  in  the  si4e 
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wall  23  above  the  side  panel  12  of  the  pho- 
nograph cabinet.  The  spring  catch  is  pref- 
erably positioned  in  the  middle  of  the  lower 
edge  of  the  side  wall  and  consists  of  a  knob 
5  or  handle  24  actuating  a  spring  controlled 
bolt  25  whose  lower  end  normally  projects 
below  the  lower  edge  of  the  wall  23  in  en- 
gagement with  a  metal  plate  26  secured  to 
the  side  panel  12. 

10  When  it  is  desired  to  conA^ert  the  side 
panel  into  an  auxiliary  table  or  stand,  so 
that  the  record  container  will  be  on  the  top 
thereof,  as  shown  in  Figs.  1  and  2,  the  bolt 
25  of  the  spring  catch  22  is  lifted  by  means 

15  of  the  knob  2i  so  as  to  allow  the  upper  end 
of  said  side  panel  to  be  moved  outwardly 
away  from  the  phonograph.  At  the  same 
time  the  legs  21  are  moved  outAvardl}',  while 
the  lower  end  of  the  side  panel  12  moves  ver- 

20  tically  upwardly,  the  rollers  20  sliding  to  the 
upper  position  in  the  stationary  grooves  19 
in  the  front  and  the  rear  walls  of  the  record 
chamber.  When  the  rollers  have  reached 
the  extreme  upper  ends  of  the  grooves  19,  a 

25  slight  horizontal  pull  in  the  panel  12  will 
cause  them  to  seat  in  horizontal  recesses  19' 
extending  outwardly  from  the  grooves  19. 
The  spring  catch  22  will  engage  a  metal 
thimble  27  arranged  in  the  lower  inner  end 

30  of  the  panel  12  and  thus  securely  lock  the 
panel  in  its  horizontal  position.  The  disk 
records  will  now  be  adjacent  to  the  sound 
reproducing  mechanism  of  the  phonograph 
and  convenient  for  handling  them.     When 

35  it  is  desired  to  move  the  panel  12  into  nor- 
mal closing  position,  the  spring  catch  22  is 
raised  and  the  panel  12  is  moved  slightly 
toward  the  cabinet  and  allowed  to  slide  into 
position.    When  the  panel  is  in  its  vertical 

40  closed  position,  the  spring  catch  22  will  en- 
gage the  metal  plate  26  thus  securely  lock- 
ing it  in  place. 

While  I  have  shown  the  preferred  con- 
struction as  now  known  to  me,   it  will  be 

45  obvious  that  changes  may  be  made  in  the 
details  of  construction  and  arrangement 
without  departing  from  the  spirit  of  my  in- 
vention as  defined  in  the  appended  claims. 


I  claim: 

1.  In  a  phonograph  cabinet  having  side  50 
walls  with  vertical  grooves,  the  combination 

of  a  record  chamber  comprising  a  slidable 
panel,  lateral  pins  at  the  lower  corners  there- 
of adapted  to  slide  in  said  grooves,  a  pair  of 
legs  hinged  to  the  upper  corners  of  said  55 
panel,  a  recoid  container  mounted  on  the 
inner  face  of  said  panel,  and  means  for  lock- 
ing said  panel  in  closed  and  open  positions. 

2.  A   phonograph    cabinet    having    side 
walls  with  vertical  grooves,  the  combination  60 
of  a  record  chamber  comprising  a  slidable 
panel,  lateral  pins    at    the    lower    corners 
thereof  adapted  to  slide  in  said  grooves,  a 
pair  of  legs  hinged  to  the  upper  corners  of 
said  panel   and   adapted   when   the   record  65 
chamber  is  closed,  to  lie  flat  and  parallel 
against  said  side  walls,  a  record  container 
provided  with  a  plurality  of  parallel  slots 
mounted  on  the  inner  face  of  said  panel,  and 
means  for  automatically  locking  said  panel  70 
in  closed  and  open  positions. 

3.  In  a  phonograph  cabinet  having  side 
walls,  the  combination  of  a  record  chamber 
comprising  a  slidable  panel,  means  at  the 
lower  corners  thereof  in  permanent  connec-  7r 
tion  with  said  side  walls  and  adapted  to 
move  verticall}^  along  said  side  walls,  a  pair 

of  legs  hinged  to  the  upper  corners  of  said 
panel,  a  record  container  mounted  on  the 
inner  face  of  said  panel,  and  means  for  80 
locking  said  panel  in  open  position. 

4.  In  a  phonograph  cabinet  having  side 
walls,  the  combination  of  a  recoid  chamber 
comprising  a  vertical  panel,  means  mounted 
thereon  in  permanent  connection  with  said  85 
side  Avails  and  vertically  movable  thereon,  a 
pair  of  legs  hinged  to  the  upper  corners  of 
said  panel,  and  a  record  container  mounted 
on  the  inner  face  of  said  panel,  whereby, 
when  said  panel  is  moved  into  open  position,  90 
said  container  will  be  on  the  upper  face  of 
said  panel. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification. 

STEPHEN  L.  HAETMAN. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents, 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Charles  S.  Btorton, 
a  citizen  of  the  United  States,  residing  at 
Oak  Park,  in  the  county  of  Cook  and  State 
5  of  Illinois,  have  invented  new  and  useful 
Improvements  in  Combined  Pianos  and 
Phonographs,  of  which  the  following  is  a 
specification,  reference  being  had  to  the 
accompanying    drawings,    forming   a    part 

10  thereof. 

The  purpose  of  this  invention  is  to  pro- 
vide an  improved  construction  for  embody- 
ing within  the  case  of  a  piano  a  complete 
phonograph,   or   sound-reproducing   device 

15  of  that  general  character,  the  specific  pur- 
pose of  the  invention  being  to  adapt  the 
phonograph  to  be  completely  inclosed  with- 
in the  piano  case  of  ordinary  dimensions  in 
front  of  the  hammer  action,  and  to  accom- 

20  modate  in  working  position  a  record  of  the 
largest  size  commonly  used,  notwithstand- 
ing the  diameter  of  such  record  exceeds 
the  distance  from  the  vertical  plane  of  the 
hammers  to  the  inner  surface  of  the  for- 

25  ward  side  of  the  case.     It  consists  in  the 
elements  and  features  of  construction  shown 
and  described  as  indicated  in  the  claims. 
In  the  drawings: 
Figure  1  is  a  perspective  view  of  a  player 

30  piano  equipped  with  this  invention. 

Fig.  2  is  a  vertical  fore-and-aft  section 
axial  with  respect  to  the  record  carrier  of 
the  phonograph,  showing  a  portion  of  the 
piano  casing  and  of  the  hammer  action  in 

35  its  customary  relation  thereto,  the  phono- 
graph mechanism  being  shown  at  position 
for  playing. 

Fig.  3  is  a  partly  sectional  plan  view 
with  the  parts  in  the  position  of  Fig.  2. 

40  Fig.  4  is  a  vertical  section  at  the  line, 
4 — 4,  on  Fig.  2. 

Fig.  5  is  a  detail  at  the  line,  5 — 5,  on  Fig. 
4,  showing  the  sound  conduit  in  a  position 
approaching  the  horn  for  engagement  there- 

45  with. 

In  the  drawings,  the  piano  case,  1,  may  be 
understood  as  containing  customary  forms 
•    of  automatic  playing  mechanism,  compris- 
ing a  motor  conventionally  represented  at, 

50  2,  the  tracker  and  note  sheet  roll  carrying 
box,  3,  with  the  rolls,  4  and  5,  and  the  note 
sheet,  6,  therein.  The  phonograph  con- 
tained in  the  piano  case  at  the  left  hand 
side  of  the  tracker  box,  that  is,  at  the  oppo- 

65  site  from  that  at  which  the  motor  is  shown, 


is  to  be  understood  as  actuated  by  the  mo- 
tor which  operates  the  automatic  playing 
mechanism  of  the  piano,  that  is,  it  drives 
the  rolls,  4  and  5,  for  propelling  the  note 
sheet,  6;  and  a  shaft,  7,  which  is  shown  as  qq 
extending  back  of  the  tracker  box  from 
the  right  hand  side  thereof  to  the  left  hand 
side,  is  to  be  understood  as  being  opera- 
tively  connected  at  the  right  hand  end  with 
the  motor  which  drives  the  take-up  and  re-  65 
Avind  rolls  of  the  player  mechanism,  said 
motor  and  the  connection  with  this  shaft 
for  driving  the  shaft  not  being  shown,  any 
suitable  motor  and  any  suitable  gear  con- 
nection of  its  train  with  said  shaft  being  70 
employed  for  the  purpose.  At  the  left  hand 
end  of  the  tracker  box  the  shaft,  7,  has  a 
bevel  gear,  8,  which  meshes  with  the  bevel 
gear,  9,  on  a  shaft,  10,  which  has  journal 
bearings  mounted  on  the  left  hand  end  of  75 
the  tracker  box,  and  at  its  forward  end  has 
a  friction  disk,  12,  which  drives  a  friction 
pulley,  13,  on  the  shaft,  14,  which  is  the 
phonograph  mechanism  driving  shaft.  The 
phonograph  mechanism  is  mounted  on  a  80 
tilting  door,  18,  which  closes  an  aperture, 
19,  in  the  forward  side  of  the  piano  case 
when  the  phonograph  is  not  in  service. 
This  door  is  mounted  for  swinging  about 
a  horizontal  axis  extending  longitudinally  85 
of  the  piano  case  for  opening  and  closing 
the  door,  being  for  this  purpose  pivoted 
about  the  axis  of  the  shaft,  14,  by  means 
of  brackets,  16,  15,  one  at  each  end  of  the 
said  door,  the  one  at  the  right  hand  end  90 
obtaining  a  pivot  bearing  on  a  sleeve,  16*, 
extended  from  the  bearing  of  the  shaft,  14, 
on  a  bracket,  16,  which  is  mounted  on  the 
inner  side  of  the  front  wall  of  the  case,  and 
the  bracket,  15,  on  the  left  hand  end  of  the  95 
door  being  similarly  pivoted  on  a  gudgeon 
or  pintle,  17^^,  provided  upon  a  bracket, 
17,  which  is  mounted  upon  the  piano 
case.  The  record  carrier,  20,  mounted 
upon  a  spindle,  21,  is  supported  for  rota-  100 
tion  by  its  spindle  journaled  and  stepped 
in  a  bearing  post,  22,  mounted  rigidly  upon 
the  door,  18,  upon  the  inner  side  thereof. 
The  spindle  has  rigid  with  it  a  bevel  pinion, 
25,  and  said  post,  22  affords  a  journal  bear-  105 
ing  for  the  left  hand  end  of  the  shaft,  14, 
on  which  there  is  a  bevel  pinion,  26,  mesh- 
ing with  the  bevel  pinion,  25.  On  said 
shaft,  14,  the  friction  pulley,  13,  is  mounted 
slidably  for  rotation  therewith,  its  periph-  lie 
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20 
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ery  engaging  frictionally  the  under  face  of 
the  disk,  12,  for  deriving  therefrom  rota- 
tion which  is  transmitted  through  the  pin- 
ions, 25  and  26,  to  the  record  carrier,  20. 
The  pulley,  13,  on  the  shaft,  14,  has  a 
grooved  hub  which  is  engaged  by  a  forked 
arm,  26,  of  an  adjusting  device,  27,  which 
has  a  threaded  stem  engaged  by  a  sleeve, 
28^,  journaled  in  the  left  hand  end  of  the 
tracker  box,  and  having  a  knurled  head, 
28,  for  rotating  it  to  adjust  the  friction 
pulley,  13,  radially  of  the  disk,  12,  for  vary- 
ing the  speed  of  the  record  carrier. 

Upon  the  inner  side  of  the  door,  18,  there 
15  is  mounted  rigidly  a  sound  conduit,  30,  one 
end  of  which  opens  upward  vertically  at 
the  horizontal  position  of  the  door,  that  is, 
at  the  operative  position  of  the  phonograph, 
and  at  this  position  the  other  end  registers 
with  the  smaller  end  of  the  horn,  31,  which 
is  mounted  upon  the  tracker  box  and  has  its 
larger  end  opening  into  the  latter  through 
the  back  thereof  for  delivery  of  the  sound 
through  the  tracker  box  past  the  rolls  and 
note  sheet  therein.    The  .two  abutting  ends 
of  the  sound  conduit,  30,  and  horn,  31,  are 
each  flanged  and  the  surface  of  the  flanges 
are  faced  with  felt,  32,  such  faces  being  in 
a  plane  at  right  angles  to  the  pivotal  axis 
of  the  door,  18,  so  that  the  flange  terminal 
of  the  sound  conduit,  30,  swings  up  along- 
side of  and  into  registration  with  that  of  the 
horn,  31,  when  the  door  carrying  the  phono- 
graph  mechanism   swings   from  closed   or 
35  vertical  position  to  operative  or  horizontal 
position.     The   tone   arm,  40,   haying  the 
sound  box,  41,  at  its  free  end,  is  pivoted  at 
the  opposite  end  to  one  end  of  an  elbow,  42, 
whose  vertical  limb  is  swiveled  in  the  upper 
open   end   of   the   sound   conduit,   30,   for 
swinging  to  carry  the  tone  arm  and  sound 
box  horizontally  when  the  device  is  in  op- 
erative   position    for    cooperation    of    the 
stylus,  43,  on  the  sound  box  with  the  record, 
44,  on  the  record  carrier. 

Any  convenient  means  may  be  employed 
for  locking  the  doOr,  18,  at  operative  posi- 
tion of  the  phonograph  and  also  at  closed 
position  of  the  door.  A  convenient  expe- 
dient for  the  first  purpose  is  to  provide  a 
spring  clasp,  47,  on  the  flange  of  the  horn 
into  which  the  flange  of  the  sound  conduit 
enters  in  swinging  to  the  registered  position 
of  the  two  flanges,  that  is,  of  the  sound  con- 
duit and  the  horn,  that  position  being  the 
open  position  of  the  door  and  the  operative 
position  of  the  phonograph.  The  clasp  be- 
ing only  stiff  enough  to  hold  the  parts  en- 
gaged against  the  pull  of  the  weight  of  the 
door  and  mechanism  carried  by  it,  is  how- 
ever adapted  to  yield  for  disengagement 
upon  a  moderate  push  upon  the  door  for 
swinging  it  to  closed  position.  A  turn-but- 
ton, 48,  having  its  knob  on  the  outer  side  of 
the  door  will  serve  to  engage  it  for  locking 
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it  closed,  and  also  as  a  handle  to  swing  it  to 
open  position. 
I  claim: — 

1.  In  combination  with  a  musical  instru- 
ment case  having^an  aperture  in  the  for-  70 
ward  wall,  a  support  pivoted  to  the  case 
for  swinging  in  a  vertical  fore-and-aft 
plane  from  an  upstanding  toward  a  hori- 
zontal position  protruding  out  through  said 
aperture;  a  phonograph  mechanism  mount-  75 
ed  on  the  support  at  the  side  thereof  which 

is  innermost  at  the  upstanding  position  of 
the  support  and  adapted  to  protrude  out 
through  said  aperture  in  the  approach  of 
the  support  to  horizontal  position.  80 

2.  In  combination  with  a  musical  instru- 
ment case  having  an  aperture  in  the  for- 
ward wall,  a  support  pivoted  to  the  case  for 
swinging  in  a  vertical  fore-and-aft  plane 
from  an  upstanding  toward  a  horizontal  po-  85 
sition  protruding  out  through  said  aperture ; 

a  phonograph  mechanism  mounted  on  the 
support  at  the  side  thereof  which  is  inner- 
most at  the  upstanding  position  of  the  sup- 
port and  adapted  to  protrude  out  through  90 
said  aperture  when  the  support  approaches 
horizontal  position ;  a  horn  mounted  on  the 
support  in  communication  with  the  phono- 
graph sound-reproducing  devices,  the  exit 
end  of  said  sound  conduit  being  positioned 
for  registering  with  the  intake  of  the  horn 
at  the  substantially  horizontal  position  of 
the  support,  said  horn  intake  and  sound  con- 
duit exit  being  relatively  formed  and  po- 
sitioned for  withdrawal  of  the  sound  con- 
duit exit  from  the  horn  intake  in  the  swing- 
ing of  the  support  toward  its  upstanding 
position. 

3.  In  combination  with  a  musical  instru- 
ment case  having  an  aperture  in  its  forward 
wall,  a  support  pivoted  to  the  case  for  swing- 
ing in  a  vertical  fore-and-aft  plane  from  an 
upstanding  toward  a  horizontal  position 
protruding  out  through  said  aperture;  a 
phonograph  mechanism  mounted  on  the  sup- 
port at  the  side  thereof  which  is  innermost  at 
the  upstanding  position  of  the  support  and 
adapted  to  protrude  out  through  the  aper- 
ture when  the  support  approaches  horizon- 
tal position ;  a  horn  mounted  at  a  fixed  posi- 
tion within  the  case,  having  its  intake  mouth 
opening  in  a  vertical  fore-and-aft  plane  at 
right  angles  to  the  pivotal  axis  of  the  sup- 
port ;  a  sound  conduit  mounted  on  said  sup- 
port in  communication  with  the  sound-re- 
producing devices  of  the  phonograph,  hav- 
ing its  exit  or  discharge  mouth  in  the  same 
plane  as  the  intake  of  the  horn,  and  posi- 
tioned for  registration  with  said  intake  at 
the  position  of  maximum  protrusion  of  the 
support. 

4.  In  combination  with  a  player  piano 
having  a  case,  an  automatic  playing  mecha- 
nism mounted  therein,  said  case  having  an 
aperture  in  its  forward  wall ;  a  support  piv- 
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oted  to  the  case  for  swinging  in  a  vertical 
fore-and-aft  plane  from  an  upstanding  to  a 
position  protruding  out  through  said  aper- 
ture;   a   phonograph   mechanism   mounted 
5  on  the  support  at  the  side  thereof  which  is 
innermost  at  the  upstanding  position  of  the 
support,  said  mechanism  comprising  a  prime 
actuating  shaft  whose' axis  is  coincident  with 
the  pivotal  axis  of  the  support,  and  operat- 
ic ing  connections  from  the  motor  of  the  auto- 
matic playing  devices  for  driving  said  shaft. 
5.  In  combination  with  a  piano  having  a 
case  and  automatic  playing  devices  in  said 
case  comprising  a  motor  for  operating  the 
15  playing  devices,  said  case  having  an  aper- 
ture in  its  forward  wall;  a  support  pivoted 
to  the  case  for  swinging  in  a  vertical  fore- 
and-aft  plane  from  an  upstanding  position 
to  a  fore-and-aft  extending  position  pro- 
20  truding  out  through  said  aperture ;  a  phono- 
graph mechanism  mounted  on  the  support 
at  the  side  thereof  which  is  innermost  at  the 
upstanding  position  of  the  support  adapted 
to  protrude  out  through  said  aperture  at  the 
25  fore-and-aft  extending  position  of  the  sup- 
port; said  mechanism  comprising  a  drive 
shaft  whose  axis  is  coincident  with  the  piv- 
otal axis  of  the  support,  and  driving  connec- 
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tions  to  said  shaft  from  the  motor  of  the 
automatic  playing  mechanism;  a  horn 
mounted  fixedly  within  the  piano  case,  the 
phonograph  comprising  a  sound  conduit 
mounted  fixedly  on  said  support  and  having 
its  exit  end  positioned  for  registering  with 
the  intake  of  the  horn  at  the  fore-and-aft  ex- 
tending position  of  the  support. 

6.  In  combination  with  a  musical  instrument 
case  having  an  aperture  in  its  forward  wall ; 
a  support  pivoted  to  the  case  for  swinging  in 
a  vertical  fore-and-aft  plane  from  an  up- 
standing to  a  fore-and-aft  extending  posi- 
tion protruding  out  through  said  aperture ;  a 
phonograph  mechanism  mounted  on  the  sup- 
port at  the  side  thereof  which  is  innermost 
at  the  upstanding  position  of  the  support  •ifi 
and  adapted  to  protrude  out  through  the 
aperture  at  the  fore-and-aft  extending  posi- 
tion of  the  support;  the  pivotal  axis  of  the 
support  being  positioned  with  respect  to  said 
aperture  to  adapt  the  support  to  constitute  a 
closure  for  the  aperture  at  the  upstanding 
position  of  the  support. 

In  testimony  whereof  I  have  hereunto  set 
my  hand  at  Chicago,  Illinois,  this  6th  day 
of  Novem.ber,  1916. 

CHAELES  S.  BURTON. 


50 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents, 

Washington,  D.  C." 


GiLiTHcrECirs  .riT::iT7.         1,227.748, 


Shaving  Machine  for  Sound  Record 
Tablets, 
#1,227,748  — ———F.L.Capps  Sc   J. J. Scully, 

Patented-M^  29th, 1917. 
Filed-October  14th, 1915. 


F.  L.  CAPPS  &  J.  J.  SCULLY. 
SHAVING  MACHINE  FOR  SOUND  RECORD  TABLETS. 

APPLICATION    FILED    OCT.  14,   1915. 

1,227,748.  Patented  May  29, 1917. 


9  SHEETS-SHEET  I. 


s 


^  t^  ^^ 


\^ 


^  0     i  ^      INVENTORS 


ATTORNEYS 


HC  NORHIS  peteks  co.,  phot^utmo.. 


1,227,748. 


F.  L.  CAPPS  &  J.  J.  SCULLY. 
SHAVING  MACHINE  FOR  SOUND  RECORD  TABLETS. 

APPLICATION    FILED   OCT.  14,   1915. 


Patented  May  29, 1917. 

9  SHEETS-SHEET  2, 


^ 


5>q^9i 


^ 


INVENTORS 


*'^\\M.*Ay1^  , 


ATTORNEYS . 


:.  PHOm-UTMO.. 


F.  L.  CAPPS  &  J.  J.  SCULLY. 
SHAVING  MACHINE  FOR  SOUND  RECORD  TABLETS. 

APPLICATION    FILED   OCT.  14,   1915. 

1,237,748.  Patented  May  29, 1917. 


-         INVENTORS 
^  0^ 


---|/l,<,,l,^,t^^     C«L^.-^tA^X<V\ . 


ATTORNEYS  . 


■*C  NORRIS  PCrKRS  CO.,  fiHOTO-UTHO..  WASHI^ 


1,227,748. 


F.  L.  CAPPS  &  J.  J.  SCULLY. 
SHAVING  MACHINE  FOR  SOUND  RECORD  TABLETS. 

APPLICATION    FILED   OCT.  H,  1915. 

Patented  May  29, 1917. 


9  SHEETS-SHEET  4. 


^^^.    ^ 


Ji^^o 


INVENTORS 


ATTORNEYS 


1,227,748. 


F.  L,  CAPPS  &  J.  J.  SCULLY.     . 
SHAVING  MACHINE  FOR  SOUND  RECORD  TABLETS. 

APPLICATION    FILED   OCT.  14,   1915. 

Patented  May  29, 1917. 

9  SHEETS-SHEET  5. 


.7^^'<3, 


yVwi-c*/vO 


ATTORNEYS 


I    NORRISRETERSCO..^HOTO-UTt 


F.  L,  CAPPS  &  J.  J.  SCULLY. 

SHAVING  MACHINE  FOR  SOUND  RECORD  TABLETS. 
^      ^^^^.^  APPLICATION    FILED  OCT.  14,  1915. 

1 ,227,748.  Patented  May  29, 1917. 

9  SHEETS-SHEET  6. 


3-H-U«41/t<yt.  5 


§©t 


SUtot^VQ^fS 


1,227,748. 


F.  L.  CAPPS  &  J.  J.  SCULLY. 

SHAVING  MACHINE  FOR  SOUND  RECORD  TABLETS. 

APPLICATION    FILED  OCT,  14,  1915. 


Patented  May  29, 1917. 

9  SHEETS-SHEET  I. 


F.  L.  CAPPS  &  J.  J.  SCULLY. 

SHAVING  MACHINE  FOR  SOUND  RECORD  TABLETS. 
APPLICATION    FILED   OCT.  14,  1915. 

1,227,748.  Patented  May  29, 1917. 


,9  SHEETS-SHEET  8. 


AUORNEYS. 


F.  L.  CAPPS  &  J.  J.  SCULLY. 

SHAVING  MACHINE  FOR  SOUND  RECORD  TABLETS. 
APPLICATION    FILED  OCT.  14,  1915. 

1,227,748.  Patented  May  29, 1917. 


9  SHEETS-SHEET  9. 


.  y^. 


INVENTORS 


yVA-«lA>»-A^ 


n 


ATTORNEY^ 


UNITED  STATES  PATENT  OFFICE. 


rHANK  L.  CAPPS  AND  JOHN  J.  SCULLY,  OF  BRIDGEPORT,  CONNECTICUT,  ASSIGNORS  TO 
AMERICAN  GRAPHOPHONE  COMPANY,  OE  BRIDGEPORT,  CONNECTICUT,  A  CORPORA- 
TION OF  WEST  VIRGINIA. 


SHAVING-MACHINE  FOR  SOUND-RECORD  TABLETS. 


1,32'7,748. 


Specification  of  letters  Patent.  Patented  May  39,  1917. 

Application  filed  October  14, 1915.     Serial  No.  55,913. 


To  all  whom  it  may  concern: 

Be  it  known  that  ^^■e,  Frank  L.  Capps  and 
JoH-N  J.  Scully,  citizens  of  the  United 
States  of  America,  and  residents  of  Bridge- 
5  port,  Connecticut,  have  invented  a  new  and 
useful  Improvement  in  Shaving-Machines 
for  Sound-Record  Tablets,  which  inven- 
tion is  fully  set  forth  in  the  following  speci- 
fication. 

10  This  invention  relates  to  talking  ma- 
chines, and  more  particularly  to  machines 
designed  for  shaving  off  the  surfaces  of 
record  tablets  used  in  such  machines  in  or- 
der to  present  a  smooth  and  properly  pre- 

15  pared  surface  for  I'eceiving  the  record.  The 
record  tablets  employed  in  talking  machines 
used  for  recording  sound  are  generally  of 
wax  or  wax-like  material,  and  the  record 
is  cut  or  engraved  therein.    It  is  necessary 

20  that  the  surface  be  smooth  and  regular. 
Moreover,  in  certain  classes  of  machines 
used  for  dictation  purposes,  after  the  record 
has  been  dictated  and  transcribed,  it  is  the 
common  practice  to  shave  off  the  record  to 

25  prepare  the  tablet  for  receiving  a  new  record 
thereon.  The  present  invention  is  designed 
for  use  wherever  it  is  desired  to  shave  a 
tablet  to  prepare  it  for  receiving  a  record, 
but  more  ]oarticularly  it  is  designed  for  use 

30  in  connection  with  dictaphone  machines  for 
shaving  off  a  transcribed  record  and  pre- 
paring the  tablet  for  reuse  as  indicated 
above. 

With  this  object  in  view,  the  invention 

35  consists,  broadlv  stated,  of  a  motor,  pref- 
erably mounted  in  a  suitable  box  or  casing, 
operatively  connected  to  a  carriage  moving 
horizontally  on  a  suitable  guide  or  way  lo- 
cated above  the  casing,  the  movement  of  the 

40  carriage  being  parallel  with  the  surface  of 
a  revolving  cylindrical  tablet  also  driven  by 
said  motor.  The  carriage  supports  a  suit- 
able shaving  knife  in  operative  relation  to 
the  surface  of  the  record  tablet,  and  auto- 

4.5  matic  means  are  provided  whereby  the  car- 
riage, when  it  has  reached  the  end  of  the 
record  tablet  and  finished  one  cut,  auto- 
matically shuts  off  the  power  (as  an  electric 
current)   from  the  motor,  the  power  being 

50  again  automatically  switched  on  as  the  car- 
riage is  returned  to  position  to  take  a  new 
cut;  and  also  after  the  termination  of  a  cut 
upori  the  record  the  knife  is  automatically 


advanced  a  sufficient  distance  to  cause  it  to 
take  a  new  cut  or  shaving  from  the  tablet.  55 
The  mechanism  by  Avhich  this  advance  of  the 
knife  is  accomplished  is  also  capable  of  man- 
ual oi^eration,  to  the  end  that  the  knife  may 
be  initially  adjusted  to  take  the  first  cut, 
after  which  the  adjustments  are  automatic.  60 

For  the  purpose  of  removing  chips  or 
shavings  and  preventing  the  annoying  ac- 
cumulations thereof  upon  the  machine  and 
the  clogging  of  parts  of  the  mechanism, 
automatic  means  are  provided  for  with-  65 
drawing  shavings,  as  they  leave  the  knife, 
by  a  suction  device  operated  by  the  motor, 
the  shavings  being  removed  to  a  suitable 
closed  receptacle  within  the  motor  box  or 
casing.  This  receptacle  may  be  removed  70 
to  empt}'  the  accumulation  of  shavings. 

The  inventive  idea  involved  is  capable  of 
receiving  a  variety  of  mechanical  expres- 
sions, two  of  which,  for  the  purpose  of  illus- 
trating the  invention,  are  shown  in  the  ac-  75 
companying  dravvings,  but  it  is  to  be  ex- 
pressly imdcrstood  that  such  drawings  are 
for  the  purpose  of  illustration  only  and  are 
not  designed  to  define  the  limitations  of  the 
invention,  reference  being  had  to  the  ap-  80 
pended  claims  for  this  purpose. 

In  said  drawings. 

Figure  1  is  a  rear  elevation  of  a  shaving 
machine  embodying  the  invention; 

Fig.  2  is  a  top  plan  view  thereof;  85 

Fig.  3  is  an  end  elevation,  j^arts  being 
shown  in  section; 

Fig.  4  is  a  bottom  plan  view  of  the  car- 
riage ; 

Fig.  5  is  a  perspective  view  of  the  shav-  90 
ing  knife  and  parts  operatively  connected 
therewith  to  automatically  operate  the  same, 
the  ]3arts  being  shoAvn  separated  or  drawn 
apait  to  facilitate  clear  illustration; 

Fig.  6  is  a  perspective  view  of  the  pinion  95 
which  acts  to  advance  the  knife,  together 
with  the  sleeve  or  bearing  therefor; 

Fig.  7  is  a  perspective  view  of  a  cam 
forming  one  of  the  detailed  parts  of  the 
actuating  mechanism  for  the  knife;  100 

Fig.  8  is  a  front  elevation  of  the  car- 
I'iage  and  the  swntch  mechanism  controlling 
the  motor; 

Fig.  9  is  a  sectional  view  showing  the 
means  for  actuating  the  pawl  for  advanc-  105 
ing  the  knife; 
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Fig.    10   is   a   detail   perspective   of  the 
switch  lever; 

Fig.  11  is  a  fragmentary  plan  view  of  an- 
other   embodiment   of    the    invention,    the 
5  view  showing  the  shaving  knife  and  the 
parts  operatively  connected  therewith  to  op- 
erate the  same; 

Fig.  12  is  an  end  view,  partly  in  section, 
of  the  parts  shown  in  Fig.  11 ; 

10       Fig.  13  is  a  perspective  view  of  some  of 

the  parts  shown  in  Figs.  11  and  12,  these 

being  shown  separated  or  drawn  apart  to 

facilitate  clear  illustration; 

Fig.  14  is  a  perspective  view  of  the  motor 

15  receiving  box  or  casing  with  the  side  door 
thereof  open  and  the  box  or  casing  inclos- 
ing the  resistance  device  in  position; 

Fig.  15  is  a  detail  perspective  of  the  catch 
for  the  door  to  the  motor  casing ; 

20  Fig-  16  is  a  broken  sectional  detail  show- 
ing the  door  of  the  box  or  casing  closed; 
and 

Fig.  17  is  a  sectional  detail  showing  some 
of -the  electrical  connections. 

25  Eef erring  to  the  drawings,  in  which  like 
reference  numerals  indicate  like  parts 
throughout  the  several  views,  1  indicates  a 
suitable  box  or  casing  preferably  mounted 
upon  suitable  buffer  feet  or  supports  2  and 

30  provided  with  a  door  3  preferably  hinged  at 
its  bottom  edge  to  an  opening  in  the  side 
of  the  casing. 

Preferably  the  casing  and  door  are  com- 
posed of  sheet  metal,  and  the  door  is  hinged 

35  to  the  casing  through  the  medium  of  a  plu- 
rality of  ears  or  tongues  4  projecting  from 
the  lower  edge  of  the  door  through  suitable 
slots  5  (see  Fig.  16)  formed  in  an  inwardly 
extending  flange  portion  6  in  the  wall  of 

40  the  casing,  the  ears  4  having  an  upturned 
triangularly  shaped  lobe  7  which  acts  as 
a  stop  to  limit  the  opening  movement  of  the 
door,  preferably  to  a  horizontal  position. 
The  door  is  retained  in  closed  position  by 

45  means  of  a  catch  8  (Figs.  14,  15  and  16), 
consisting  of  a  piece  of  spring  metal,  shaped 
as  shown  in  Fig.  15,  having  a  tongue  8' 
which  engages  the  downwardly  extended 
rabbeted  flange  on  the  casing  when  the  door 

50  is  closed  and  the  latch  is  in  engaging  posi- 
tion. For  the  purpose  of  exerting  spring 
tension  upon  the  catch  to  hold  the  door 
snugly  closed,  the  catch  8  has  spring  arms 
8"  and  8'"  i-eacting  against  the  inner  face 

55  of  the  door  3.  The  catch  8  is  secured  to 
the  inner  face  of  the  door  by  means  of  a 
sleeve  9  and  a  pin  9"^  extending  through 
the  door,  through  the  sleeve  and  through  a 
central  opening  in  the  catch,  the  parts  be- 

60  ing  bound  together  by  a  screw  10,  as  will  ba 
readily  seen  from  an  inspection  of  Figs.  14 
and  16.  The  part  9^  is  provided  with  any 
suitable  means,  such  as  a  transverse  bar  11, 
by  means  of  which  the  catch  may  be  turned 

G5  to  engage  and  disengage  the  flange. 
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As  is  commtai  with  machines  of  the  class 
to  which  this  invention  relates,  there  is 
mounted  within  the  casing  1  a  suitable  mo- 
tor 12,  preferably  an  electric  motor,  shown 
in  dotted  lines  in  Fig.  1,  the  same  being  ^q 
supported  on  a  bracket  13  bolted  to  a  plate 
14  forming  the  top  of  the  box  or  casing  and 
also  the  supporting  platform  for  the  shav- 
ing machine  proper.  A  suitable  driving 
belt  or  cord  15  passes  over  a  drive  pulley 
16  on  the  motor  shaft  17  and  extends  up- 
ward through  an  opening  18  (Fig.  2)  in 
the  plate  14,  and  passes  over  a  driving  pul- 
ley 19  on  the  mandrel  shaft  20,  Avhich  shaft 
has  bearings  in  brackets  21  and  29,  shown 
on  the  right  hand  side  of  Fig.  1,  and  on  an 
end  gate  22  pivotally  supported  at  23  on  an 
upwardly  extending  bracket  24  at  the  left 
hand  side  of  Fig.  1,  said  gate  being  pro- 
vided with  a  suitable  catch  25  (Fig.  2)  for  §5 
I'etaining  it  in  its  closed  i:)osition.  On  the 
shaft  20,  adjacent  to  the  pulley  18,  is  a  sec- 
ond pulley  31,  over  Avhich  passes  a  belt  32 
said  belt  passing  around  a  pulley  33  on  a 
feed  screw  shaft  34,  having  bearings  in  90 
suitable  brackets  35,  one  of  which  is  shown 
in  Fig.  3  pi-ojecting  upward  from  the  plate 
14.  Supported  ir.  suitable  brackets  mount- 
ed on  the  opopsite  ends  of  the  plate  14,  and 
parallel  with  the  feed  screw  34,  is  a  rod  95 
36  forming  the  guide  or  way  upon  which 
the  knife  sui^porting  carriage  37  travels, 
the  carriage  being  operatively  connected  to 
the  feed  screw  by  a  half-nut  38  carried  on 
an  arm  39  secured  to  the  carriage  as  by  100 
screws  40 — 40  (Fig.  2). 

The  carriage  is  in  the  form  of  a  casting 
having  a  sleeve  41  and  preferably  having 
the  lower  middle  portion  thereof  cut  awa.y, 
and  its  ends  embracing  the  guide  or  way  105 
36  so  that  the  carriage  is  free  to  move  or 
slide  upon  the  guide  or  way  36,  or  may  be 
turned  around  the  said  guide  or  way  to 
throw  the  parts  into  and  out  of  operative 
position.  Projecting  from  the  carriage,  up-  110 
ward  and  over  the  record  tablet  is  a  curved 
arm  42  having  a  downwardly  projecting  leg 
42'  which  rests  upon  a  longitudinally  ex- 
tending rail  43  on  the  ])late  14,  said  arm  42 
being  preferably  provided  with  an  enlarge-  115 
ment  44  to  proA'idc  the  necessary  mass  or 
weight  to  hold  the  knife  down  to  its  work, 
as  Avill  be  understood  from  farther  descrip- 
tion. Extending  ui^Avard  from  the  sleeve 
41  is  a  portion  45  of  the  casting  serving  as  120 
the  support  for  the  knife  and  the  automatic 
advancing  mechanism  therefor.  Keferring 
to  Fig.  5,  the  knife  48  is  preferably  in  the 
form  of  a  sapphire  blade  securely  mounted 
on  one  end  of  a  bar  47  which,  in  accordance  125 
with  my  invention,  is  preferably  cylindrical 
as  shown  and  pi-ovided  with  a  flanged  head 
48  on  the  end  op]Dosite  tlie  knife  and  with 
a  rack  49  on  the  underside  thereof.  This 
bar  47  is  mounted  in  a  horizontal  bore  in  130 
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the  casting  45,  as  will  be  uuclerstood  by  an 
inspection  of  Fig.  3,  with  a  spring  50  re- 
acting between  the  head  48  on  the  bar  and 
the  face  of  the  casting  45,  the  spring  having 
5  a  tendency  to  withdraAv  or  retract  the  bar 
and  shaving  blade  from  the  cylinder. 
Mounted  in  a  bore  formed  in  the  casting  45 
immediately  under  the  bar  47  and  trans- 
versely thereof  is  a  pinion  51  engaging  the 

10  rack  49  .on  the  bar.    This  pinion  is  prefer- 
ably formed  integTally  with  a  shaft  52,  and 
has  a  worm  gear  53  on  one  end  thereof  and 
.  preferably    also    integral    therewith.      The 
shaft  51  passes  throngh  a  bearing  sleeve  54 

15  located  in  the  transverse  bore  v/ithin  the 
casting  45,  Avhich  sleeve  has  its  u]:)per  por- 
tion cut  away,  as  at  55  (Figs.  5  and  G), 
so  as  to  permit  the  upper  portion  of  the 
pinion   51    to   engage   the   rack   49   on   the 

20  bar  47. 

Mounted  in  bearings  in  the  casting  45  is 
a  vertical  shaft  56  having  formed  on  its 
lower  end  a  worm  57,  (Fig.  6),  engaging 
the  worm  gear  53  on  the  shaft  52.     This 

25  shaft  56  has  secured  on  its  upper  end  a  disk 
58  having  a  ratchet  59  on  the  under  side  of 
the  periphery  thereof.  The. disk  58  is  pref- 
erably burred  or  knurled  on  its  periphery 
to  facilitate  turning  the  same  by  hand,  and 

30  it  Avill  be  readily  understood  that,  by  turn- 
ing the  disk  58  in  one  direction,  the  pinion 
51  will  be  caused  to  advance  the  Imife  to 
the  left,  and  by  turning  it  in  the  other  direc- 
tion, it  will  withdraw  the  knife  to  the  right, 

35  by  which  means  the  position  of  the  knife 
with  relation  to  the  surface  of  the  record- 
tablet  may  be  initially  adjusted. 

For  the  purpose  of  effecting  the  automatic 
advancement  of  the  knife  at  the  close  of  one 

40  cut,  into  position  to  take  the  next  succeed- 
ing cut  on  the  tablet,  means  are  provided 
for  imparting  a  step-by-step  turning  move- 
ment to  the  disk  58  at  the  end  of  each  cut. 
As  shown  in  Figs.  1  to  9,  the  said  means 

45  consist  of  a  lever  60  rigidly  secured  at  its 
lower  end  to  a  rock-shaft  61  mounted  to 
rock  in  bearings  on  the  cai^riage,  extending 
transversely  to  the  guide  or  way  36  and  just 
above  the  same.  Rigidly  secured  to  the 
c. '  1^0  opposite  end  of  the  shaft  61  from  the  lever 
60  is  an  arm  or  lever  62,  having  a  down- 
wardly- extending  end  or  nose  riding  upon 
the  upper  surface  of  the  guide  or  way  36 
during  the  shaving  operation.     Located  in 

55  the  upper  surface  of  said  guide  or  way  is  a 
depression  63  (Figs.  1.  2  and  9)  into  which 
the  nose  of  the  lever  62  falls  when  the  knife 
has  reached  the  extreme  end  of  the  cut,  this 
action  being  insured  by  a  suitable  spring  64 

60  secured  to  the  lever  60  at  one  end  and  to 
the  casting  of  the  carriage  at  the  other  end. 
To  facilitate  the  entrance  and  exit  of  the 
nose  of  the  lever  62  into  the  depression  63, 
the  end  walls  of  said  depression  are  prefer- 

65  ably  formed  on  an  incline  or  cam,  as  will 


be  readily  understood  from  an  inspection  of 
Fig.  1.  Referring  to  Fig.  1,  it  will  be  seen 
that  the  lever  60  is  rocked  to  the  right  when 
the  nose  of  the  lever  62  enters  the  depres- 
sion 63  and  is  rocked  to  the  left  when  said  yg 
lever  is  withdrawn  from  said  depression. 
For  the  purpose  of  enabling  the  nose  of  the 
lever  62  to  contact  with  the  upper  surface 
of  the  guide  or  way  36,  a  slot  65  (see  Fig.  4) 
is  formed  in  the  sleeve  through  which  slot  75 
the  lever  62  extends  into  contact  with  the 
guide  or  way  36. 

Pivotally  mounted  upon  the  upper  end  of 
the  lever  60  is  a  pawl  66  whose  opposite  end 
67  serves  as  a  weight  tending  to  throw  the  go 
pawl  66  into  engagement  wath  the  ratchet 

59  on  the  disk  58,  and  yet  yielding  when  the 
lever  60  is  thrown  to  the  right,  so  as  to  per- 
mit the  pawl  to  ride  over  the  ratchet  teeth 
while  incidentally  throwing  the  nose  of  the  85 
lever    into    engagement    Avith    said    ratchet 
teeth,  as  Avill  be  readily  luiderstood.    When 
the  nose  of  the  lever  62  falls  into  the  de- 
pression 63.  the  lever  60  is  thrown  to  the 
right  and  the  paAvl  66  is  Avithdrawn  to  the  90 
right  to  engage  another  tooth  of  the  ratchet 
59,  and  Avhen  the  carriage  is  adA^anced  from 
right  to  left,  the  lever  60  is  likewise  rocked 
from  right  to  left,  imparting  a  slight  turn- 
ing movement  to  the  shaft  56  and  thereby  95 
slightly  advancing  the  knife  46  jiist  suffi- 
cient to  ]Dosition  it  for  taking  another  thin 
shaving  fi'om  the  surface  of  the  record  tab- 
let 68  mounted  on  the  mandi'el  69.    For  the 
purpose  of  elevating  the  weighted  end  67  lOO 
and  depressing  the  paAvl  66,  A\hen  the  lever 

60  moves  from  left  to  I'ight,  a  cam  surface 
67'  (Figs.  7  and  8)  is  arranged  in  the  path 
of  the  Aveighted  end  67,  this  cam  surface 
being  here  shown  as  formed  on  a  bracket  105 
arm-  secured  to  the  casting  of  the  carriage. 
"\'V'lien  the  lever  60  moves  from  right  to  left, 

the  weighted  end  67  descends  along  the  sur- 
face of  the  cam  67'  and  the  nose  of  the 
pawl  66  is  again  thrown  into  operative  en-  no 
gagement  with  the  ratchet  59.  Continued 
moA^ement  of  the  lever  in  the  same  direction 
again  causes  the  Aveighted  end  of  the  pawl 
to  be  raised  and  the  nose  of  the  pawl  to  be 
disengaged  from  the  ratchet  teeth.  With  115 
this  construction,  the  pawl  is  disengaged 
from  the  teeth  at  the  ends  of  its  path  of  re- 
ciprocation, thu.s  making  it  possible  for  the 
Avheel  58  to  be  freely  turned  manually  in 
either  direction.  120 

In  Figs.  11,  12  and  13,  Ave  have  shown  an- 
other form  of  the  mechanism  for  adjusting 
the  knife,  this  form  being,  in  fact,  prefer- 
able in  many  cases. 

The  knife  46-''  is  carried  by  a  bar  47^  pro-  125 
vided  with  a  rack  49^  on  its  loAver  side.  A 
spring  50^  reacts  against  a  head  48''  on  the 
bar  and  against  the  casting  45  in  which  the 
bar  is  mounted  and  serA'es  to  press  the  bar 
outwardly,  thus  normally  tending  to  with-  130 
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draw  the  knife  from  the  record.  The  rack 
49*  is  engaged  by  a  pinion  51'^  on  a  shaft 
52''  cariying  a  worm-gear  53=^.  The  worm- 
gear  meshes  with  a  worm  ST'^  on  a  vertical 
*j  shaft  66^.  All  of  the  parts  last  above  de- 
scribed are  similar  to  those  previously  de- 
scribed, and  are  similarly  mounted  in  the 
casting  45. 

At  the  upper  end  of  the  vertical  shaft  56* 

JO  is  a  hand-wheel  58*,  by  means  of  which  the 
shaft  can  be  manually  turned  at  will  to  ad- 
just the  Imife  by  means  of  the  gearing  that 
has  been  described.  The  shaft  56*  carries  a 
series  of  ratchet  teeth  which  are  preferably 

15  formed  on  a  wheel  59*  secured  to  the  shaft 
below  the  said  hand-wheel  58*. 

Mounted  on  the  casting  45  is  a  lever  60* 
pivoted  between  its  ends  for  movement 
about  an  axis  at  61*  which  is  parallel  to  the 

20  guide  36.  Vertically  pivoted  to  the  upper 
end  of  the  lever  60*  is  a  pawl  66*  having  a 
pointed  end  adapted  to  engage  the  ratchet 
teeth  on  the  wheel  59*.  As  clearly  shown 
in  Fig.  12,  lever  60*  carries  a  pin  or  bar 

25  66'',  and  a  coiled  tension  spring  66"=  connects 
the  free  end  of  this  pin  or  bar  with  a  de- 
pending finger  66*^  on  the  pawl,  thus  tend- 
ing to  hold  the  pawl  in  eng^agement  with 
the  ratchet  teeth.    It  will  be  seen  that,  when 

30  the  lever  is  oscillated  about  its  pivot,  the 
pawl  will  engage  the  ratchet  teeth  and  turn 
the  wheel  59*  to  effect  the  adjustment  of  the 
knife.  A  spring  64*  serves  to  automati- 
cally retract  the  lever  to  move  the  pawl  in 

35  its  inoperative  direction. 

The  guide  36  is  provided  near  one  end 
with  a  notch  63*,  the  bottom  of  the  notch 
extending  entirely  across  the  guide,  as 
clearly  shown  in  Figs.  11  and  12.    The  notch 

40  varies  in  depth  at  one  end,  its  bottom  be- 
ing inclined  outward  to  the  periphery  of 
the  guide  to  form  a  cam  surface. 

When  the  carriage  is  moved  along  the 
guide  by  the  mechanism  that  has  been  de- 

45  scribed,  the  lower  end  of  the  lever  60*  is 
forced  into  the  notch  63*  by  means  of  the 
spring  64*.  Fig.  12  clearly  shows  the  lever 
with  its  lower  end  in  the  notch.  The  notch 
is  so  iDositionecl  that  the  lever  will  reach 

50  the  deepest  part  thereof  at  or  near  the  com- 
pletion of  the  cut  on  the  record.  It  will  be 
seen  tliat  movement  of  the  carriage  in  the 
reverse  direction  toward  the  initial  end  of 
the  record  will  cause  the  lever  to  engage  the 

55  cam  surface  of  the  notch  and  be  forced  out- 
ward, its  upper  end  carrying  the  pawl  in 
the  direction  to  turn  the  wheel  59*.  How- 
ever, as  had  already  been  stated,  the  car- 
riage is  not  moved  directly  back  along  the 

60  guide,  but  is  first  swung  about  the  guide  to  a 
greater  or  less  extent.  From  Fig.  12,  it  will 
be  obvious  that  this  upward  swinging  of 
the  carriage  is  equally  effective  to  swing 
the  lever.    Wlien  the  carriage  is  swung  up- 

S3  ward,  the  shoulder  at  the  upper  edge  of  the 


notch  will  engage  the  lever  and  move  it 
outward  to  a  greater  or  less  extent,  depend- 
ing upon  the  extent  of  upward  swing  of  the 
carriage.  It  is  therefore  clear  that  any 
movement  of  the  carriage  out  of  the  posi-  yg 
tion  which  it  has  at  the  end  of  the  cut  will 
SAving  the  le^^er  to  advance  the  knife.  In 
order  that  the  shaft  56*  may  be  normally 
free  for  manual  turning,  we  preferably  pro- 
vide a  cam  67*  adjacent  the  pawl  and  adapt-  75 
ed  to  engage  the  aforesaid  finger  66''  on  the 
paAvl.  The  cam  67*  is  provided  with  a  notch 
67''  and,  Avhen  the  pawl  is  reciprocated,  the 
spring  66'=  moves  the  finger  into  the  notch. 
From  Fig.  11,  it  will  be  clear  that  the  cam  gg 
holds  the  pawl  out  of  engagement  with  the 
ratchet  teeth  at  the  ends  of  its  path  of  re- 
ciprocation and  that,  at  the  center  of  its 
path,  when  the  finger  is  in  the  notch,  the 
pawl  engages  the  teeth  to  turn  the  wheel,  gs 
With  the  lower  end  of  the  lever  60*  engag- 
ing the  periphery  of  the  guide,  or  fully  en- 
tered into  the  notch,  the  ratchet  teeth  will 
be  disengaged  by  the  pawl  and  manual  ad- 
justment by  means  of  the  wheel  58*  can  be  90 
effected.  Thus  the  Iniife  may  be  manually 
adjusted  to  a  position  for  taking  off  of  the 
tablet  a  first  rough-cut,  whereupon,  by 
movement  of  the  carriage  to  initial  position, 
the  knife  will  be  automatically  advanced  a  95 
slight  distance  sufficient  to  take  the  final 
finishing  cut. 

Preferably,  as  shown  in  Figs.  11  and  12, 
a  guard  59''  is  mounted  on  the  carriage  to 
partly  inclose  the  wheel  carrying  the  teeth  100 
59*.  The  shaft  56*  extends  through  an  aper- 
ture in  the  top  of  the  guard,  and  the  hand- 
wheel  58*  is  mounted  above  the  guard. 

Means  is  provided  for  automatically  stop- 
ping the  operation  of  the  mandrel  and  of  105 
the  carriage-moving  means  at  the  end  of 
each  cut,  and  for  starting  the  operation 
when  the  carriage  is  returned  to  position  for 
taking  another  cut.  Preferably,  the  parts 
are  stopped  by  stopping  the  driving  mo-  no 
tor,  and,  when  the  motor  is  an  electric  mo- 
tor as  here  shown  and  described,  it  is  stopped 
by  opening  a  suitable  switch. 

Eef erring  to  Figs.  1,  8  and  10,  70  is  a 
bent  lever  pivoted  at  71  in  downwardly  de-  115 
pending  ears  72  on  the  bracket  13,  which  le- 
ver has  a  T-bar  73  on  its  upper  end.  At 
each  end  of  the  T-bar  are  mounted  up- 
wardly projecting  conical  cam  surfaces  74— 
74',  preferably  formed  on  the  heads  of  pins  120 
which  are  adjustably  mounted  in  the  T-bar 
by  being  screw-threaded  therein  and  pro- 
vided with  lock  nuts  75 — 75  for  securing 
them  in  adjusted  position.  This  T-bar  73  is 
located  in  a  slot  76  in  the  plate  14,  and  at  125 
the  extreme  right  hand  end  thereof.  On 
the  other  arm  of  the  lever  70  there  is 
formed  a  slot  77  (Fig.  10)  which  engages  a 
pin  78  on  the  plunger  79  of  a  suitable  switch 
80  carried  by  the  bracket  13.     When  the  130 
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plunger  79  is  raised,  the  switch  is  opened 
and  when  the  phmger  79  is  depressed,  the 
switch  is  closed. 

Formed  on  the  right  hand  end  of  the  car- 
5  I'iage  sleeve  41  is  a  pair  of  reversel}^  in- 
clined annular  cam  surfaces  81  and  82,  and 
the  cones  74 — 74'  are  in  a  position  to  be  en- 
gaged by  the  cam  surfaces  81  and  82  during 
the  sliding  movement  of  the  carriage.     As 

10  the  carriage  reaches  a  position  near  its  right 
hand  limit  of  travel,  the  cam  81  engages  the 
cone  74  and  rocks  the  lever  70  into  the  posi- 
tion shown  in  Fig.  8,  thereby  opening  the 
switch  and  stopping  the  motor.     When  the 

15  carriage  is  returned  to  the  left  to  take  a 

.  new   cut,   the   cam   surface   82   engages  the 

other  cone  74'  and  rocks  the  lever  70  into 

position  shown  in  Fig.   1,  thereby  closing 

the  switch  and  starting  the  motor.     It  will 

20  be  clear  that  the  operation  of  the  switch 
does  not  limit  or  interfere  with  the  move- 
ment of  the  carriage  in  eitlaer  direction. 
The  carriage  after  engaging  one  of  the  cones 
is  free  to  continue  its  movement  under  the 

25  force  of  the  inertia  of  the  motor  and  other 
rotating  parts. 

For  the  purpose  of  automatically  remov- 
ing the  chips  or  shavings,  a  suction  box  8?> 
(Fig.  3)  is  mounted  adjacent  to  the  knife 

30  with  an  open  face  toward  the  tablet,  and 
extending  dowuAvard  through  an  opening  84 
in  the  plate  14  is  a  flexible  tube  85,  leading 
from  the  box  83  to  a  fan  8G  (Fig.  1)  which 
withdraws  the  shavings  from  the  end  of  the 

35  tube  and  deposits  them  in  a  receptacle,  here 
shown  in  the  form  of  a  bag  87,  which  is 
pi-eferably  porous  and  is  removably  secured 
to  the  bottom  of  the  fan  as  by  means  of  a 
clamping  ring  88  and  a  set-screw  89. 

40  For  the  purpose  of  removing  the  shaved 
tablet  from  the  mandrel,  a  suitable  tablet 
ejector  mechanism  90  is  provided,  which 
serves  to  loosen  the  tablet  from  the  mandrel 
and,  the  gate  22  being  open,  the  tablet  is 

45  then  removed  by  hand.  This  ejector  mech- 
anism of  itself  constitutes  no  part  of  this 
invention,  and  will  not  be  described  in  de- 
tail. 

Eeferring  to  Fig.  14,  97  is  a  box  or  cas- 

50  ing  mounted  on  the  interior  of  the  main 
frame  or  casing  1  and  inclosing  the  means 
employed  for  controlling  the  resistance  for 
the  current  flowing  to  the  motor.  This  cas- 
ing is  also  sl^own  in  dotted  lines  in  Figs.  1 

°^  and  17.  Inside  the  casing  97  is  an  inclosure 
97*^,  preferably  made  of  sheet  metal  and  per- 
forated as  shown  in  Figs.  1  and  14.  Inside 
the  inclosure  97"^  are  two  parallel  horizon- 
tal resistance  coils  98  and  98^,  connected  re- 
spectively to  the  wires  101  and  103.  Be- 
tween the  coils  in  the  back  wall  of  the  cas- 
ing 1  is  a  slot  99  (Fig.  1).  Slidably  mount- 
ed in  the  slot  99  is  a  member  100  which  car- 
ries a  connecting  dip  100''  slidably  engag- 
ing and  electrically  connected  to  the  two 
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coils.  The  clip  100*  is  electrically  insu- 
lated from  the  carrier  member  100.  The 
wires  101  and  103,  together  with  other  suit- 
able wires,  such  as  104,  connect  the  coils 
with  the  socket  102,  the  motor  12  and  the  70 
switch  80.  By  adjusting  the  sliding  mem- 
ber 100  in  the  slot  99.  the  clip  lOO'^  may  be 
moved  along  the  coils  and  the  resistance 
may  be  increased  or  decreased  at  v/ill,  there- 
by varying  the  speed  of  the  motor,  and  con-  75 
sequently  the  speed  at  which  the  record  tab- 
let is  driven.  Preferably  a  pointer  105  is 
associated  with  the  sliding  member  100, 
which  member  is  manipulated  by  means  of 
a  hand-hold  106  of  electrical  insulating  ma-  80 
terial.  A  suitable  scale  may  be,  and  pref- 
erably is,  associated  with  the  pointer  105 
whereby  the  desired  speed  may  be  indi- 
cated. 

The  socket  102  for  the  electrical  connec-  85 
tions  may  be  of  any  suitable  form  and,  as 
here  shown,  it  consists  of  two  binding  posts 
for  the  wires  101  and  104  suitably  inclosed 
in  a  casing  106,  which  binding  posts  are  in 
electrical  connection  with  the  circuit  plugs  90 
107  and  108,  respectively^  for  reception  of 
the  sockets  on  the  usual  plug  carrying  the 
main  current  wires  109  and  110. 

While  the  construction  of  the  device  has 
been  herein  described  Avith  considerable  de-  95 
tail  and  particularity,  it  will  be  understood 
that  the  invention  is  not  limited  to  the  spe- 
cific and  detailed  construction  thus  de- 
scribed; and,  furtherfore,  it  will  be  under- 
stood that  certain  parts  or  sub-combinations  loo 
of  the  mechanism  may  be  employed  in  the 
absence  of  other  parts  or  combinations.  All 
such  variations  from  the  specific  construc- 
tion shown  and  described,  and  such  sub- 
combinations, are  within  the  purview  of  the  105 
invention,  the  limits  of  Avhich  are  to  be  de- 
termined by  the  appended  claims  rather 
than  by  the  specific  construction  herein  set 
forth.  ■ 

What  is  claimed  is: —  110 

1.  In  a  machine  for  shaving  sound-record 
tablets,  the  combination  of  a  tablet-carrying 
mandrel,  a  carriage  movable  along  a  tablet 
on  the  mandrel  from  one  end  to  the  other, 

a  knife  on  the  carriage,  and  knife-advancing  115 
means  automatically  operable  on  the  termi- 
nation of  each  cut  by  a  longitudinal  move- 
ment of  the  carriage. 

2.  In  a  machine  for  shaving  sound-record 
tablets,  the  combination  of  a  tablet-carry-  120 
ing  mandrel,  a  carriage  movable  along  a 
tablet  on  the  mandrel  and  capable  of  being 
lifted  away  therefrom,  a  knife  on  the  car- 
riage, and  knife-advancing  means  automat- 
ically operable  by  a  lifting  movement  of  125 
the  carriage. 

3.  In  a  machine  for  shaving  souiid-record 
tablets,  the  combination  of  a  tablet-carrying 
mandrel,  a  carriage  movable  along  a  tablet 

on  the  mandrel  and  capable  of  being  lifted  130 
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away  therefrom,  a  knife  on  the  carriage, 
and  knife  -  advancing  means  automatically 
operable  by  a  lifting  movement  of  the  car- 
riage or  by  a  longitudinal  movement  thereof. 
5  4.  In  a  machine  for  shaving  sound-record 
tablets,  the  combination  of  a  tablet-carrying 
mandrel,  a  carriage,  a  guide  or  way  for  said 
carriage  on  which  the  carriage  is  capable  of 
both   longitudinal   movement   and   turning 

10  movement,  a  knife  supported  on  the  car- 
riage, mechanism  for  adjusting  the  knife 
with  relation  to  a  tablet  on  the  mandrel, 
and  means  operable  on. the  termination  of 
each  cut  to  actuate  said  mechanism  when 

15  the  carriage  is  turned  about  said  guide  or 
way. 

5.  In  a  machine  for  shaving  sound-record 
tablets,  the  combination  of  a  tablet-carrying 
mandrel,  a  carriage,  a  guide  or  way  for  said 

20  carriage  on  which  the  carriage  is  capable 
of  both  longitudinal  movement  and  turning 
movement,  a  knife  supported  on  the  car- 
riage, mechanism  for  adjusting  the  knife 
with  relation  to  a  tablet  on  the  mandrel,  and 

25  means  operable  on  the  termination  of  each 
cut  to  actuate  said  mechanism  upon  longi- 
tudinal movement  of  the  carriage  on  said 
guide  or  way. 

6.  In  a  machine  for  shaving  sound-record 
30   tablets,  the  combination  of  a  tablet-carrying 

mandrel,  a  carriage,  a  guide  or  way  for  said 
carriage  on  which  the  carriage  is  capable  of 
both  longitudinal  movement  and  turning 
movement,  a  knife  supported  on  the  car- 

35  riage,  mechanism  for  adjusting  tbe  knife 
with  relation  to  a  tablet  on  the  mandrel, 
and  means  operable  on  the  termination  of 
each  cut  to  actuate  said  mechanism  upon 
longitudinal  movement  of  the  carriage  on 

40  said  guide  or  Avay  or  upon  turning  move- 
ment of  the  carriage  on  said  guide  or  way. 

7.  In  a  machine  for  shaving  sound-record 
tablets,  the  combination  of  a  tablet-carrying 
mandrel,  a  carriage  movable  along  a  tablet 

45  on  the  mandrel,  a  laiife  movably  mounted 
on  the  carriage,  and  worm-gear  mechanism 
mounted  on  the  carriage  and  connected  with 
the  knife  for  moving  the  latter  toward  or 
from  the  tablet. 

50  8.  In  a  machine  for  shaving  sound-record 
tablets,  the  combination  of  a  tablet-carrying 
mandrel,  a  carriage  movable  along  a  tablet 
on  the  mandrel,  a  knife  movably  mounted 
on  the  carriage,  and  mechanism  mounted  on 

55  the  carriage  and  connected  with  the  knife 
for  moving  the  latter  toward  or  from  the 
tablet,  the  said  mechanism  comprising  a 
rack  rigidly  connected  to  the  knife,  a  rota- 
table  pinion  engaging  the  rack,  and  means 

20   for  turning  the  pinion. 

9.  In  a  machine  for  shaving  sound-record 
tablets,  the  combination  of  a  tablet-carrying 
mandrel,  a  carriage  movable  along  a  tablet 
on  the  mandrel,  a  knife  movably  mounted 

G5   on  the  carriage,  and  mechanism  mounted  on 


the  carriage  and  connected  with  the  knife 
for  moving  the  latter  toward  or  from  the 
I'ecord,  the  said  mechanism  comprising  a 
rack  rigidly  connected  to  the  knife,  a  rota- 
table  pinion  engaging  the  rack,  a  worm-  70 
wheel  rotatable  with  the  pinion,  a  worm  en- 
gaging the  worm-wheel,  and  a  device  for 
turning  the  worm. 

10.  In  a  machine  for  shaving  sound-rec- 
ord tablets,  the  combination  of  a  tablet-  75 
carrying  mandrel,  a  carriage  movable  along 
the  tablet  on  the  mandrel,  a  knife  movably 
mounted  on  the  carriage,  and  mechanism 
mounted  on  the  carriage  and  connected  with 
the  knife  for  moving  the  latter  toward  or  go 
from  the  tablet,  the  said  mechanism  com- 
prising a  rack  rigidly  connected  to  the 
knife,  a  rotatable  pinion  engaging  the  rack 
and  means  automatically  operable  by  move- 
ment of  the  carriage  for  turning  said  pinion.  35 

11.  In  a  machine  for  shaving  sound-rec- 
ord tablets,  the  combination  of  a  tablet- 
carrying  mandrel,  a  carriage  movable  along 
the  tablet  on  the  mandrel,  a  knife  movably 
mounted  on  the  carriage,  and  mechanism  90 
mounted  on  the  carriage  and  connected  with 
the  knife  for  moving  the  latter  toward  or 
from  the  record,  the  said  mechanism  com- 
prising a  rack  rigidly  connected  to  the  knife, 

a   rotatable   pinion   engaging  the   rack,   a  95 
worm-wheel  rotatable  with  the  pinion,  a 
Avorm  engaging  the  worm-wheel  and  means 
automatically  operable  by  movement  of  the 
carriage  for  turning  said  worm. 

12.  In  a  machine  for  shaving,  sound-record   100 
tablets,  the  combination  of  a  tablet-carrying 
mandrel,  a  carriage  movable  along  a  tablet 

on  the  mandrel,  a  knife  mounted  on  the  car- 
riage, mechanism  comprising  a  manually  op- 
erable rotatable  shaft  for  adjusting  the  knife  io5 
with  relation  to  the  tablet,  worm-gear  mecha- 
nism for  rotating  said  shaft  and  means  auto- 
matically operable  by  a  movement  of  the 
carriage  for  actuating  said  worm-gear 
mechanism.  no 

13.  In  a  machine  for  shaving  sound-record 
tablets,  the  combination  of  a  tablet-carrying 
mandrel,  a  carriage,  a  guide  or  way  for  said 
carriage,  a  loiife  supported  on  the  carriage, 
and  a  lever  fulcriuned  on  the  carriage  and  115 
operatively  connected  to  said  knife,  one  arm 

of  said  lever  being  in  a  position  to  opera- 
tively contact  with  lever  operating  depres- 
sion in  said  guide  or  way  to  rock  the  lever 
upon  movement  of  the  carriage  after  com-   120 
pletion  of  each  cut. 

14.  In  a  machine  for  shaving  sound-record 
tablets,  the  combination  of  a  tablet-carry- 
ing mandrel,  a  carriage  movable  along  a 
tablet  on  the  mandrel,  a  knife  mounted  on  125 
the  carriage,  mechanism  comprising  worm- 
gear  mechanism  for  adjusting  the  knife  with 
relation  to  the  tablet,  a  rotatable  wheel  for 
actuating  said  worm-gear  mechanism, 
ratchet  teeth  on  the  wheel,  a  reciprocating  130 
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pawl  adapted  to  engage  the  teeth  to  turn  the 
wheel,  and  a  pawl-actuating  device  auto- 
matically operable  by  a  movement  of  the 
carriage. 
5  15.  In  a  machine  for  shaving  sound-record 
tablets,  the  combination  of  a  tablet-carrying 
mandrel,  a  carriage  movable  along  a  tablet 
on  the  mandrel,  a  guide  or  way  for  said  car- 
riage,   a    knife    mounted   on    the    carriage, 

10  mechanism  comprising  a  rotatable  wheel  for 
adjusting  the  knife  with  relation  to  the  tab- 
let, ratchet  teeth  on  the  wheel,  a  reciprocat- 
ing pawl  adapted  to  engage  the  teeth  to  turn 
the  wheel,  and  a  ])awl-actnating,  device  co- 

15   acting  with  camming  means  on  said  guide  or 
way  and  automatically  operable  by  a  move- 
'   ment  of  the  carriage. 

IG.  In  a  machine  for  shaving  sound-record 
tablets,  the  combination  of  a  tablet-carrying 

20  mandrel,  a  carriage  movable  along  a  tablet 
on  the  mandrel,  a  knife  on  the  carriage, 
mechanism  comprising  a  rotatable  shaft  for 
adjusting  the  knife  with  relation  to  the  tab- 
let, ratchet  teeth  carried  by  the  shaft,  a  re- 

25  ciprocating  pawl  adapted  to  engage  the 
teeth  to  turn  the  shaft,  a  pawl- actuating  de- 
vice automaticallj^  operable  by  a  movement 
of  the  carriage,  and  means  for  normally 
holding  the  pawl  out  of  engagement  with  the 

30  teeth,  thereby  leaving  the  shaft  free  to  be 
tiu'ned  manually  in  either  direction. 

17.  In  a  machine  for  shaving  sound-record 
tablets,  the  combination  of  a  tablet-carrying 
mandrel,  a  carriage  movable  along  a  tablet 

35  on  the  mandrel,  a  Imife  on  the  carriage, 
mechanism  comprising,  a  rotatable  shaft  for 
adjusting  the  knife  with  relation  to  the  tab- 
let, ratchet  teeth  carried  by  the  shaft,  a  re- 
ciprocating pawl  adapted  to  engage  the  teeth 

40  to  turn  the  shaft,  a  pawl-actuating  device 
automatically  operable  by  a  movement  of 
the  carriage,  and  means  for  holding  the  pawl 
out  of  engagement  with  the  teeth  when  at 
the  end  of  its  path  of  reciprocation,  thereby 

45  leaving  the  shaft  free  to  be  turned  manually 
in  either  direction. 

18.  In  a  machine  for  shaving  soimd-record 
tablets,  the  combination  of  a  tablet- carry- 
ing mandrel,   a   carriage  movable  along  a 

50  tablet  on  the  mandrel,  a  knife  on  the  car- 
riage, mechanism  comprising  a  rotatable 
shaft  for  adjusting  the  knife  with  relation 
to  the  tablet,  ratchet  teeth  carried  by  the 
shaft,  a  reciprocating  pawl  adapted  to  en- 

55  gage  the  teeth  to  turn  the  shaft,  a  pawl- 
actuating  device  automatically  operable  by 
a  movement  of  the  carriage,  and  a  cam  in  the 
path  of  the  pawl  permitting  it  to  engage  the 
teeth  during  the   central  part  of  its  path 

60  of  reciprocation  and  forcing  it  out  of  en- 
gagement therewith  at  the  ends  of  its  path 
of  reciprocation,  thereby  leaving  the  shaft 
free  to  be  turned  manually  in  either  direc- 
tion. 

65       19.  In  a  machine  for  shaving  sound -record 


tablets,  the  combination  of  a  tablet-carrying 
mandrel,  a  carriage  movable  along  a  tablet 
on  the  mandrel,  a  knife  movably  mounted  on 
the  carriage,  and  mechanism  for  automati- 
cally moving  the  knife  relatively  to  the  car-  y^ 
riage  toward  the  tablet  comprising  a  lever 
pivoted  on  the  carriage  about  an  axis  sub- 
stantially parallel  to  the  mandrel  and  an 
abutment  fixed  against  movement  with  the 
carriage.  75 

20.  In  a  machine  for  shaving  sound- 
record  tablets,  the  combination  of  a  tablet- 
carrying  mandrel,  a  carriage  movable  along 
a  tablet  on  the  mandrel,  a  knife  movably 
mounted  on, the  carriage,  and  mechanism  for  gfs 
automatically  moving  the  knife  relatively 

to  the  carriage  toward  the  tablet  comprising 
a  lever  pivoted  on  the  carriage  about  an  axis 
substantially  parallel  to  the  mandrel  and  a 
cam  fixed  against  movement  with  the  car-  85 
riage. 

21.  In  a  machine  for  shaving  sound- 
record  tablets,  the  combination  of  a  tablet- 
carrying  mandrel,  a  carriage  moval)le  along 

a  tablet  on  the  mandrel,  a  knife  movably  90 
mounted  on  the  carriage,  a  mechanism  for 
moving  the  Icnife  relatively  to  the  carriage 
toward  the  tablet  comprising  a  I'otatable 
shaft  on  the  carriage,  ratchet  teeth  carried 
by  the  shaft,  a  reciprocating  pawl  adapted  95 
to  engage  the  teeth  to  turn  the  shaft,  a  pawl- 
actuating  lever  pivoted  on  the  carriage 
aljout  an  axis  substantially  j^aralJel  to  the 
mandrel,  and  a  fixed  abutment  for  engaging 
the  lever.  100 

22.  In  a  machine  for  shaving  sound- 
record  tablets,  the  combination  of  a  tablet- 
carrying  mandrel,  a  knife-supporting  car- 
riage, a  knife  movably  mounted  on  the  car- 
riage, a  mechanism  for  moving  the  knife  10'6 
relatively  to  the  carriage  toward  the  tablet 
comprising  a  movable  device  on  the  carriage, 
and  a  guide  for  the  carriage  on  which  it  is 
movable  longitudinally,  the  said  gnide  hav- 
ing a  part  provided  with  a  surface  adapted  iio 
to  engage  and  actuate  the  said  movable  de- 
vice on  the  carriage  when  the  carriage  is 
moved. 

23.  In    a    machine    for    shaving    sound- 
record  tablets,  the  combination  of  a  ta1)let-  115 
carrying  mandrel,   a  knife-supporting  car- 
riage, a  guide  for  the  carriage  on  AA'hich  it 

is  movable  longitudinally,  the  guide  having 
a  notch  therein,  a  knife  movabl}'^  mounted 
on  the  carriage,  and  a  mechanism  foi-  mov-  120 
ing  the  Icnife  relatively  to  the  carriage  to- 
ward the  tablet  comprising  a  device  on  the 
carriage  automatically  movable  into  the 
notch  of  the  guide. 

24.  In    a    machine    for    shaAnng    sound-  I2:i 
record  tablets,  the  combination  of  a  tablet- 
carrying  mandrel,  a  knife-supporting  car- 
riage, a  guide  for  the  carriage  on  which  it 

is  movable  longitudinally,  the  guide  having 
a  notch  therein,  a  knife  movably  mounted  on  ISO 
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the  carriage,  and  a  mechanism  for  moving 
the  knife  relatively  to  the  carriage  toward 
the  tablet  comprising  a  rotatable  shaft  on 
the  carriage,  ratchet  teeth  carried  by  the 
6  shaft,  a  reciprocating  pawl  adaj)ted  to  en- 
gage the  teeth  to  turn  the  Avheel,  and  a 
pawl-actuating  lever  on  the  carriage  having 
a  part  automatically  movable  into  the  said 
notch  of  the  guide. 

10  25.  In  a  machine  for  shaving  sound- 
record  tablets,  the  combination  of  a  tablet- 
carrying  mandrel,  a  loiife-supporting  car- 
riage, a  guide  for  the  carriage  on  which  it 
is  movable  longitudinally,  the  guide  having 

15  at  one  side  a  notcli  with  one  end  beveled,  a 
knife  movably  moiuited  on  the  carriage,  and 
a  mechanism  for  moving  the  knife  i-elativel}'^ 
to  the  carriage  toward  the  tablet  compris- 
ing a  device  on  the  carriage  automatically 

20  movable  transversely  into  the  notch  of  the 
guide  and  adapted  to  be  forced  outward  by 
the  beveled  side  of  the  notch  when  the  car- 
riage is  moved,  thereby  moving  the  knife. 

26.  In  a  machine  for  shaving  sound- 
25  record  tablets,  the  combination  of  a  tablet- 
carrying  mandrel,  a  knife-supporting  car- 
riage, a  guide  for  the  carriage  on  which  it  is 
movable  longitudinally,  the  guide  liaving  a 
notch  therein,  a  laiife  movably  mounted  on 

30  the  carriage,  and  a  mechanism  for  moving 
the  knife  relatively  to  the  carriage  toward 
the  tablet  comprising  a  device  on  the  car- 
riage automatically  movable  into  the  notch 
of  the  guide  and  adapted  to  be  forced  out- 

35  ward  when  the  carriage  is  moved  longi- 
tudinally along  the  guide. 

27.  In  a  machine  for  shaving  sound- 
record  tablets,  the  combination  of  a  tablet- 
carrying  mandrel,  a  knife-supporting  car- 

40  riage,  a  guide  for  the  carriage  on  which  it 
is  movable  angularly,  the  guide  having  a 
notch  therein,  a  knife  movably  mounted  on 
the  carriage,  a  mechanism  for  moving  the 
laiife  relatively  to  the  carriage  toward  the 

45  tablet  comprising  a  device  on  the  carriage 
automatically  movable  into  the  notch  of  the 
guide  and  adapted  to  be  forced  outward 
when  the  carriage  is  moved  angularly  on 
the  guide. 

50  28.  In  a  machine  for  shaving  sound- 
record  tablets,  the  combination  of  a  tablet- 
carrying  mandrel,  a  loiife-supporting  car- 
riage, a  guide  for  the  carriage  on  Avhich  it 
is  movable  longitudinally  or  angularly,  the 

55  guide  having  a  notch  therein,  a  laiife  mov- 
ably mounted  on  the  carriage,  and  a  mech- 
anism for  moving  the  knife  relatively  to 
the  carriage  toward  the  tablet  comprising 
a  device  on  the  carriage  automatically  mov- 

60  able  into  the  notch  of  the  guide  and  adapted 
to  be  forced  outward  when  the  carriage  is 
moved  angularly  or  is  moved  longitudinally 
on  the  guide. 

29.  In    a    machine    for    shaving    sound- 

65  record  tablets,  the  combination  of  a  tablet- 


carrying  mandrel,  a  carriage,  a  guide  or  way 
for  said  carriage  on  which  the  carriage  has 
both  longitudinal  and  turning  movement,  a 
cam  and  a  shoulder  on  said  guide  or  way, 
mechanism  for  advancing  the  knife  a  pre-  70 
determined  distance  after  the  termination 
of  each  cut,  and  means  operatively  con- 
nected with  said  mechanism  and  engaging 
said  cam  or  shoulder  by  a  longitudinal  or 
turning  movement  respectively  of  the  car-  75 
riage  on  said  guide  or  way. 

30.  In  a  machine  for  shaving  sound-rec- 
ord tablets,  the  combination  of  a  tablet- 
carrying  mandrel,  a  carriage  movable  along 

a  tablet  on  the  mandrel,  a  knife  carried  by  80 
the  carriage,  a  suction  box  supported  on  the 
carriage   adjacent   the   knife,   a   fan   fixed    ' 
against  movement  with  the  carriage,  and 
a  flexible  tube  connecting  the  suction  box 
with  the  fan.  35 

31.  In  a  machine  for  shaving  sound-rec- 
ord tablets,  the  combination  of  a  support- 
ing 111  ate,  a  tablet- carrying  mandrel  above 
the  plate,  a  carriage  above  the  plate  and 
movable  along  a  tablet  on  the  mandrel,  a  90 
knife  carried  by  the  carriage,  a  suction  box 
supported  on  the  carriage  adjacent  the 
knife,  a  fan  below  the  plate  fixed  against 
movement  with  the  carriage,  and  a  flexible 
tube  connecting  the  suction  box  with  the  95 
fan,  the  said  plate  being  provided  with  a 
slot  for  the  tube  permitting  the  tube  to 
move  with  the  carriage. 

32.  In  a  machine  for  shaving  sound-rec- 
ord tablets,  the   combination  of  a   tablet-  100 
carrying  mandrel,  a  carriage  movable  along 

a  tablet  on  the  mandrel,  a  knife  carried  by 
the  carriage,  a  suction  box  supported  ad- 
jacent the  knife,  a  fan  having  its  suction 
connected  with  the  suction  box,  and  a  i05 
porous  shavings  receptacle  connected  with 
the  discharge  of  the  fan. 

33.  In  a  machine  for  shaving  sound-rec- 
ord tablets,  the  combination  of  a  tablet- 
carrying  mandrel,  a  carriage  movable,  along  no 
a  talDlet  on  the  mandrel,  a  knife  carried  by 
the  carriage,  a  suction  box  supported  ad- 
jacent the  knife,  a  fan  having  its  suction 
connected  with  the  suction  box,  and  a 
porous  bag  connected  with  the  discharge  115 
of  the  fan  to  receive  shavings. 

34.  In  a  machine  for  shaving  sound-rec- 
ord tablets,  the  combination  of  a  tablet- 
carrying  mandrel,  a  knife-carrying  carriage 
movable  along  a  tablet  on  the  mandrel,  120 
means  for  moving  the  carriage,  means  for 
driving  the  mandrel  and  the  carriage  mov- 
ing means,  and  means  automatically  op- 
erable by  the  carriage  when  it  reaches  a 
position  near  the  end  of  the  tablet  for  stop-  125 
ping  the  mandrel  and  the  carriage  moving 
means,  said  last-mentioned  means  being  so 
constructed  that  the  carriage  may  pass  by 

its  stop-operating  position. 

35.  In  a  machine  for  shaving  sound-rec-  130 


1,227,748 


ord  tablets,  the  combination  of  a  tablet- 
carrying  mandrel,  a  knife-carrying  car- 
riage movable  along  a  tablet  on  the  man- 
drel, means  for  moving  the  carriage,  means 
5  for  driving  the  mandrel  and  the  carriage 
moving  means,  and  means  comprising  co- 
acting  cam  surfaces  automatically  operable 
by  the  carriage  when  it  reaches  a  position 
near  the  end  of  the  tablet  for  stopping  the 

10  mandrel  and  the  carriage  moving  means 
and  automatically  operable  by  the  carriage 
during  its  return  to  initial  position  for 
starting  the  mandrel  and  the  carriage  mov- 
ing means. 

15  36.  In  a  machine  for  shaving  sound-rec- 
ord tablets,  the  combination  of  a  tablet- 
carrying  mandrel,  a  knife-carrying  carriage 
movable  along  a  tablet  on  the  mandrel, 
means  for  moving  the  carriage,  means  for 

20  driving  the  mandrel  and  the  carriage  mov- 
ing means,  and  means  comprising  coacting 
cam  surfaces  automatically  operable  by  the 
carriage  when  it  reaches  a  position  near 
the  end  of  the  tablet  for  stopping  the  man- 

25  drel  and  the  carriage  moving  means. 

37.  In  a  machine  for  shaving  sound-rec- 
ord tablets,  the  combination  of  a  tablet- 
carrying  mandrel,  a  knife-carrying  carriage 
movable   along   a   tablet   on   the  mandrel, 

30  means  for  moving  the  carriage,  means  for 
driving  the  mandrel  and  the  carriage  mov- 
ing means,  and  means  automatically  oper- 
able by  the  carriage  when  it  reaches  a  po- 
sition near  the  end  of  the  tablet  for  stop- 

35  ping  the  mandrel  and  the  carriage  moving 
means  and  automatically  operable  by  the 
carriage  during  its  return  to  initial  posi- 
tion for  starting  the  mandrel  and  the  car- 
riage moving  means,  said  means  being  so 

40  constructed  that  the  carriage  may  pass  by 
its  stop-actuating  position. 

38.  In  a  machine  for  shaving  sound-rec- 
ord tablets,  the  combination  of  a  tablet- 
carrying  mandrel,  a  knife-carrying  carriage 

45  movable  along  a  tablet  on  the  mandrel, 
means  for  moving  the  carriage,  an  electric 
motor  for  driving  the  mandrel  and  the  car- 
riage moving  means,  a  switch  in  the  motor 
circuit,  and  means  comprising  coacting  cam 

50  surfaces  automatically  operable  by  the  car- 
riage when  it  reaches  a  position  near  the  end 
of  the  tablet  for  opening  the  switch  to -stop 
the  motor. 

39.  In  a  machine  for  shaving  sound-rec- 
55  ord  tablets,  the  combination  of  a  tablet- 
carrying  mandrel,  a  knife-carrying  carriage 
movable  along  a  tablet  on  the  mandrel, 
means  for  moving  the  carriage,  an  electric 
motor  for  driving  the  mandrel  and  the  car- 

60  riage  moving  means,  and  means  comprising 
a  switch  automatically  operable  by  the  car- 
riage when  it  reaches  a  position  near  the  end 
of  the  tablet  for  stopping  the  motor  and 
automatically  operable  by  the  carriage  dur^ 


ing  its  return  to  initial  position  for  starting  65 
the  motor. 

40.  In  a  machine  for  shaving  sound-rec- 
ord  tablets,  the    combination   of   a   tablet- 
carrying  mandrel,  a  knife-carrying  carriage 
movable    along    a   tablet   on   the    mandrel,  70 
means  for  moving  the  carriage,  an  electric 
motor  for  driving  the  mandrel  and  the  car- 
riage moving  means,  a  switch  in  the  motor 
circuit,   means   comprising    a    plurality   of 
cams  operatively  connected  with  the  switch,  75 
and  cams  on  the  carriage  coacting  with  said 
first-named  cams  whereby  the  switch  is  auto- 
matically operable  by  the  carriage  when  it 
reaches  a  position  near  the  end  of  the  tablet 
for  stopping  the  motor  and  automatically  80 
operable  by  the  carriage  during  its  return 

to  initial  position  for  starting  the  motor. 

41.  In  a  machine  for  shaving  sound-rec- 
ord tablets,  the  combination  of  a  tablet- 
carrying  mandrel,  a  knife-carrying  carriage  85 
movable  along  a  tablet  on  the  mandrel, 
means  for  moving  the  carriage,  an  electric 
motor  for  driving  the  mandrel  and  the  car- 
riage moving  means,  and  means  comprising 

a  switch  automatically  operable  by  the  car-  90 
riage  when  it  reaches  a  position  near  the  end 
of  the  tablet  for  stopping  the  motor,  said 
means  being  so  constructed  that  the  carriage 
may  pass  by  its  switch-operating  position. 

42.  In  a  machine  for  shaving  sound-rec-  95 
ord  tablets,  the  combination  of  a  tablet- 
carrying  mandrel,  a  knife-carrying  carriage 
movable  along  a  tablet  on  the  mandrel, 
means  for  moving  the  carriage,  an  electric 
motor  for  driving  the  mandrel  and  the  car-  100 
riage  moving  means,  a  switch  in  the  motor 
circiiit,   and  means   automatically  operable 

by  the  carriage  when  it  reaches  a  position 
near  the  end  of  the  tablet  for  opening  the 
switch  to  stop  the  motor.  105 

43.  In  a  machine  for  shaving  sound-rec- 
ord tablets,  the  combination  of  a  tablet- 
carrying  mandrel,  a  knife-carrying  carriage, 
a  guide  for  the  carriage  on  which  it  is  mov- 
able longitudinally  and  angularly,  means  H*^ 
for  moving  the  carriage  along  the  guide, 
means  for  driving  the  mandrel  and  the  car- 
riage moving  means,  and  means  automati- 
cally operable  by  the  carriage  when  it 
reaches  a  position  near  the  end  of  the  tablet  H^ 
for  stopping  the  mandrel  and  the  carriage 
moving  means  and  automatically  operable 

by  the  carriage  when  it  is  returned  to  initial 
position  for  starting  the  mandrel  and  the 
carriage  moving  means,  the  said  stopping  120 
and  starting  means  being  operable  with  the 
carriage  in  any  angxilar  position. 

44.  In  a  machine  for  shaving  sound-rec- 
ord tablets,  the  combination  of  a  tablet- 
carrying  mandrel,  a  knife-carrying  carriage,  125 
a  guide  for  the  carriage  on  which  it  is  mov- 
able longitudinally  and  angularly,  means 
for  moving  the  carriage  along  tixe  guide, 
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means  for  driving  the  mandrel  and  the  car- 
riage-moving means,  and  means  automati- 
cally operable  by  the  carriage  when  it 
reaches  a  position  near  the  end  of  the  tablet 
-  for  stopping  the  mandrel  and  the  carriage- 
moving  means,  the  said  stopping  means  be- 
ing operable  when  the  carriage  is  in  any  an- 
gular position. 

45.  In  a  machine  for  shaving  sound-rec- 
^Q  ord  tablets,  the  combination  of  a  tablet- 
carrying  mandrel,  a  knife-carrying  carriage 
movable  along  a  tablet  on  the  mandrel, 
means  for  moving  the  carriage,  means  for 
driving  the  mandrel  and  the  carriage  mov- 

jg  ing  means,  a  pivoted  T-lever,  a  controlling 
means  connected  with  the  body  part  of  the 
lever  for  stopping  and  starting  the  move- 
ment of  the  mandrel  and  the  carriage  mov- 
ing means,  and  devices  on  the  arms  of  the 

20  lever  for  engagement  with  the  carriage  to 
move  the  lever  to  bring  the  controlling 
means  into  stopping  position  when  the  car- 
riage moves  in  one  direction  and  into  start- 
ing position  when  the  carriage  moves  in  the 

25  other  direction. 

46.  In  a  machine  for  shaving  sound-rec- 
ord tablets,  the  combination  of  a  tablet- 
carrying  mandrel,  a  knife-carrying  carriage 
movable   along   a   tablet   on   the   mandrel, 

30  means  for  moving  the  carriage,  means  for 
driving  the  mandrel  and  the  carriage-mov- 
ing means,  a  pivoted  lever,  a  controlling 
means  connected  with  the  body  part  of  the 
lever   for   stopping  the  movement   of  the 

35  mandrel  and  the  carriage-moving  means, 
and  a  device  on  the  lever  having  a  cam  sur- 
face for  engagement  with  a  cam  surface  on 
the  carriage  to  bring  the  controlling  means 
into    stopping    position,  said    lever    being 

40  moved  by  the  coaction  of  said  cam  surfaces 
to  a  position  permitting  the  passage  of  the 
carriage  by  its  stop-controlling  position. 

47.  In  a  machine  for  shaving  sound-rec- 
ord tablets,  the  combination  of  a  tablet-car- 

45  rying  mandrel,  a  knife-carrying  carriage,  a 
guide  for  the  carriage  on  which  it  is  mov- 
able longitudinally  and  angularly,  means  for 
moving  the  carriage  along  the  guide,  means 
for  driving  the  mandrel  and  the  carriage 

50  moving  means,  a  pivoted  T-lever,  a  con- 
trolling means  connected  with  the  body  part 
of  the  lever  for  stopping  and  starting  the 
movement  of  the  mandrel  and  of  the  car- 
riage moving  means,  an  abutment  on  the 

55  carriage  concentric  with  the  guide,  and  de- 
vices on  the  arms  of  the  lever  for  engage- 
ment with  the  abutment  irrespective  of  the 
angTilar  position  of  the  carriage  to  move 
the  lever  to  bring  the  controlling  means  into 

60  stopping  position  when  the  carriage  moves 
in  one  direction  and  into  starting  position 
when  the  carriage  moves  in  the  other  direc- 
tion. 

48.  In  a  machine  for  shaving  sound-rec- 


ord tablets,  the  combination  of  a  tablet-car-  65 
rying  mandrel,  a  knife-supporting  carriage 
movable  along  a  tablet  on  the  mandrel,  a 
driving  motor,  a  casing  surrounding  the  mo- 
tor, an  electrical  resistance  device  entirely 
within  the  casing  and  electrically  connected  70 
with  the  motor,  and  manually  operable 
means  accessible  from  the  exterior  of  the 
casing  for  adjusting  the  resistance  device. 

49.  In  a  machine  for  shaving  sound-rec- 
ord tablets,  the  combination  of  a  tablet-car-  75 
rying  mandrel,  a  knife-supporting  carriage 
movable  along  a  tablet  on  the  mandrel,  a 
driving  motor,  a  casing  surrounding  the  mo- 
tor and  provided  with  a  slot  in  one  wall,  an 
electrical  resistance  device  entirely  within  80 
the  casing  and  electrically  connected  with 
the  motor,  and  manually  operable  means  ex- 
tending through  the  slot  of  the  casing  and 
movable  therein  for  adjusting  the  resistance 
device.  85 

50.  In  a  machine  for  shaving  sound-rec- 
ord tablets,  the  combination  of  a  tablet-car- 
rying mandrel,  a  knife-supporting  carriage 
movable  along  a  tablet  on  the  mandrel,  a 
driving  motor,  a  casing  having  its  top  open,  90 
a  cover  plate  for  the  casing  supporting  the 
mandrel  and  the  carriage  on  its  upper  side 
and  the  motor  on  its  lower  side,  and  an  elec- 
trical resistance  device  positioned  within  the 
casing  and  supported  entirely  independently  95 
of  the  said  cover  plate. 

61.  In  a  machine  for  shaving  sound-rec- 
ord tablets,  the  combination  of  a  tablet-car- 
rying mandrel,  a  knife-supporting  carriage 
movable  along  a  tablet  on  the  mandrel,  a  100 
driving  motor,  a  receptacle  for  shavings,  a 
sheet-metal  box  surrounding  the  motor  and 
the  shavings  receptacle,  the  box  being  pro- 
vided with  an  opening  bordered  by  a  de- 
pressed flange  slotted  along  one  edge,  a  105 
sheet-metal  door  formed  to  engage  the  de- 
pressed flange  and  provided  with  ears  ex- 
tending through  the  slots  and  having  bent 
lobes  to  prevent  removal,  and  a  latch  for 
holding  the  door  in  closed  position.  HO 

52.  In  a  machine  for  shaving  sound-rec- 
ord tablets,  the  combination  of  a  tablet-car- 
rying mandrel,  a  knife-supporting  carriage 
movable  along  a  tablet  on  the  mandrel,  a 
driving  motor,  a  receptacle  for  shavings,  a  H^ 
sheet-metal  box  surrounding  the  motor  and 
the  shavings  receptacle,  the  box  being  pro- 
vided with  an  opening  bordered  by  a  de- 
pressed flange,  a  sheet-metal  door  formed  to 
engage  the  depressed  flange  and  hinged  at  120 
one  edge,  and  a  latch  pivoted  to  the  door  op- 
posite the  hinged  edge  and  formed  with  one 
finger  adapted  to  engage  the  inner  surface 

of  the  flange  and  with  another  finger  engag- 
ing the  inner  surface  of  the  door  to  hold  the  1^5 
first  said  finger  in  place. 

53.  In  a  machine  for  shaving  sound-rec- 
ord tablets,  the  combination  of  a  tablet-car- 
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rying  mandrel,  a  carriage  movable  along  a 
tablet  on  the  mandrel,  a  knife  on  the  car- 
riage, means  for  manually  adjusting  said 
loiife  to  take  from  the  tablet  a  first  rough- 
5  cut,  and  means  automatically  operable  by 
the  restoration  of  the  carriage  to  initial 
position  for  advancing  said  knife  to  take  the 
final  finishing-cut  of  predetermined  depth. 
54.  In  a  machine  for  shaving  sound-i*ec- 

10  ord  tablets,  the  combination  of  a  tablet-car- 
rying mandrel,  a  carriage  movable  along  a 
tablet  on  the  mandrel,  a  knife  on  the  car- 
riage, means  for  manually  adjusting  said 
knife  to  take  from  the  tablet  a  first  rough- 

15  cut,  and  means  automatically  operable  upon 
completion  of  said  first-cut  and  by  the  res- 
toration of  the  carriage  to  initial  position 
for  advancing  said  knife  to  take  the  final 
finishing-cut  of  predetermined  depth. 

20       55.  In  a  machine  for  shaving  sound-rec- 


ord tablets,  the  combination  of  a  tablet-car- 
rying mandrel,  a  carriage  movable  along  a 
tablet  on  the  mandrel,  a  guide  or  way  for 
said  carriage  on  which  the  carriage  is  ca- 
llable of  both  longitudinal  and  turning  25 
movement,  a  knife  on  the  carriage,  means 
for  manually  adjusting  said  knife  to  take 
from  the  tablet  a  first  rough-cut,  and  means 
automatically  operable  by  raising  tbe  car- 
riage upon  restoring  the  same  to  initial  posi-  30 
tion  for  advancing  said  knife  to  take  the 
final  finishing-cut  of  predetermined  depth. 

In  testimony  whereof  we  have  signed  this 
specification  in  the  presence  of  two  subscrib- 
ing witnesses. 

FRANK  L.  CAPPS. 
JOHN  J.  SCULLY. 

Witnesses : 

Leslie  S.  Eastman, 
J.  S.  Gkiffith. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  John  Feier,  a  citizen 
of  the  United  States  of  America,  a  resident 
of  the  city  of  St.  Louis,  State  of  Missouri, 
5  have  invented  certain  new  and  useful  Im- 
provements in  Driving  Devices  for  Talking- 
Machines,  of  which  the  following  is  a  full, 
clear,  and.  exact  description,  reference  being 
had  to  the  accompanying  drawing,  forming 

10  a  part  of  this  specification. 

My  invention  relates  to  means  for  driving 
talking  machines,  one  of  the  objects  being  to 
produce  a  very  simple  and  inexpensive  driv- 
ing device  adapted  to  be  easily  and  quickly 

15  attached  to  an  ordinary  spring  driven  talk- 
ing machine,  so  as  to  serve  as  a  substitute  for 
the  usual  spring  motor.  With  this  object  in 
view,  the  attachment  preferably  comprises 
an  electric  motor  provided  with  a  friction 

20  drive  wheel  adapted  to  engage  the  turn- 
table, or  record  holder,  of  the  machine,  and 
to  avoid  unnecessary  expense,  the  driving 
attachment  is  so  constructed  and  arranged 
that  the  speed  governor,  forming  part  of  the 

25  talking  machine,  will  be  effective  when  the 
attachment  is  in  service.  The  attachment 
may  be  readily  applied  without  moving  or  in 
any  way  disturbing  the  spring  motor  and 
other  driving  elements  of  an  ordinary  spring 

30  driven  talking  machine. 

Figure  I  is  a  top  or  plan  view  of  an  ordi- 
nary talking  machine,  equipped  with  my 
driving  attachment. 

Fig.  II  is  an  enlarged  fragmentary  section 

35  illustrating  the  driving  attachment. 

1  designates  a  turn-table,  or  record  holder, 
fitted  to  the  usual  vertical  spindle  2  in  any 
suitable  manner.  The  spindle  passes 
through  a  base  plate  3  and  is  provided  with  a 

40  worm  4  near  its  lower  end.  The  usual  spring 
motor  5,  arranged  below  the  base  3,  is 
equipped  with  a  drive  wheel  6  which  meshes 
with  the  worm  4.  When  the  spring  motor 
is  in  service,  the  worm,  spindle  and  turn- 

45  table  revolve  rapidly  in  response  to  the  ro- 
tary movement  of  the  drive  wheel  6. 

The  speed  governor  comprises  a  collar  7 
fixed  to  a  horizontal  shaft  8,  a  friction  wheel 
9  slidably  fitted  to  said  shaft,  springs  10 

50  connecting  the  fixed  collar  7  to  the  slidable 
friction  wheel  9,  weights  11  secured  to  said 
spring  and  a  friction  member  12  adapted  to 
be  engaged  by  the  friction  wheel  9.     The 


governor  is  driven  through  the  medium  of  a 
worm  13  secured  to  the  shaft  8,  and  a  worm  55 
wheel  14  secured  to  the  spindle  2  and  mesh- 
ing with  said  worm  13.  When  the  turn-table 
rotates  at  a  predetermined  rate  of  speed,  the 
friction  wheel  9  will  engage  the  friction 
member  12  to  prevent  an  increase  in  the  60 
speed,  as  is  well  understood  in  this  art. 

The  driving  attachment  preferably  com- 
prises an  electric  motor  A  secured  to  the 
bracket  arm  B,  the  latter  being  adjustably 
attached  to  the  plate  3  by  means  of  screws  G5 
which  pass  through  slots  at  the  upper  end 
of  the  bracket. 

The  record   turn-table   1   has  the   usual 
downturned  annular  flange  15  at  its  outer 
margin.     A  power  shaft  C,  extending  up-  70 
wardly  from  the  electric  motor  A,  is  pro- 
vided at  its  upper  end  with  a  friction  drive 
wheel  D  which  engages  the  inner  face  of  the 
downturned  annular  flange  16.     It  will  be 
noted  that  the  motor  and  its  friction  wheel  75 
D  may  be  easily  and  quickly  applied  to  an 
ordinary    spring    driven    talking    machine 
without  in  any  way  interfering  with  the  or- 
dinary  driving  elements   of  the  machine. 
When  the  driving  attachment  is  in  service,  80 
movement  is  transmitted  from  the  friction 
drive  wheel  B  to  the  turn-table,  through 
spindle  2,  worm  wheel  14  and  worm  13  to  the 
governor,  the  latter  serving  to  regulate  the 
speed  of  the  machine  when  the  driving  at-  85 
tachment  is  in  operation. 

The  friction  drive  wheel  D  is  preferably 
provided  with  a  yieldable  peripheral  portion 
which  engages  the  downturned  flange  15  on 
the  turn-table,  and  which  yields  freely  to  90 
compensate  for  inaccuracies  in  the  construc- 
tion and  arrangement  of  the  driving  ele- 
ments. 

I  claim: — 

The  combination,  with  a  record  turn-table  95 
having  a  depending  annular  flange  and  a 
base-plate;  of  a  depending  bracket  secured 
to  the  base-plate;  a  motor  mounted  on  thes 
bracket,  a  vertical  power-shaft  on  the  mo- 
tor, extending  upwardly  through  the  base-  100 
plate  and  a  drive-wheel  provided  on  the 
power-shaft  and  engaging  the  inner  face  of 
the  depending  annular  flange  of  the  record 
turn-table, 

JOHN  FRIEE. 
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To  all  whom,  it  may  concern:    . 

Be  it  known  that  I,  Herman  Segal,  a 
citizen  of  the  United  States,  residing  at 
New  York,  in  the  county  of  Bronx  and 
State  of  New  York,  have  invented  certain 
new  and  useful  Improvements  in  Tone- Arm 
Supports,  of  which  the  following  is  a  full, 
clear,  and  exact  specification. 

The  object  of  my  invention  is  to  provide 
an  improved  anti-friction  mounting  for  the 
tone-arm  of  a  talking  machine  adapted  to 
be  produced  at  a  low  cost,  of  but  few  parts 
and  of  simple  and  practical  construction. 

Accordingly  my  invention  consists  in  the 

15  arrangement  and  combination  of  parts  and 

elements  as  hereinafter   described   and   as 

illustrated  in  the  accompanying  drawing  in 

which — 

Figure  1  is  a  view,  partly  in  elevation  and 
partly  in  section,  of  a  tone-arm  mounting 
embodying  my  invention. 

Fig.  2  is  a  fragmentary  view  in  elevation 
of  the  mounting,  and 

Fig.  3  is  a  partial  horizontal  sectional 
view  through  the  upper  ball  race. 

In  the  drawing  the  reference  numeral  5 
denotes  the  talking  machine  cabinet  from 
which  protrudes  the  turntable  shaft  6  which 
carries  the  turntable  7  upon  which  rests  a 
record  8.  The  tone-arm  as  a  whole  is  indi- 
cated by  the  numeral  9.  10  is  the  sound 
box  and  11  the  needle.  These  parts  are 
shown  in  outline  only  and  for  the  sake  of 
illustration. 

The  tone-arm  is  provided  with  a  depend- 
ing cylindrical  portion  12  to  which  is 
sweated  or  otherwise  secured  a  sleeve  13 
having  a  flange  14  which  acts  as  a  stop  for 
the  tone-arm  and  which  rests  upon  the  shoul- 
der 15  of  the  hollow  bracket  or  neck  16  se- 
cured by  any  suitable  means  (not  shown) 
to  the  cabinet  1  for  which  purpose  the  neck 
16  is  provided  with  a  flange  17. 

The  neck  or  hollow  bracket  16  is  further 
provided  with  two  outer  ball  races  18  and 
19,  while  the  sleeve  13  is  provided  with 
two  corresponding  inner  ball  races  21  and 
22  and  a  slot  23.  Balls  24,  24  run  in  the 
races  18—21  and  19—22.    . 

In  order  to  place  the  balls  in  the  races, 
the  neck  16  is  provided  with  the  openings 
25  and  26  extending  from  the  outside 
through  the  wall  of  the  neck  into  the  ball 
races.  This  opening  25  communicates  with 
55  the  upper  ball  race  18 — ^21,  and  the  opening 
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26  leads  into  the  lower  ball  race  19 — 22. 
The  openings  are  covered  by  a  plate  27 
which  fits  into  a  cut  out  portion  28  of  the 
wall  of  the  neck  16,  the  holes  25  and  26 
being  cut  through  said  thinned  portion,  so  60 
that  the  plate  is  practically  flush  with  the 
outer  surface  of  the  neck  or  bracket  16. 

30  is  a  screw  for  securing  the  plate  27  in 
position.     The  shank  31  of  the  screw  pro- 
jects into  the  said  slot  23  to  limit  the  move-  65 
ment  horizontally  of  the  tone-arm  as  will 
be  understood. 

In  assembling  the  tone-arm,  the  sleeve  13 
is  inserted  into  the  bracket  16.    Thereafter 
the  balls  are  dropped  through  the  openings  70 
25  and  26  into  the  respective  ball  races.    A 
slight  turning  of  the  bi*acket  or  tone-arm 
will  cause  the  balls  to  run  around  the  races 
and  make  room  for  the  succeeding  balls. 
After  the  last  ball  has  been  put  in  place,  75  ' 
the  plate  27  is  adjusted  over  the  openings 
and  the  screw  30  screwed  home  and  the  parts 
are  assembled.     It  will  also  be  understood 
that  the  parts  are  so  proportioned  that  the 
plate  does  not  bind  upon  the  balls  but  that  80  I 
the  latter  are  free  to  move  in  the  races. 

The  parts  are  further  so  arranged  that 
the  weight  of  the  tone-arm  rests  upon  the 
balls  and  not  upon  the  shoulder  15  of  the 
bracket  16,  though  a  close  fit  is  made  at  85 
the  latter  point  for  the  sake  of  appearance 
and  also  to  prevent  dust  from  settling  under 
the  flange  14.  In  addition  to  acting  as  an 
anti-friction  means  for  the  tone-arm  and 
to  support  the  weight  thereof,  it  will  be  90 
noted  that  the  balls  18  serve  as  a  locking 
means  which  prevents  the  removal  of  the 
tone-arm  from  the  bracket  16. 

The  mounting  as  here  described  and  illus- 
trated is  very  simple  in  construction  and  95 
very  efficient  in  operation.  The  mounting 
is  anti-friction  because  of  the  balls  and  the 
latter  also  serve  to  take  up  any  small  inac- 
curacies in  the  diameters  of  the  bracket  16 
and  the  tone-arm  sleeve  13  and  support  the  100 
latter  in  two  different  horizontal  planes  to 
prevent  vertical  oscillations,  as  is  obvious. 

Although   only  a  single  form  has  been 
illustrated  herein,  the  invention  is  not  lim- 
ited thereto  but  may  be  varied  without  de-  1^5 
parting  from  the  spirit  of  the  invention  or 
the  scope  of  the  appended  claim. 

I  claim: 

The  combination  with  the  tone-arm  and 
the  cabinet  of  a  talking  machine,  a  hollow  ^10 
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sleeve  secured  to  said  tone-arm  and  having 
a  horizontal  slot,  a  hollow  bracket  secured 
to  said  cabinet  and  adapted  to  receive  said 
hollow  sleeve,  ball  bearings  between  the  lat- 
ter and  the  said  bracket,  a  plate  for  prevent- 
ing the  balls  in  said  ball  bearings  from  leav- 


I 


ing  the  same  and  a  screw  for  securing  the 
said  plate  to  the  said  hollow  bracket,  said 
screw  extending  into  the  said  slot  to  limit 
the  movement  of  the  said  tone-arm. 
In  testimony  whereof,  I  affix  my  signature. 
HEEMAN  SEGAL. 
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To  all  whom  it  may  conoern: 

Be  it  kno-svn  that  I,  Aijbert  A.  Htjseby, 
a  citizen  of  the  United  States,  residing  at 
Chdcago,  in  the  couirty  of  Cook  and  State  of 
5  Illinois,  have  invented  certain  new  and  use- 
ful Improvements  in  Sound-Box  Mountings 
for  Tanring-Machiaies,  of  which  the  follow- 
ing is  a  specification. 
Tills  invention  relates  to  the  art  of  talk- 

10  ing  machines,  and  has  reference  more  par- 
ticularly to  an  improved  mounting  of  the 
sound  box  on  the  tone  arm  designed  to  af- 
ford a  certain  degree  of  universal  flexibility 
between  the  sound  box, and  the  tone  arm 

15  whereby  to  enable  the  stylus  to  follow  the 
record-groove  more  accurately  and  faith- 
fully, and  prevent  likelihood  of  the  stylus 
jumping  the  groove,  particularly  at  shal- 
low spots  in  the  latter. 

20  My  invention,  its  mode  of  operation,  and 
the  advantages  attending  the  same,  will  be 
readily  understood  by  those  familiar  with 
this  art  upon  reference  to  the  following  de- 
tailed description,  taken  in  connection  with 

25  the  accompanying  drawing  wherein  I  have 
illustrated  a  simple  and  practical  embodi- 
ment of  the  invention,  and  wherein — 

Figure  1  is  an  elevational  Adew,  partly  in 
vertical  section,  of  the  sound  box,  the  for- 

80  ward  portion  of  the  tone  arm,  and  my  im- 
proved coupling  or  connection  between  the 
two; and 

Fig.  2  is  a  cross  section  on  the  correspond- 
ing line  of  Fig.  1. 

35  Eeferring  to  the  drawing,  5  designates 
the  sound  box,  6  the  stylus  lever,  and  7  the 
stylus,  which  parts  may  be  of  any  known  or 
approved  construction.  On  the  rear  side  of 
the  sound  box  5  is  a  laterally  extending 

40  shank  8  of  tubular  form  in  cross  section,  as 
clearly  shown  in  Fig.  2.  9  designates  the 
inner  end  portion  of  the  tone  arm,  which  is 
herein  shown  as  capable  of  turning  on  its 
longitudinal  axis  through  an  angle  of  ninety 

45  degrees  to  accommodate  the  use  of  a  con- 
vertible sound  box,  such  as  the  sound  box 
illustrated ;  but  it  should  be  understood  that 
the  present  invention  is  not  limited  to  any 
special  construction  or  style  of  sound  box. 

50  The  inner  end  or  face  of  the  tone  arm  9  is 
provided  with  an  annular  flange  10.  11  des- 
ignates the  cylindrical  body  portion  of  a 
universally  flexible  coupling  -  member  be- 
tween the  shank  8  of  the  sound  box  and  the 

55  end  of  the  tone  arm  9.  This  coupling  mem- 
ber 11  is  preferably  made  of  rubber  and  is 


formed  with  an  annular  flange  12  at  the  end 
thereof  adjacent  to  the  tone  arm.  The  cou- 
pling member  11  is  provided  with  an  inter- 
nal metal  lining  in  the  form  of  a  thin  sleeve  6G 
13,  which  has  a  loose  sliding  fit  on  the  shank 
8  of  the  sound  box.  The  coupling  member 
with  its  lining  is  destachably  secured  to  the 
shank  8  by  a  fastening  screw  14  threaded 
into  a  lug  13'  on  the  lining  sleeve  13  and  65 
engaging  a  notch  or  hole  15  in  the  shank  8, 
the  lug  13'  itself  extending  through  a  hole 
11'  in  the  coupling  member  11.  The  flange 
12  of  the  coupling  member  is  secured  to  the 
flange  10  of  the  tone  arm  preferably  by  70 
means  of  a  ring-shaped,  thin-metal  clamp 
16  of  L-shape  in  cross  section,  which  clamp 
fits  the  rear  face  and  a  portion  of  the  pe- 
ripheral edge  of  the  flange  12,  and  a  plu- 
rality of  fastening  screws  17  that  are  passed  75 
through  the  clamp  16,  the  flange  12,  and  are 
tapped  into  the  flange  10  of  the  tone  arm. 
It  should  be  noted  that  the  outer  edge  of 
the  clamp  ring  16  is  out  of  contact  with  the 
flange  10,  a  sufficient  space  being  left  be-  80 
tween  these  parts  to  insure  the  maximum 
flexing  of  the  rubber  coupling-member  re- 
quired in  service. 

By  reason  of  the  fact  that  the  rubber  cou-    • 
pling-member    is    secured    by    independent  85 
means  at  its  opposite  ends  to  the  shank  of 
the  sound  box  and  the  face  of  the  tone  arm, 
respectively,  said  coupling  member  affords 
sufficient  play  to  the  sound  box  and  stylus 
lever,  independently  of  the  play  afforded  90 
by  the  tone  arm,  to  insure  the  perfect  track- 
ing of  the  stylus  with  the  groove  of  the  rec- 
ord and  a  superior  tone  effect.    The  lining 
sleeve  13  is  slightly  shorter  than  the  body 
11  of  the  flexible  coupling-member,  so  as  to  95 
be  out  of  contact  at  its  ends  with  the  back 
of  the  sound  box  and  the  face  of  the  tone 
arm. 

Without  limiting  myself  to  the  precise 
construction    and    arrangement    illustrated  100 
and  described, — 

I  claim : 

1.  In  a  sound-box  mounting  for  talldng 
machines,  the  combination  with  a  sound  box 
having  a  laterally  extending  shank,  and  a  103 
tone  arm  formed  with  an  annular  flange,  of 
an  annular  coupling  member  of  rubber  em- 
bracing said  shank  and  formed  with  an  an- 
nular flange,  a  fastening  screw  uniting  said 
coupling  member  to  said  shank,  a  ring-  110 
shaped  clamp  fitting  the  inner  face  and  a 
portion  of  the  peripheral  edge  of  the  flange 
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of  said  coupling  member,  and  fastening 
screws  passing  through  said  clamp,  the 
flange  of  said  coupling  member,  and  into  the 
flange  of  the  tone  arm, 
5  2,  In  a  sound-box  mounting  for  talking 
machines,  the  combination  with  a  sound  box 
having  a  laterally  extending  shank,  and  a 
tone  arm,  of  an  annular  coupling  member 
of  rubber,  an  internal  lining  of  metal  for 

10  said  coupling  member  embracing  said  shank, 
means  for  securing  said  coupling  member 
and  its  lining  to  said  shank,  and  independ- 
ent means  for  securing  said  coupling  mem- 
ber to  the  tone  arm. 

15  3,  In  a  sound-box  mounting  for  talking 
machines,  the  combination  with  a  soimd  box 


having  a  laterally  extending  shank,  and  a 
tone  arm  formed  with  an  annular  flange,  of 
an  annular  coupling  member  of  rubber 
formed  with  an  annular  flange,  an  internal  20 
lining  of  metal  for  said  coupling  member 
embracing  said  shank,  a  fastening  screw 
uniting  said  coupling  member  and  its  metal 
lining  to  said  shank,  a  ring-shaped  clamp 
fitting  the  inner  face  and  a  portion  of  the  25 
peripheral  edge  of  the  flange  of  said  cou- 
pling member,  and  fastening  screws  passing 
through  said  clamp,  the  flange  of  said  cou- 
pling member,  and  into  the  flange  of  the 
tone  arm. 

ALBEET  A.  HUSEBY. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Albert  A.  Htjsebx,  a 
citizen  of  the  United  States,  residing  at  Chi- 
cago, in  the  county  of  Cook  and  State  of 
6  Illinois,  have  invented  certain  new  and  use- 
ful Improvements  in  Sound-Boxes  for  Talk- 
ing-Machines, of  which  the  following  is  a 
specification. 

This  invention  relates  to  improvements  in 

10  sound  boxes  for  talking  machines.  In  view 
of  the  extensive  use  of  records  of  both  the 
A^ertically  undulating  and  laterally  undulat- 
ing type,  efforts  have  been  made  to  produce 
a  single  souTid  box  that  should  be  capable 

15  of  playing  both  kinds  of  records  with  equal 
efficiency,  and  a  considerable  number  of  such 
sound  boxes  have  been  proposed.  So  far  as 
I  am  aware,  however,  these  so-called  con- 
vertible  sound   boxes   have   necessitated    a 

20  change  of  position  of  the  sound  box  rela- 
tively to  the  tone  arm  when  a  record  of  the 
other  type  is  to  be  pla3i'ed,  the  sound  box 
usually  requiring  to  be  shifted  through  an 
angle  of  ninety  degrees  relatively  to  the  tone 

25  arm.  Recognizing  that  it  is  desirable  to  pro- 
duce a  sound  box  that  shall  be  capable  of 
playing  both  types  of  record  without  neces- 
sitating any  change  of  position  relatively  to 
the  tone  arm,  I  have  had  in  view,  as  the  chief 

30  object  of  the  present  invention,  the  design- 
ing and  production  of  a  sound  box  wherein 
the  stylus  lever  could  be  vibrated  equally 
well  under  either  an  endwise  or  a  lateral 
vibration  imparted  to  the  point  of  the  stylus 

35  by  the  record  groove  withoxat  involving  an}'^ 
relative  change  of  position  of  the  sound  box 
on  the  tone  arm. 

A^nother  object  of  the  invention  is  to  pro- 
vide an  improved  means  for  attaching  the 

40  tipper  end  of  the  stylus  lever  to  the  dia- 
phragm of  the  sound  box,  whereby  to  insure 
a  connection  preventing  any  warping  strain 
on  the  diaphragm  and  allowing  the  latter  to 
vibrate  freely  and  fully  responsive  to  the 

45  vibrations  of  the  stylus  lever.  c 

With  these  objects  in  view,  my  invention 

consists  of  the  new  and  improved  structural 

features  in  a  talking  machine  sound  box 

herein  fully  described  and  more  particularly 

50  pointed  out  in  the  claims. 

In  order  that  the  principle  of  my  inven- 
tion and  its  mode  of  operation  may  be 
readily  understood  by  those  familiar  with 
this  art,  I  have,  in  the  accompanying  draw- 

65  ing,  illustrated  one  workable  ^jid  practical 


embodiment  of  the  invention,  and  referring 
thereto, — 

Figure  1  is  a  side  elevation,  partly  in  dia- 
metric section,  of  a  sound  box  embodying  my 
improvements,  showing  also  a  fragment  of  60 
the  usual  swiveled  elbow  section  of  the  tone 
arm  to  which  the  sound  box  is  connected. 

Fig.  2  is  a  front  elevation  of  the  sound  box 
shown  in  Fig.  1. 

Fig.  3  is  a  substantially  bottom  plan  view,   65 
looking  at  the  point  of  the  stylus  as  seen 
in  Fig.  2. 

Fig.  4  is  a  detail  view  in  section  through 
the  diaphragm  and  the  upper  portion  of  the 
stylus  lever,  showing  my  improved  means  70 
of  connecting  the  stylus  lever  to  the  dia- 
phragm. 

Fig.  5  is  a  fragmentary  sectional  view, 
illustrating  a  modified  form  of  the  means 
for  transmitting  the  weight  of  the  sound  box   75 
to  the  stylus  without  strain    on   the    dia- 
phragm. 

Fig.  6  is  a  view  similar  to  Fig.  4,  illus- 
trating a  detachable  stylus  lever  head  and  a 
modification  of  the  means  for  attaching  the  80 
same  to  the  diaphragm. 

Referring  to  the  drawings,  5  designates 
the  outer  end  portion  of  the  usual  swiveled 
elbow  section  of  the  tone  arm,  and  6  desig- 
nates as  an  entirety  the  soupd  box  carrying  85 
the  usual  diaphragm  7.  Pivotally  mounted 
on  pins  8  between  a  pair  of  forwardly 
extending  lugs  9  on  the  lower  edge  of  the 
sound  box  is  the  stylus  lever.  This  latter  in- 
cludes an  upper  arm  10  that  extends  sub-  90 
stantially  parallel  with  and  radially  of  the 
diaphragm  7  and  has  an  inwardly  turned 
upper  end  portion  11  that  is  connected  to 
the  diaphragm  centrally  of  the  latter  by 
the  means  hereinafter  described.  12  desig-  95 
nates  the  lower  arm  of  the  stylus  lever  that 
extends  downwardly  and  inwardly  beneath 
the  sound  box  6  and  is  provided  on  its  free 
end  with  a  transversely  disposed  socket  piece 
13  carrying  the  stylus  14  secured  therein  by  100 
the  usual  set  screw  15.  On  the  back  side  of 
the  sound  box  6  is  formed  a  hollow  lug  16 
that  constitutes  a  housing  for  a  compression 
spring  17,  the  lower  end  of  which  latter  is 
stepped  in  a  shallow  pocket  18  formed  in  105 
the  upper  end  of  the  socket  piece  13.  The 
upper  end  of  the  spring  17  abuts  against  a 
screw-threaded  plug  19,  which  latter  forms 
a  means  for  adjusting  the  force  of  the  spring 
17.    It  will  be  readily  understood  that  tb?  1.19 
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purpose  of  the  spring  17  is  to  provide  an 
elastic  or  yielding  support  for  the  sound  box 
on  the  stjdus-carrying  end  of  the  stylus 
lever,  to  transmit  a  portion  of  the  weight  of 
the  sound  box  through  the  free  end  of  the 
stylus  lever,  thereb}'  avoiding  the  strain  on 
the  diaphragm  7  which  would  result  if  the 
Aveight  of  the  sound  box  were  transmitted 
through  the  upper  and  lower  arms  of  the 
stylus  lever.  This  elastic  support  of  the 
sound  box,  which  relieves  the  diaphragm  of 
strain  contributes  materially  to  the  efficiency, 
sensitiveness  and  tone-transmitting  qualities 
of  the  sound  box. 

From  the  foregoing  construction  it  will 
readily  be  seen  that,  in  playing  a  record  of 
the  vertically  undulating  groove  type,  such 
as  the  Edison  or  the  Pathe,  an  endwise  vi- 
bration imparted  to  the  stylus  14  by  the 
20  record  groove  will  vibrate  the  arm  12  of  the 
stylus  lever  on  the  j)ivot  pins  8  with  a  lever- 
age equal  to  the  distance  between  the  pivot 
and  the  axis  of  the  stylus,  which  vibration 
w^ill  be  transmitted  through  the  upper  arm 
25  10,  11  to  the  diaphragm  7;  the  spring  17 
readily  permitting  such  vibratory  move- 
ment of  the  stjdus  lever.  When  a  record  of 
the  laterally  undulating  type,  such  as  the 
Victor  or  Columbia,  is  played,  the  stylus  11 
3Q  is  vibrated  laterally,  and  this  also  causes  a 
Adbration  of  the  lever  arm  12  under  a  lever- 
age equal  to  the  distance  between  the  point 
of  the  stylus  and  the  horizontal  plane  of 
the  pivot  8.  By  so  shaping  and  organizing 
S5  the  parts  that  these  leverages  are  substan- 
tially equal,  substantially  the  same  vibra- 
tion effects  are  transmitted  to  the  diaphragm 
Avhen  playing  the  two  types  of  record,  and 
substantially  the  same  sound  transmitting 
40  results  are  secured. 

By  producing  a  sound  box  capable  of 
playing  both  types  of  record  with  the  sound 
box  in  a  single  position  relatively  to  the 
tone  arm,  and  without  requiring  any  shift- 
45  ing  of  the  sound  box  between  two  positions 
in  order  to  play  both  types  of  record,  my 
invention  effects  a  pronounced  economy  and 
simplicity  in  the  matter  of  construction  and 
mode  of  manipulation,  as  will  be  evident  to 
60  those  skilled  in  the  art. 

My  invention  further  comprehends  an  im- 
proved means  of  attaching  the  stylus  lever 
to  the  diaphragm,  which  is  best  shown  in 
the  detail  view  Fig.  4.    Referring  to  this 
55  figure,  it  will  be  observed  that  the  inwardly 
bent  upper  end  portion  11  of  the  stylus  lever 
is  formed  with  a  head  20,  in  the  face  of 
which  is  a  socket  21  and  a  tapped  hole  22 
extending  inwardly  of  the  bottom  of  the 
60  socket  21.     23  designates  a  centering  mem- 
ber consisting  of  a  disk,  preferably  of  the 
same  diameter  as  the  head  20,  and  a  hollow 
stem  or  shank  24  that  extends  through  a 
central  aperture  25  in  the  diaphragm  7  and 
65  into  the  socket  21  of  the  head  20.    Between 


the  diaphragm  7  and  the  head  20  and  cen- 
tering member  23  I  preferably  interpose  a 
pair  of  gaskets  or  washers  26  of  ^deldable 
material  such  as  rubber  or  felt;  and  these 
parts  are  all  securely  imited  by  a  clamp 
screw  27  that  extends  through  the  hollow 
stem  24  of  the  centering  member  and  into 
the  tapped  hole  22  of  the  head  20.  In  as- 
sembling, the  member  23  accurately  centers 
the  head  20  of  the  st^dus  lever  Avith  the  cen- 
tral aperture  25  of  the  diaphragm,  and  the 
described  construction  insures  the  clamping 
of  the  stylus  lever  on  the  diaphragm  in 
such  a  way  as  to  effectively  avoid  any  warp- 
ing or  tAvisting  strains  on  the  latter.  This 
is  due  to  the  fact  that  the  friction  between 
the  head  of  the  clamp  screAv  and  the  head 
of  the  centering  member  (both  smooth  metal 
surfaces)  is  much  less  than  the  friction  that 
Avould  exist  betAveen  the  head  of  the  screAv 
and  the  Avasher,  Avere  the  centering  member 
omitted.  Consequently,  in  tightening  the 
clamp  screAv,  the  twisting  tendency  of  the 
Avasher  on  the  center  of  the  diaphragm  is 
greatly  reduced  as  compared  Avith  a  con- 
struction omitting  the  centering  member. 

In  Fig.  5  I  shoAV  a  yielding  member  17', 
Avhich  may  be  a  block  or  pad  of  rubber,  felt, 
or  the  like.  betAveen  the  stylus  holder  18'  and 
a  lug  IG'  on  the  rear  of  the  sound  box,  in 
lieu  of  the  spring  17,  such  yielding  pad  per- 
mitting the  endwise  vibration  of  the  stylus 
Avhen  playing  a  record  of  the  vertically  un- 
dulating type. 

In  Fig.  6  I  shoAV  a  slight  modification  of 
the  means  for  connecting  the  stylus  lever  to 
the  diaphragm.  In  this  case,  instead  of 
forming  the  head  as  an  integral  part  of 
the  lever,  I  employ  a  detachable  head  20' 
forming  a  threaded  joint  Avith  the  upper 
end  of  the  lever,  and  the  opposed  faces  of 
this  head  and  the  head  23'  of  the  centering 
member  are  given  a  protuberant  form, — 
slightly  convexed  as  herein  shoAvn.  Since, 
in  vibrating,  the  upper  end  of  the  lever 
moA-es  in  the  path  of  a  tiny  arc,  this  con- 
struction accommodates  siich  movement 
somcAvhat  more  perfectly  than  the  construc- 
tion of  Fig.  4. 

The  principle  of  the  invention  is  obviously 
capable  of  embodiment  in  forms  differing 
more  or  less  in  details  from  that  herein 
shoAvn;  and  hence  I  reserve  as  within  the 
iuA^ention  all  such  modifications  as  fairly 
fall  within  the  purview  and  substance  of 
the  appended  claims. 
I  claim: 

1.  The  combination  with  the  sound  box 
of  a  talking  machine,  of  a  one-piece  stylus 
leA-er  pivotally  mounted  intermediate  its 
ends  on  and  externally  of  the  sound  box, 
the  upper  arm  of  said  lever  having  an  in- 
wardly turned  end  connected  to  the  dia- 
phragm of  the  sound  box  and  the  lower 
arm  of  said  lever  extending  downwardly 
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and  inwardly  beneath  the  sound  box  and  at 
its  free  end  provided  with  a  transverse 
stylus  socket,  and  a  compression  spring  be- 
tween said  socket  and  the  sound  box! 
5  through  which  a  portion  of  the  weight  of 
the  latter  is  yieldably  transmitted  to  said 
lower  lever  arm. 

2.  In  a  sound  box  construction,  the  com- 
bination with  an  apertured  diaphragm,  of 

10  a  stylus  lever  having  a  socketed  diaphragm- 
engaging  head,  a  centering  member  en- 
gaging the  other  side  of  the  diaphragm  and 
provided  with  a  hollow  stem  extending 
through  the  aperture  of  the  diaphragm  and 

1*5  into  the  socket  of  said  head,  and  a  clamp- 
screw  passed  through  the  stem  of  said  cen- 
tering member  and  into  the  head  of  the 
stylus  lever. 

3.  In  a  sound  box  construction,  the  com- 
20  bination  with  an  apertured  diaphragm,  of 

a  stylus  lever  having  a  soclicted  diaphragm- 
engaging  head,  a  centering  member  engag- 
ing the  other  side  of  the  diaphragm  and 
provided    with    a  liollow     stem    extending 

2^  through  llie  aperture  of  the  diaphragnn  and 
into  the  socket  of  said  head,  a  pair  of 
washers  between  the  opposite  sides  of  said 
diaphragm  and  said  centering  member  and 
head,  respectively,  and  a  clamp-screw  passed 

^^  through  the  stem  of  said  centering  member 
and  into  the  head  of  the  st3dus  lever. 

4.  In  a  sound  box  construction,  the  com- 
bination with  an  apertured  diaphragm,  of  a 
stylus  lever  having  a  socketed  diaphragm- 

■""^  engaging  head  formed  with  a  protuberant 
face,  a  centering  member  engaging  the  other 
side  of  the  diaphragm  having  a  diaphragm- 


engaging  head  formed  with  a  protuberant 
face  and  a  hollow  stem  extending  through 
the  aperture  of  the  diaphragm  and  into  the  40 
socket  of  said  head,  and  a  clamp-screw 
passed  through  the  stem  of  said  centering 
member  and  into  the  head  of  said  lever. 

5.  In  a  sound  box  construction,  the  com- 
bination with  an  apertured  diaphragm,  of  46 
a  stylus  lever  having  a  socketed  diaphragm- 
engaging  head  formed  with  a  protuberant 
face,  a  centering  member  engaging  the  other 
side  of  the  diaphragm  having  a  diaphragm- 
engaging  head  formed  with  a  protuberant  50 
face  and  a  hollow  stem  extending  through 
the  aperture  of  the  diaphragm  and  into 
the  socket  of  said  head,  a  pair  of  washers  be- 
tween the  opposite  sides  of  said  diaphragm 
and  the  ])rotuberant  faces  of  said  head  and  55 
centering  member,  respectively,  and  a  clamp - 
screw  passed  through  the  stem  of  said 
centering  member  and  into  the  head  of  said 
lever. 

C).  In  a  sound  box  construction,  the  com-  60 
bination  with  an  apertitred  diaphragm,  of  a 
stylus  le^er  having  a  socketed  diaphragm- 
engaging  head  formed  with  a  protuberant 
face,  and  detachably  mounted  on  said  lever, 
a  centering  member  engaging  the  other  side  ^^ 
of  the  diaphragm  having  a  diaphragm-en- 
gaging head  formed  with  a  protuberant  face 
and  a  hollow  stem  extending  through  the 
aperture   of  the  diaphragm   and  into  the 
socket    of   said   head,    and    a   clamp-screw  '^^ 
passed  through  the  stem  of  said  centering 
member  and  into  the  head  of  said  lever. 

ALBERT  A.  HUSEBY. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Henry  C.  Miller,  a 
citizen  of  the  United  States,  residing  at 
Waterford,  in  the  county  of  Saratoga  and 
5  State  of  New  York,  have  invented  certain 
new  and  useful  Improvements  in  Tone- 
Arm  Mountings  for  Sound  -  Eeproducing 
Machines,  of  which  the  following  is  a  speci- 
fication. 

10  This  invention  relates  to  talking  ma- 
chines, and  particularly  to  an  improved 
coupling  or  mounting  for  the  swinging 
sound  conveyer  or  tone  arm,  the  application 
being  a  division  of  the  parent  application 

15  filed  of  e^'en  date  herewith,  for  the  reissue 
of  Letters  Patent  No.  1,076,385,  granted  to 
me  on  October  21, 1913,  for  an  improvement 
in  automatic  stopping  devices  for  sound-re- 
producing machines. 

20       The  invention  consists  specifically  in  the 

combination  wuth  a  talking  machine  includ- 

.     ing  a  sound  conveyer  or  tone  arm  adapted 

to  carry  the  sound  box  across  the  record 

support,  as  is  usual,  of  a  mounting  for  said 

25  tone  arm  comprising  a  hollow  support  with 
which  one  end  of  said  tone  arm  communi- 
cates, a  pivot  carried  by  one  of  said  com- 
municating parts,  and  a  bearing  carried 
by  the  other  of  said  communicating  parts, 

30  and  adapted  to  turn  on  the  pivot  to  per- 
mit the  tone  arm  to  swing  across  the  record 
support  about  a  substantially  vertical  axis, 
the  bearing  and  the  pivot  being  entirely  in- 
closed within  the  tone  arm  and  support, 

35  and  being  freely  separable  by  lifting  the 
tone  arm  in  the  direction  of  said  pivot 
whereby  to  permit  the  tone  arm  to  be  read- 
ily removed  from  its  hollow  support,  when 
desired. 

40  The  invention  further  consists  in  pivot- 
ing to  the  tone  arm  the  coupling  element 
carried  thereby  in  order  to  permit  the  tone 
arm  to  turn  on  said  element  about  a  hori- 
zontal axis  to  move  toward  and  away  from 

45  the  record  support  and  thereby  have  uni- 
versal movement. 

In  the  accompanying  drawing,  Figure  1 
is  a  fragmentary  side  elevation,  showing  my 
invention   applied   to   a  talking   machine; 

50  Fig.  2  is  an  enlarged  horizontal  section  on 
the  line  2 — 2  of  Fig.  1,  and  Fig.  3  is  a  de- 


tail perspective  view,  partially  broken 
away,  illustrating  the  parts  of  the  coupling 
in  operative  relation  to  the  tone  arm. 

Eef erring  to  the  drawing,  the  invention  55 
consists  of  a  hollow  sound  conveyer  or  tone 
arm  23,  which  is  provided  at  one  end  with 
a  mounting  or  coupling  21,  and  which  car- 
ries at  its  opposite  end  a  sound  box  25,  the 
coupling  permitting  the  tone  arm  to  swing  60 
horizontally  to  carry  the  sound  box  across 
the  turntable  or  record  support  2  of  a  talk- 
ing machine  1  of  the  disk  type,  the  talking 
machine  being  only  partially  illustrated,  as 
it  is  of  the  usual  or  any  desired  form,  ex-  65 
cept  for  the  parts  herein  specifically  de- 
scribed. The  tone  arm  has  its  end  remote 
from  the  sound  box  turned  downwardly 
and  substantially  perpendicularly  to  the 
major  portion  of  the  tone  arm,  and  this  70 
downturned  end  is  in  cooperative  relation 
to  and  communicates  with  the  upwardly 
opening  end  of  a  hollow  support  21'',  this 
support  being  secured  to  or  provided  by  the 
upper  portion  of  the  casing  of  the  talking  75 
machine,  and  communicating  with  an  am- 
plifier 24^,  which  in  the  specific  embodiment 
of  the  invention  illustrated  in  the  drawing, 
is  of  the  inclosed  type,  and  is  located  with- 
in the  casing  of  the  talking  machine.  80 

The  means  for  coupling  the  downturned 
end  of  the  conveyer  to  the  hollow  support 
consists  essentially  of  a  pivot  post  24'*  car- 
ried by  one  of  said  parts,  and  a  bearing  24'= 
carried  by  the  other  of  said  parts,  and  85 
adapted  to  telescope  with  the  pivot  post 
and  to  have  turning  movement  relatively 
thereto.  In  the  present  instance  the  pivot 
post  is  carried  by  the  hollow  support,  al- 
though it  is  to  be  understood  that  it  is  not  90 
necessarily  so  mounted,  and  is  disposed  co- 
axially  wuthin  the  hollow  support  24'',  and 
extends  vertically  upwardly  beyond  the  up- 
per end  of  said  support. 

As  the  preferred  means  for  supporting  95 
the  pivot  post,  I  have  shown  a  support  or 
bar  24^  which  extends  across  the  hollow  sup- 
port 24",  and  is  secured  at  its  ends  thereto  or 
to  an  adjacent  fixed  part  of  the  talking  ma- 
chine. 100 

The  bearing  24=  is  carried  by  a  support  or 
bar   24'',   which   extends   across   the   down- 
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turned  end  of  the  tone  arm  23.  At  its  lower 
end  the  bearing  is  open  in  order  to  permit 
it  to  fit  over  and  telescope  with  the  pivot 
post  24'',  the  bearing  being  adapted  to  turn 
5  on  the  pivot  post  and  tluis  permit  the  tone 
arm  23  to  swing  horizontally  on  a  vertical 
axis  to  cause  the  sound  box  25  to  traverse 
a  record  on  the  turntable  2.  The  ends  of 
the  support  24''  are  reduced  to  form  jour- 

10  nals  24'=  having  bearings  at  24*  on  opposite 
sides  of  the  tone  arm.  This  arrangement 
permits  the  tone  arm  to  turn  on  said  jour- 
nals about  a  horizontal  axis  to  enable  the 
sound  box   to  be  moved   toward   or   aAvay 

15  from  the  record  support,  as  may  be  desired 
to  bring  the  stylus  into  or  out  of  operative 
engagement  with  a  record. 

B}'^  means  of  this  invention  a  coupling  is 
provided  which  is  very  simple  and  efficient, 

20  and  which  may  be  readily  separated,  when 
desired,  by  merely  lifting  the  tone  arm  to 
withdraw  the  bearing  from  the  pivot  post. 
It  is  also  to  be  noted  that  the  pivot  post  and 
bearing,  as  well  as  the  support  therefor,  are 

25  wholly  inclosed  by  the  tone  arm  and  the 
hollow  support  24""  in  the  operative  position 
of  the  parts,  and  hence  the  coupling  is  en- 
tirely out  of  the  way  and  is  protected  from 
accidental  injury  through  contact. 

30       What  I  claim  is: — 

1.  In  a  sound  reproducing  machine,  the 
combination  with  a  sound  conveyer  having 
a  sound  box  attached  to  one  end,  and  a  cou- 
pling at  the  opposite  end  of  the  sound  con- 

35  yeyer,  said  coupling  comprising  a  support 
provided  with  a  pivot,  and  a  bearing  fitting 
freely  over  the  pivot  and  pivoted  to  the 
sound  conveyer,  and  an  amplifier  communi- 
cating with  the  sound  conveyer,  whereby 

40  said  conveyer  and  pivoted  bearing  may  be 
freely  removed  from  said  pivot  and  support 
and  amplifier. 

2.  In  a  talking  machine,  a  sound  conduit 
comprising  two  members,  a  hollow  support 


having  an  upwardly  disposed  open  end,  45 
forming  one  of  said  members,  a  tone  arm 
having  a  downwardly  disposed  open  end  co- 
operating Avith  the  open  end  of  said  support, 
forming  the  other  of  said  members,  and  a 
pivot  carried  by  one  of  said  members  and  50 
rotatively  connecting  said  tone  arm  to  said 
support,  said  arm  being  freely  removable 
from  said  support. 

3.  In  a  talking  machine,  a  sound  conduit 
comprising  two  members,  a  hollow  support  55 
having  an  upwardly  disposed  open  end, 
forming  one  of  said  members,  a  tone  arm 
having  a  downwardly  disposed  end  in  co- 
operative relation  with  the  upwardly  dis- 
posecLend  of  said  support,  forming  the  other  60 
of  said  members,  and  a  pivot  carried  by  one 

of  said  members  and  rotatively  connecting 
the  same  and  wholly  inclosed  by  said  tone 
arm  and  said  support,  said  tone  arm  being 
freely  removable  from  said  support.  65 

4.  The  combination  with  a  hollow  support 
having  an  upwardly  disposed  open  end,  of  a 
tone  arm  having  a  doAvnwardly  disposed  end 
in  cooperative  relation  with  said  upwardly 
disposed  end,  and  a  pivot  carried  by  said  70 
hollow  support  and  rotatively  connecting 
and  wholly  inclosed  by  said  tone  arm  and 
said  support,  said  tone  arm  being  freely 
removable. 

5.  The  combination  with  a  holloAV  support  75 
having  an  upwardly  disposed  open  end,  of 

a  tone  arm  having  a  downwardly  disposed 
end  in  cooperative  relation  with  said  up- 
wardly disposed  end,  and  a  pivotal  connec- 
tion to  permit  vertical  and  horizontal  swing-  80 
ing  movement  of  the  tone  arm,  located  at 
said  ends  of  and  entirely  inclosed  by  the 
hollow  support  and  tone  arm,  said  tone  arm 
being  freely  removable. 

In  testimony  whereof  I  have  signed  my  85 
name  to  this  specification. 

HENRY  C.  MILLER. 
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To  all  iJiJiom'  it  may  concern: 

Be  it  known  tliat  I,  Forest  Cheney,  a 
citizen  of  the  United  States,  residing  at 
Chicago,  in  the  county  of  Cook  and  State  of 
6  Illinois,  have  invented  certain  new  and  use- 
ful Improvements  in  Cushion-Supports  for 
Pivot-Joints,  of  which  the  following  is  a 
specification. 

The  principal  object  of  my  invention  is  to 
10  provide  a  new  and  improved  pivotal  sup- 
port for  the  needle  or  stylus  of  a  gramo- 
phone reproducer. 

Another  object  of  my  invention  is  to  pro- 
vide a  gramophone  reproducer  with  means 
16  for  mounting  and  supporting  the  needle  so 
as  to  improve  the  quality  of  the  tone  and 
eliminate  certain  objectionable  tone  compo- 
nents that  occur  in  connection  with  the  or- 
dinary needle  mounting. 
20       All  these  objects  and  others  will  be  made 
apparent  in  the  following  specification  and 
claim  taken  with  the  accompanying  draw- 
ings, in  which  I  have  illustrated  a  feAV  em- 
bodiments of  my  invention.     It  will  be  un- 
25  derstood  that  the  invention  is  defined  in  the 
appended  claim. 

Referring  to  the  drawings: — 

Figure  1  is  an  elevation  of  a  gramophone 
reproducer. 
33      Fig.  2  is  a  vertical  section  of  the  same  on 
the  line  2—2  of  Fig.  1. 

Fig.  3  is  a  perspective  view  of  the  needle- 
carrying  lever. 

Figs.  4,  5,  6  and  7  illustrate  modifications 
35  in  the  pivot  members  for  this  lever. 

Fig.  8  is  a  perspective  view  of  the  lever 
as  employed  in  the  modification  of  Fig.  7. 

Fi^s.  9,  10,  11  and  12  illustrate  further 
modifications  of  the  pivot  members. 
40       Fig.  13  is  a  perspective  view  of  a  bearing 
washer  for  the  pivot  of  Fig.  12,  and 

Fig.  14  is  a  perspective  view  of  the  lever 
of  Fig.  12. 

Referring  to  Figs.  1.  2  and  3,  the  repro- 
45  ducer  chamber  wall  20  has  an  opening  21 
through  which  the  sound  waves  are  delivered 
from  the  diaphragm.  This  diaphragm  22 
is  clamped  between  the  rubber  rings  23  and 
24,  the  ring  23  lying  in  the  annular  channel 
50  25.  These  parts  are  thus  secured  in  proper 
relation  by  the  annular  plate  26  fastened  by 
the  screws  27. 

The  lever  28  of  the  form  shown  in  Figs.  2 

and  3  has  its  upper  end  attached  to  the  cen- 

55  ter  of  the  diaphragm  22;  below  it  is  expand- 


ed into  a  block  29  carrying  a  cross  bar  32 
Ayjth  a  pair  of  projecting  pivot  points  33. 
The  block  29  has  a  hole  therethrough  in 
which  is  mounted  the  needle  or  stylus  30 
clamped  by  the  screw  31.  60 

A  pair  of  lugs  34  and  35  depend  from  the 
chamber  wall  20.  Adjacent  to  the  cross  bar 
32  and  on  the  opposite  side  thereof  from  the 
pivot  points  33  is  a  cushion  36  of  soft  rub- 
ber or  other  suitable  material.  Adjacent  to  65 
the  cushion  36  is  a  metal  clamping  plate  37 
engaged  by  the  shoulder  on  the  screAv  3S 
which  passes  through  the  lug  34.  The  screw 
38  has  a  reduced  extension  39  beyond  the 
shoulder  which  passes  through  a  hole  in  the  70 
])late  37  and  into  a  socket  in  the  cushion  36 : 
this  projection  39  is  designed  to  support  the 
cushion  36  so  that  it  will  not  drop  down. 

The  depending  lug  35  has  conical  pits  or 
sockets  designed  to  receive  the  pivot  points  75 
33.     A  plane  determined  by  the  point  of  the 
needle  and  the  two  pivot  points  33  should 
also  contain  the  axis  of  the  needle  30. 

It  will  be  seen  that  the  cross  bar  32  lies 
against  the  cushion  36  and  the  pressure  by  80 
which  the  pivot  points  33  engage  the  sockets 
40  is  transmitted  through  the  cushion  36  and 
the  degree  of  this  pressure  may  be  adjust- 
ed b}^  means  of  the  set  screw  38. 

In  Fig.  4,  the  points  are  carried  by  the   85 
stationary  lug  and  the  conical  sockets  are  in 
the  cross  bar. 

In  Fig.  5  the  points  are  carried  by  the 
cross  bar  32  but  are  directed  upwardly  in- 
stead of  horizontally  and  the  abutment  35   90 
with  its  sockets  40  is  above. 

In  Fig.  6  there  is  simply  an  interchange 
between  the  points  and  sockets  as  compared 
with  Fig.  5. 

In  Fig.  7  the  screw  38  is  made  to  carry  the  95 
pivot  point  33  and  the  socket  40  is  on  the 
cross  bar  32  as  in  Fig.  6.     The  form  of  the 
lever  used  in  the  device  of  Fig.  7'  is  shown 
in  Fig.  8. 

In  Fig.  9  the  pivot  point  is  directed  up-  100 
wardly  instead  of  downwardly  as  in  Fig.  7. 

In  Fig.  10  the  pivot  point  carried  by  the 
screw  38  is  directed  horizontally  toward  the 
left. 

In  Fig.  11  the  pivot  point  33  carried  by  105 
the  screw  38  is  directed  horizontally  toward 
the  right. 

In  Fig.  12  I  substitute  the  knife-edge  33', 
(see  Fig,  14)  for  the  points  heretofore  de- 
Bcribed.    These  knife-edges  are  interrupted  110 
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by  the  holes  through  the  cross  bar  32  to  re- 
ceive the  screws  35'.  Under  the  heads  of  the 
screws  35'  are  washers  42  with  V-shaped 
channels  43  to  afford  seats  for  the  knife- 
6  edges  33'. 

It  will  be  seen  that  in  all  these  cases  I  pro- 
vide a  cushion  adjacent  the  cross  bar  of  the 
lever  and  that  the  pivot  members  support- 
ing this  lever  and  cross  bar  are  pressed  to- 

10  gether  through  the  cushion.  I  have  found 
as  a  result  of  much  study  and  experiment 
that  this  device  affords  a  decided  improve- 
ment in  the  quality  of  the  tone  given  by  a 
phonograph  reproducer. 

15       I  claim: — 

In  a  sound  box  for  sound  reproducing 
machines,  the  combination  with  the  frame  of 
the  box,  of  a  stylus-supporting  lever  having 
a  cross  bar  thereon,  spaced  parallel  sup- 

20  porting  members  projecting  from  the  pe- 


riphery of  said  frame  between  which  said 
cross  bar  is  located,  one  of  said  members 
and  one  side  of  said  cross  bar  carrying  re- 
spective elements  of  two  pin  and  socket 
pivot  joints,  one  pivot  joint  being  located  at  25 
each  side  of  said  lever,  a  cushion  between 
the  other  of  said  members  and  the  other  side 
of  said  cross  bar,  and  screws  alining  with 
said  pivot  joints  and  adjustably  extending 
through  said  last-named  member  for  com-  30 
pressing  said  cushion  against  said  cross  bar 
to  maintain  the  elements  of  said  two  pivot 
joints  in  contact  with  each  other. 

In  testimony  whereof,  I  have  subscribed 
my  name. 

FOREST  CHENEY. 

Witnesses : 

Geo.  L.  Wilkinson, 
Helen  Fkeund. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  whom  it  may  concern : 

Be  it  known  that  I,  Alva  D.  Jones,  a  citi- 
zen of  the  United  States,  residing  in  the  city 
and  county  of  Philadelphia  and  State  of 
5  Pennsylvania,  have  invented  a  new  and  use- 
ful Talking-Machine  Cabinet,  of  which  thj 
following  is  a  specification. 

My  invention  relates  to  a  novel  way ''or" 
method     of     dampening     out     sympathetic 

10  sounds  set  up  in  the  supporting  structure  or 
cabinet  of  a  sound  reproducing  or  conveying 
device  and  dealing  in  this  instance  with  the 
supporting  structure  or  cabinet  portion  of  a 
talking  machine,  of  the  internal  horn  type. 

15  Cabinets  as  they  have  been  built  in  the  past 
are  constructed  in  such  a  manner  and  of  such 
material  as  to  be  extremely  resonant,  there- 
by sympathizing  with  the  original  tones 
coming  from  the  record,  thus  setting  up  for- 

20  eign  sounds  throughout  their  structure, 
where  as  a  matter  of  fact,  only  the  ampli- 
fier itself  should  respond  to  the  original  vi- 
brations, and  this  to  a  limited  extent,  and 
only  at  its  mouth,  as  a  talking  machine  is  a 

25  rehandling  device  and  should  only  amplify 
by  reason  of  the  shape  of  the  passage 
through  which  its  sounds  must  travel  rather 
than  by  secondary  vibrations  set  up  in  the 
walls  of  the  cabinet,  which  in  every  instance 

30  distorts  and  in  the  majority  of  cases  renders 
unrecognizable  many  of  the  more  beautiful 
shadings  of  the  music  coming  from  the  rec- 
ord. As  stated,  a  talking  machine  is  essen- 
tially a  rehandling  or  reproducing  sound  in- 

35  strument,  consequently  we  must  consider  this 
device  almost  if  not  entirely  acoustically 
neutral.  The  cabinet  portion  or  supporting 
structure  should  not  play  any  part  in  the 
building  up  of  the  tones  coming  from  the 

40  record,  which  should  be  left  entirely  to  the 
amplifying  passage,  which  is  of  the  utmost 
importance  with  respect  to  shape,  size  and 
the  material  of  which  it  is  constructed.  The 
amplifier  or  horn,  sound  box  and  tone  arm, 

45  are  acoustically  the  vital  elements  in  a  talk- 
ing machine,  and  their  arrangement,  and 
protection  from  foreign  influences  should  be 
treated  with  the  utmost  seriousness. 

In  my  Patent  #1,193,366  of  August,  1916, 

50  I  referred  in  a  comparatively  brief  manner 
to  musical  vibrations  occurring  entirely 
within  a  talking  machine,  as  well  as  when  a 
piano  is  affected  by  reason  of  the  sympa- 
thetic vibratory  relations  existing  between 

55  its  own  sound  producing  elements,  and  those 
of  a  separate  sound  producing  substance. 


In  this  patent  I  refer  to  a  non-resonant  mu- 
sic cabinet  and  describe  the  same  as  being 
preferably  formed  from  reed,  such  as  cane, 
ratan,  willow,  or  similar  elements,  so  ar-  60 
ranged  as  to  have  no  inherent  fundamental 
tone,  thereby  constituting  what  I  desire  to 
call  a  non-resonant  music  cabinet.  In  my 
"continued  experiments  I  find  it  practical  to 
greatly  improve  the  construction  of  a  sub-  65 
■stantially  non-resonant  music  cabinet,  such 
as  I  have  just  referred  to  and  greatly  in- 
crease the  strength  and  utility  of  the  same 
by  plaiting  the  reed  or  otherwise  arranging 
it  in  close  proximity  to  an  inner  casing  which  7C 
is  perforated  wherever  air  pockets,  such  as 
surround  the  internal  horns  of  many  types 
of  talking  machines,  are  present,  ithereb^'^ 
giving  a  free  circulation  of  air  around  the 
amplifier,  so  that  its  vibrations  ate  unre-  75 
straiined.  In. this  way  I  secure  results  equal 
to  those  obtained  in  the  external  horn  ma- 
chine, yet  the  amplifier  is  concealed  from 
view  by  a  beautiful  cabinet,  taking  up  less 
space  than  the  external  horn  which  is  ac-  SO 
knowledged  by  all  talking  machine  experts 
to  be  superior  to  inclosed  sound  chambers. 
The  inner  shell  is  so  damped  with  respect  to 
vibration  by  the  proximity  of  the  outer  case, 
that  .it  is  not  affected  by  the  sound  passing  85 
through  the  amplifier  contained  within  the 
same,  thus  preventing  any  foreign  or  ex- 
traneous sounds  from  interferring  with  the 
original,  and  at  the  same  time  affording  a 
most  desirable  dust  proof  receptacle.  90 

My  improvement  in  a  music  cabinet  is  in- 
stantly verified  by  a  simple  test  which  may 
be  made  by  any  one. — By  striking  a  drink- 
ing glass  Avith  a  pencil,  it  will  be  found  that 
a  crisp  resonant  tone  is  heard.  Then  take  95 
the  same  glass  and  press  between  the  in- 
dex finger  and  thumb  at  or  near  its  top. 
Upon  striking  it  the  observer  will  find 
that  practically  50%  of  the  resonance 
is  damped  out,  due  to  the  controlling  effect  100 
of  the  soft  finger  tips.  Another  illustra- 
tion of  the  novelty  and  merit  of  my  new 
talking-machine  cabinet  may  be  easily  and 
quickly  made  by  playing  a  talking  machine 
in  an  empty  room.  A  great  confusion  of  105 
echoes  set  up  by  the  walls  of  the  room  Avill 
be  heard,  and  but  very  little  detail  of  the 
music.  A  similar  condition  to  this  exists 
in  the  walls  of  the  talking  machine  cabinet 
itself,  and  is  overcome  by  my  invention  110 
which  damps  out  and  otherwise  prevents 
the  excessive  resonance  in  the  solid  casing. 
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I  have  accomplished  the  latter  result  by  em- 
ploying the  use  of  an  internal  lining,  made 
of  board  or  even  metal, — then  having  an  ex- 
ternal or  damping  case  made  over  or  made 
5  fixed  in  any  suitable  manner  to  the  inner 
shell,  thus  forming  a  multiple  wall  music 
cabinet,  so  arranged  and  adjusted  that  one 
of  the  walls  controls  the  excessive  sympa- 
thetic resonance  of  the  other,  thus  prevent- 

10  ing  any  foreign  sounds  from  intermingling 
with  the  original  tones.  I  preferably  con- 
struct this  cabinet  with  the  outer  case  press- 
ing against  the  inner  shell,  thereby  damp- 
ing out  by  physical  contact,  the  excessive 

15  resonance  of  the  inner  case,  and  I  also  ac- 
complish the  same  purpose  in  my  modified 
form  by  placing  a  plaited  case  over  the 
inside  lining,  but  out  of  physical  contact 
therewith,  thereby  controlling  the  foreign 

20  sounds  in  the  same  manner  as  does  a  piece 
of  gauze,  silk,  or  other  like  substance  when 
placed  in  the  customary  manner  at  the 
mouth  of  the  horn.  In  talking  machines  of 
the  solid  wall  type  having  an  internal  horn, 

25  I  observe  that  the  various  sounds  coming 
from  the  record  find  various  parts  of  the 
cabinet  to  a  greater  or  less  degree  in  sym- 
pathy with  the  original  vibrations.  This 
observation  is  made  in  a  most  simple  man- 

30  ner, — ^by  playing  a  talking  machine  and 
pressing  the  hands  firmly  against  the  walls 
at  various  places.  You  will  find  certain 
notes  will  affect  separate  and  distinct  parts 
of  a  single  board,  but  more  decidedly  will 

35  they  affect  the  various  boards  going  to  make 
up  the  cabinet.  The  disturbance  of  the 
walls  of  the  talking  machine  set  up  a  sound 
which  passes  outAvardly  from  the  location 
of  the  disturbance,  consequently  this  sound 

40  does  not  pass  through  the  amplifier  and  is 
adulterated,  distorting  greatly  the  purity 
of  the  original  tones,  as  it  mixes  with  them 
in  the  room.  But  I  have  found  that  I  can 
substantially  reduce  and  purify  these  cabi- 

45  net  vibrations  by  placing  a  reed  case  over 
the  solid  case,  without  even  coming  in  physi- 
cal contact  with  same,  so  that  when  the 
sounds  set  up  in  the  cabinet  portion  of  the 
talking  machine  proper  pass   through  the 

50  strands  of  reed,  we  have  a  condition  of 
sound  purification  not  greatly  unlike  that  re- 
sulting from  the  stretching  of  wires  in  an  au- 
ditorium for  this  identical  purpose,  which  is 
thoroughly  familiar  to  acousticians. 

55  To  the  above  ends  my  invention  consists 
of  a  novel  construction  of  a  talking  machine 
cabinet  or  support  therefor,  the  novel  fea- 
tures of  which  will  be  hereinafter  fully  set 
forth  and  particularly  pointed  out  in  the 

60  claims.  It  further  consists  of  other  novel 
features  of  construction  all  of  which  will 
be  hereinafter  fully  set  forth.  For  the  pur- 
pose of  illustrating  my  invention  I  have 
shown  in  the  accompanying  drawings  a  pre- 

65  f erred  form,  which  at  present  is  preferred 


by  me  since  the  same  will  be  found  in  prac- 
tice to  give  satisfactory  and  reliable  results, 
although  it  is  to  be  understood  that  the  va- 
rious instrumentalities  of  which  my  inven- 
tion consists  may  be  variously  arranged  and  70 
organized  and  that  my  invention  is  not  lim- 
ited to  the  precise  arrangement  and  organi- 
zation of  these  instrumentalities  as  herein 
shown  and  described. 

Figure  1  represents  a  perspective  view  of  75 
a  talking  machine  cabinet  embodying  my  in- 
vention being  broken  away  at  the  side  to 
show  its  complete  formation.  Fig.  2  shows 
a  plan  view  of  a  talking  machine,  tone  arm, 
turn  table,  and  motor-board,  surrounded  by  go 
my  novel  construction  of  a  cabinet. 

Fig.  3  is  a  diagrammatic  section  of  a  por- 
tion of  the  side  wall  of  a  tallring  machine, 
showing  a  greatly  magnified  vibratory  move- 
ment resulting  from  the  motion  of  sound  85 
waves. 

Fig.  4  shows  a  complete  section  taken  on 
dotted  lines  4 — i  of  Fig.  2  through  one  wall 
of  my  novel  talking  machine  cabinet  with 
the  plaited  case  pressing  firmly  against  the  90 
solid  board  or  inner  case. 

Fig.  5  is  a  slight  modification  of  Fig.  4 
which  shows  the  plaited  case  slightly  spaced 
away  from  the  board  case.    Similar  numerals 
of  reference  represent  corresponding  parts  95 
in  the  figures. 

Referring  to  the  drawings,  1  represents 
my  novel  construction  of  a  talking  machine 
cabinet,  2  represents  the  inner  lining  of  said 
case,  3  represents  a  perforation  of  a  con-  100 
fined  air  chamber. 

Fig.  2  is  a  plan  in  section  of  Fig.  1,  in 
Avhich  1  indicates  the  plaited  case  Avhich  sur- 
rounds the  inner  board  case  2,  4  represents  a 
support  on  which  rests  the  tone  arm  5  and  105 
the  turn  table  6  ready  for  reproducing  a 
talking  machine  record  in  any  well  known 
manner. 

Fig.  3  is  a  section  of  a  board  diagrammati- 
cally  illustrating  in  a  greatly  magnified  iio 
manner  the  vibratory  moA^ement  in  the  walls 
of  the  ordinary  talking  machine  when  the 
machine  is  reproducing.  2  shows  the  l)oard 
at  rest,  while  the  dotted  lines  2'  indicate  the 
extent  of  vibration  which  creates  an  atmos-  115 
pheric  motion  and  discolors  the  original 
tones. 

Fig.  4  is  a  section  of  Fig.  1  taken  on  dotted 
lines  4 — 4  and  serves  to  illustrate  how  I  hold 
the  inner  wall  of  my  new  talking  machine  120 
cabinet  neutral  and  prevent  extraneous  and 
excessive  reasonance  of  the  inner  wall  2  by 
the  proximity  of  the  plaited  case  1. 

Fig.  5  is  a  modified  form  of  Fig.  4  in 
which  the  plaited  case  is  out  of  actual  physi-  125 
cal  contact  with  the  inner  case  and  serves  to 
smother  the  cabinet  sounds  by  preventing 
them  from  passing  through  the  plaited  case 

1  which  is  spaced  away  from  the  board  case 

2  leaving  the  space  7  formed  between  said  130 
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cases.  The  corner  post  10  of  the  plaited  case 
1  is  held  in  position  b_Y  the  angle  pin  8 
Avhich  is  made  fast  to  the  leg  9  of  the  inner 
case  2. 
5  So  far  as  I  am  aware,  I  am  the  first  in  the 
art  to  produce  a  multiple  wall,  sound-con- 
trolled talking  machine  cabinet.  It  is  to  be 
understood  that  while  I  have  more  particu- 
larly referred  to  cane,  ratan,  or  reed,  the  re- 

10  suits  may  be  obtained  by  using  felt,  cloth,  or 
other  sound-deadening  substances  which  are 
to  be  construed  as  coming  Avithin  the  scope 
of  my  claims.  I  have  also  shoAAn  the  non- 
rfesonant  casing  as  the  outer  casing.     I  haA'e 

15  obtained  A'ery  satisfactory  results  by  mak- 
ing the  inner  casing  non-resonant,  and  sui*- 
rounding  it  AA-ith  a  resonant  casing,  and 
consider  this  to  be  within  the  scope  of  my 
inA^ention.     I  consider,  hoAA-eA'er,  the  proAd- 

20  si  on  of  the  exterior  non-resonant  casing,  and 
the  inner  resonant  casing,  as  the  preferred 
embodiment  of  my  invention.  Conse- 
quently, my  claims  to  my  novel  method  of 
construction  of  same,  for  the  purpose  de- 

25  scribed,  are  to  be  construed  with  the  corre- 
sponding scope  awarded  a  pioneer  inA^ention. 
Having  thus  described  my  invention,  Avhat 
I  claim  as  new  and  desire  to  secure  by  Let- 
ters Patent^  is: — 

30  1.  A  cabinet  talking  machine  comprising 
an  inner  and  an  outer  casing,  one  casing  be- 
ing resonant  and  the  other  non-resonant,  and 
talking  machine  mechanism  within  said  inner 
casing  including   an   amplifier   discharging 

35  through  an  opening  in  the  Avail  of  said  inner 
casing,  Avhereby  the-  vibrations  produced  in 
the  Avails  of  the  resonant  casing  are  damped 
hj  the  non-resonant  casing. 

2.  A  cabinet  comprising  an  inner  resonant 
40  casing  and  an  outer  non-resonant  casing,  in 

combination  with  a  sound  reproducing  mech- 
anism Avithin  said  cabinet. 

3.  The  combination  wdth  sound  reproduc- 
ing mechanism,  of  a  cabinet  therefor  having 

45  double  side  walls,  the  inner  of  said  walls  be- 
ing capable  of  sympathetic  sound  vibrations 
and  the  outer  of  said  side  Avails  being  inca- 
pable of  symj)athetic  soimd  vibrations. 

4.  A  cabinet,  the  side  Avails  of  which  have 


per  se  an  inherent  fundamental  tone,  and  50 
means  associated  with  the  outside  of  said 
side  walls  to  render  them  incapable  of  sym- 
pathetic sound  vibrations,  in  combination 
with  sound  reproducing  mechanism  Avithin 
said  cabinet.  55 

5.  A  cabinet  talking  machine  comprising 
an  inner  resonant  casing  and  an  outer  non- 
resonant  casing,  and  talking  machine  mecha- 
nism within  said  inner  casing  having  an  am- 
plifier discharging  through  an  opening  in  60 
one  or  more  of  the  walls  thereof,  Avhereby 
the  vibrations  produced  in  the  Avails  of  the 
resonant  casing  are  damped  by  the  non-reso- 
nant casing. 

6.  A  cabinet  comprising  a  multiplicity  of  65 
walls,  said  walls  coacting  in  such  a  manner 

as  to  damp  the  excessive  resonance  of  each 
other,  and  sound  amplifying  means  within 
and  discharging  through  the  Avails  of  said 
cabinet.  70 

7.  A  talking  machine  cabinet  haAdng  re- 
producing mechanism  therein,  a  cover  for 
said  cabinet,  said  cover  comprising  an  inner 
part  of  resonant  material  and  an  outer  in- 
closing part  of  non-resonant  material,  Avhere-  75 
by  excessive  vibrations  of  the  resonant  part 

of  the  cover  are  damped  by  the  non-resonant 
portion. 

8.  A  cabinet  having  a  plurality  of  walls 
one  of  which  is  foraminous  and  non-resonant  80 
and  serves  to  damp  the  resonance  of  a  jux- 
taposed Avail,  in  combination  Avith  a  sound 
reproducing  mechanism  discharging  into 
said  cabinet,  the  sound  vibrations  propa- 
gated by  said  mechanism  and  discharged  85 
into  the  space  within  said  cabinet  passing 
from  such  space  through  the  walls  of  the 
cabinet. 

9.  A  cabinet  for  a  talking  machine  having 
an  inner  supporting  structure  surrounded  by  90 
a  sound  damping  covering  forming  part  of 
said    cabinet,    Avith    a    sound    reproducing 
mechanism  contained  within  said  cabinet. 

ALVA  D.  JONES. 
Witnesses : 

MlLLICENT   ROGEES, 

Vernon  Stanton. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Andee  Jttnod,  a  citi- 
zen of  Switzerland,  and  a  resident  of  the 
city  of  New  Yorlc,  borough  of  Manhattan, 
5  in  the  county  and  State  of  New  York,  have 
invented  a  new  and  Improved  Automatic 
Stop  for  Talking-Machines,  of  which  the 
following  is  a  full,  clear,  and  exact  descrip- 
tion. 

10  My  invention  relates  to  an  automatic  stop 
for  talking  machines  which  cooperates  with 
the  brake  of  the  talking  machine  and  auto- 
niatically  applies  the  brake  to  the  plat«  or 
record  support  when  the  end  of   a  sound 

15  groove  is  reached  b}^  the  stylus.  The  object 
of  the  invention  is  to  provide  a  simple,  effi- 
cient and  sensitive  stop  Avhich  can  be  made 
to  apply  the  brake  as  soon  as  the  end  of  the 
sound  groove  is  reached  or  at  a  certain  in- 

20  terval  of  time  after  the  end  of  the  sound 
groove  has  been  reached  by  the  st3dus. 

With  the  above  and  other  objects  in  view, 
the  nature  of  which  will  more  fully  appear 
as  the  description  proceeds,  the  invention 

25  consists  in  the  novel  construction,  combina- 
tion and  arrangement  of  parts  as  herein 
fully  described,  illustrated  and  claimed.  In 
the  accompanying  drawings,  forming  part 
of  the    application,    similar   characters    of 

30  reference  indicate  corresponding  parts  in 
all  the  views.  ■» 

Figure  1  is  a  plan  view  of  a  talking  ma- 
chine equipped  with  my  stop,  the  amplify- 
ing arm  being  partly  broken  out  to  show  the 

35  details  of  construction; 

Fig.  2  is  a  vertical  section  on  line  2 — 2, 

Fig.  1 ; 

Fig.  3  is  a  vertical  section  on  line  3 — 3, 

Fitr  i- 
- '.    '    . 
40       Fig.  4  is  a  horizontal  section  on  line  4 — 4, 

Fig,  3; 

Fig.  5  is  a  similar  section  on  line  5 — 5, 
Fig.  3;  and 

Fig.  6  is  a  longitudinal  section  through  a 
45  modified  form  of  the  automatic  stop. 

Referring  to  the  drawings,  7  is  the  record 
support  connected  to  the  shaft  8  of  the 
motor  (not  shown).  The  shaft  carries  also 
a  worm  wheel  9  below  the  top  10  of  the 
5'^  talking  machine  housing.  The  Avheel  is  con- 
strained to  rotate  with  the  shaft  and  is  in 
mesh  with  a  Avorm  11  carried  by  a  shaft  12 
supported  in  suitable  bearings  13  suspended 
from  the  housing  top  10.  The  shaft  12  car- 
5§  ries  also  a  worm  14  which  meshe^^  with  a 


worm  wheel  15  the  collar  16  of  which  wheel 
bears  within  a  socket  17  extending  through 
the  housing  top  10.  The  socket  has  a  flange 
18  at  the  under  sicle  of  the  top  whereby  the 
socket  is  secured  to  tine  top.  The  collar  16  60 
has  a  circular  groove  19  engaged  by  a  pin 
20  carried  by  the  socket  whereby  the  wheel 
15  is  free  to  turn  but  prevented  from  axial 
displacement  within  the  socket. 

A  gear  21  is  mounted  to  revolve  on  the  top  65 
of  the  socket.  It  has  a  collar  22  which  bears 
within  the  socket  16.  The  collar  22  has  a 
circular  groove  23  engaged  by  a  pin  24  car- 
ried by  the  socket  and  which  allows  a  ro- 
tary movement  of  the  gear  21  but  presents  70 
an  axial  displacement  of  the  same  relative 
to  the  socket.  The  collar  16  of  the  wheel 
15  carries  a  pin  25  which  engages  a  notch 
26  in  the  collar  22  whereby  the  tvvo  gears 
have  a  limited  relative  rotary  movement.       75 

A  plunger  27  is  mounted  co-axially  with- 
in the  collar  16.  Its  axial  moA'^ement  there- 
in is  limited  by  a  groove  28  which  engages  a 
pin  29  carried  by  the  collar.  This  pin  con- 
strains the  plunger  to  rotate  with  the  wheel  80 
15.  The  end  of  the  phmger  projecting 
through  the  wheel  has  a  circular  groove  30 
engaged  by  the  pins  of  a  yoke  31  forming- 
part  of  an  arm  32,  one  end  of  which  is  piv- 
otally  attached  to  the  extension  33  of  the  85 
flange  18.  The  other  end  of  the  arm  carries 
a  roller  34  which  is  maintained  against  a 
cam  35  on  the  shaft  12  by  a  spring  36.  The 
cam,  being  constrained  to  rotate  Avith  the 
shaft,  reciprocates  the  plunger  within  the  90 
collar. 

The  end  of  the  plunger  projecting  aboA^e 
the  collar  has  a  pair  of  diametrically-ox^po- 
site  notches  37  which  are  in  register  with 
teeth  38  of  a  member  39  alining  with  the  95 
plunger  27  and  supported  by  the  gear  21 
Avithin  its  collar  through  the  medium  of  a 
flange  or  head  40  provided  on  said  member. 
The  member  39  has  a  doAvnward  extension 
41  entering  a  bore  42  in  the  plunger  and  ^^0 
Avhereby  an  additional  guide  for  said  mem- 
ber is  proAdded  to  preA^ent  the  binding  of 
the  same  in  the  collar  22  when  said  member 
39  is  moved  axially.  The  said  member  is 
coujDled  to  rotate  with  the  gear  21  by  a  1^5 
yielding  member  43  Avhich  extends  from  the 
upwarcl  extension  44  of  the  member  39  to 
pins  45  carried  by  the  gear. 

The  upward  extension  44  of  the  member 
39  supports  an  arm  46,  one  end  of  which  is  HO 
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pivoted  to  a  bracket  47  rising  from  the  hous- 
ing top  10.  The  other  end  of  said  arm  car- 
ries a  roller  48  which  bears  against  a  spring- 
actuated  trip  49.  The  trip  normally  pre- 
5  vents  the  spring-actuated  brake  shoe  50 
from  engaging  the  record  support  7. 

The  gear  21  meshes  with  a  gear  61  car- 
ried frictionally  by  the  amplifying  arm  52 
of  the  talking  machine.     The  gear  51  Avill 

IQ  rotate  the  gear  21  as  the  amplifying  arm  is 
moved  by  the  spiral  sound  groove  of  the 
disk.  The  ratio  of  said  gears  51  and  21  is 
such  that  the  speed  of  said  gear  21  is  equal 
to  the  speed  of  the  Avheel  15.     Wlien  the 

15  stylus  53  has  reached  the  end  of  the  spiral 
sound  groove  on  the  record,  the  movement  of 
the  amplifying  arm  52  is  arrested  and  there- 
Avith  the  rotation  of  the  gear  21,  while  the  ro- 
tation of  the  wheel  15  continues.     The  plun- 

20  ger  27  reciprocates  a  few  times  for  a  sin- 
gle revolution  of  the  wheel  15.  With  each 
reciprocation  the  notches  37  of  the  plungers 
ai-e  moved  out  from  engagement  with  the 
teeth  38  of  the  member  39. 

25  As  the  wheel  15  and  the  gear  21  rotate  the 
teeth  and  the  notches  are  maintained  in  reg- 
ister, but  when  the  gear  21  is  arrested  and 
the  wheel  15  continues  to  rotate,  the  register 
between  the  teeth  38  and  the  notches  37  is 

30  disturbed.  Therefore,  as  the  plunger  27 
goes  up  the  teeth  38  will  not  register  with 
the  notches  37  and,  consequently,  the  mem- 
ber 39  is  raised. from  the  gear  21,  carrying 
therewith  the   arm  46  which  operates  the 

35  trip  49,  releasing  the  shoe  50  which  comes 
into  engagement  with  the  support  7,  thus 
the  movement  of  the  motor  is  arrested.  If, 
at  the  moment  when  the  gear  21  is  arrested, 
the  plunger  moves  upward,  the  teeth  38  will 

40  engage  the  notches  37,  the  movement  of  the 
wheel  15  will  entrain  the  member  39.  thus 
stressing  the  yielding  member  43  until  the 
plunger  27  disengages  the  member  39,  which 
will  then  be  restored  to  its  normal  position 

45  by  the  yielding  member  43.  When  the 
plunger  27  returns  under  the  action  of  the 
spring  36  it  will  raise  the  member  39  and 
operate  the  trip  49,  as  stated.  The  notch  26 
in  the  collar  22  is  sufficiently  wide  to  allow 

50  enough  angular  displacement  to  the  wheel 
15  relative  to  the  gear  21  to  permit  a  com- 
plete strolve  to  the  plunger  27. 

To  reset  the  machine  the  amplifying  arm 
52  is  raised  and  swung  to  the  margin  of  the 

55  record.  In  view  of  the  fact  that  the  gear 
21  and  the  worm  Avheel  15  have  a  relative 
angular  displacement,  the  movement  of  the 
amplifying  arm  to  the  margin  of  the  disk 
will  rotate  therewith  the  gear  21  until  the 

60  pin  25  engages  the  end  wall  of  the  notch  26. 
■  when  the  amplifjang  arm  will  rotate  in  the 
split  collar  of  the  gear  51.     During  the  an- 
gular displacement  of  the  gear  21  the  teeth 
38  of  the  member  39  will  be  brought  into 

65  register  with  the  notches  37  of  the  plunger 


27,  thus  alloAving  the  member  39  to  drop, 
and  therewith  the  arm  46,  bringing  the  trip 
49  to  its  normal  position. 

To  clear  the  way  for  the  trip,  the  arm  54 
of  the  shoe  must  be  cleared  from  the  end  of  70 
the  trip.    For  this  purpose  the  arm  54  has 
an  arcuated  extension  55  engageable  by  an 
arm  56  participating  in  the  movement  of  the 
amplifying  arm  52.     The  arm  56  engages 
the  arcuated  extension  after  said  arm  has  75 
been  moved  a  predetermined  distance  away 
from  the  central  part  of  the  disk.    This  en- 
gagement of  the  arm  56  with  the  arcuated 
portion  displaces  the  shoe  50  and  clears  the 
way  for  the  trip,  which  can  then  be  restored  80 
to  its  noimal  ]iosition  when  the  member  39 
drops  to  rest  (m  the  gear  21. 

In  the  modified  structure  the  plunger  27' 
is  directly  in  contact  vs'ith  an  arm  46'  wliich 
is  disposed  below  the  housing  top  10',  the  85 
arm  46'  being  maintained  against  the  plun- 
ger 27'  by  a  spring  57.  The  plunger  27'  has 
a  beveled  surface  58  wliich  engages  a  beveled 
surface  59  provided  within  the  collar  of  the 
gear  21,  tlie  rotation  of  the  wheel  15'  by  90 
the  Avorm  14'  when  the  gear  21'  is  arrested 
by  the  engagement  of  the  stylus  with  the 
end  of  the  spiral  sound  groove,  causing  the 
inclined  plane  58  to  travel  on  the  inclined 
plane  59.  The  gear  21',  being  prevented  95 
from  axial  displacement,  forces  the  plun- 
ger 27'  to  move  axially  and  operate  the  arm 
46'  which  displaces  the  trip  49'.  In  the 
modified  structure  the  plunger  27'  is  recip- 
rocated only  Avhen  the  wheel  15'  runs  ahead  iOO 
of  the  gear  21'.  The  operation  of  the  two 
structures  is  identical,  depending  on  the 
arrest  of  the  gear  21'  while  the  wheel  15' 
continues  to  rotate. 

I  claim:  105 

l.»An  automatic  stop  for  talking  machines 
comprising  in  combination  a  movable  record, 
a  movable  amplifying  arm,  a  brake  for  ar- 
resting the  movement  of  the  record,  a  slid- 
ing member  mounted  to  revolve  and  slide  110 
when  the  record  is  revolved,  a  second  mem- 
ber coupled  to  revolve  with  the  first  so  as  to 
have  a  predetermined  angular  displacement 
relative  thereto,  motion-transmission  means 
from  the  arm  to  said  second  member  to  11^ 
synchronize  the  movement  of  said  second 
member  with  the  first  when  said  arm  is  dis- 
placed by  the  record,  and  motion-transmis- 
sion means  from  said  second  member  to  the 
brake  becoming  operative  when  the  synchro-  3.20 
nism  between  the  two  members  is  disturbed. 

2.  An  automatic  stop  for  talking  machines 
comprising  in  combination  a  movable  rec- 
ord, a  movable  amplifying  arm,  a  brake 
for  the  record,  a  member  mounted  to  re-  125 
volve  motion  -  transmission  means  from 
the  record  to  said  member  to  revolve  the 
same,  a  second  revoluble  member  coopera- 
tively disposed  with  the  first,  motion-trans- 
mission means  from  the  arm  to  said  second  130 
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member  for  rotating  said  second  member  in 
synchronism  with  the  first  when  said  arm  is 
displaced  by  the  record,  a  sliding  member 
associated  with  one  of  said  revoluble  mem- 
5  bers,  means  for  operating  said  sliding  mem- 
ber when  the  synchronism  between  said  rev- 
oluble member  is  disturbed,  and  motion- 
transmission  means  from  said  sliding  mem- 
ber to  the  brake. 

10  3.  An  automatic  stop  for  talking  machines 
comprising  in  combination  a  record  mount- 
ed to  rotate,  a  movable  amplifying  arm 
cooperating  with  the  record,  a  brake  shoe 
for  arresting  the  movement  of  the  record,  a 

15  member  mounted  to  revolve,  motion-trans- 
mission means  from  the  record  to  said 
member  to  revohe  the  same,  a  second  revo- 
luble member  coupled  to  the  first  and  hav- 
ing  relative   to    the   first   a   predetermined 

20  angular  displacement,  motion  -  transmission 
means  from  the  arm  to  said  second  member 
to  re\-ohe  the  member  in  the  same  direction 
and  at  the  same  sj^eed  as  the  first  member  is 
revohed,  tripping  means  for  the  brake,  and 

25  moans  from  one  of  said  members  to  the  trip- 
])ing  means  becoming  operable  when  the 
isynchronism  between  the  two  revoluble 
members  is  disturbed. 

4.  An  automatic  stop  for  talking  machines 

30  comprising  in  combination  a  movable  record, 
a  movable  amplifying  arm  cooperating  with 
the  record,  a  brake  for  the  record,  a  member 
mounted  to  revolve,  motion-transmission 
means  from  the  record  to  said  member  for 

35  revolving  the  same,  a  second  revoluble  mem- 
ber coupled  to  the  first  so  as  to  have  a  pre- 
determined relatiA'e  angular  displacement, 
motion-transmission  means  from  the  arm  to 
said  second  member  to  rotate  the  member  in 

40  the  same  direction  and  speed  as  the  first 
member  when  said  arm  is  cooperating  with 
the .  record,  a  slide  carried  by  one  of  said 
members,  slide  operating  means  carried  by 
the  other  member  to  displace  the  slide  when 

45  the  synchronism  between  the  two  revoluble 
juembers  is  disturbed,  and  tripping  means 
from  the  slide  to  the  brake. 

6.  An  automatic  stop  for  talking  machines 
comprising  in  combination  a  movable  record, 

50  a  movable  amplifying  arm  for  cooperating 
with  the  record,  a  brake  for  the  record,  a 
member  mounted  to  revoh'9.  motion-trans- 
mission moans  from  the  record  to  said  mem- 
ber to  revolve  the  same,  a  second  member 

55  mounted  to  revolve  with  the  first  and  having 
an  angular  displacement  relative  to  the  first 
member,  motion-transmission  means  from 
the  arm  to  said  second  member  for  rotating 
said  second  member  in  synchronism  with  the 

30  first  when  said  arm  is  cooperating  with  the 
record,  a  slide  carried  by  one  of  said  revolu- 
ble members,  slide-operating  means  carried 
by  the  other  of  said  members  in  register  with 
the  slide,  said  slide-operating  means  becom- 

65  ing  operative  when  the  synchronism  between 


the  two  revoluble  members  is  disturbed,  and 
tripping  means  connecting  the  slide  with  the 
brake. 

6.  An  automatic  stop  for  talking  machines 
comprising  in  combination  a  revoluble  rec-  /o 
ord,  a  movable  amplifying  arm  for  cooper- 
ating Avith  the  record,  a  brake  for  the  record, 

a    revoluble    member,    motion-transmission 
means  from  the   record  to   said  revoluble 
member,   a   second   revoluble  member,  mo-  75 
tion-transmission  means   from  the   arm   to 
the    second    revoluble   member   for   revolv- 
ing the  said  second  member  in  the  same 
direction   with   the   first   and   at   the   same 
speed  when  said  arm  cooperates  with  the  go 
record,    a   plunger  in  one   of   said   revolu- 
ble   members    constrained   to   revolve   Avith 
said  member  and  free  to  move  axially  there- 
in, means  for  moving  said  plunger  axially 
operable  by  the  motion-transmission  means  35 
for  said  revoluble  member,  a  sliding  mem- 
ber carried  by  the  other  of  said  revoluble 
members  in  register  AA'itli  tlie  plunger,  said 
sliding  member  being  constrained  to  revolve 
Avith    said    second   revoluble   member,    said  90 
plunger  and  sliding  member  failing  to  regis- 
ter Avhen  the  synchronism  betAveen  the  revo- 
luble member  is  disturbed,  whereby  the  slid- 
ing member  is  operated  by  the  plunger,  and 
tripping  means  from  the  sliding  member  to  95 
the  brake. 

7.  An  automatic  stop  for  talking  machines 
comprising  in  combination  a  re\'oluble  rec- 
ord, a  movable  amplifjdng  arm  for  cooper- 
ating with  the  record,  a  brake  for  the  record,  100 
a  revoluble  member,  motion-transmission 
means  from  the  record  to  the  revoluble  mem- 
ber, a  second  revoluble  member,  motion- 
transmission  means  from  the  arm  to  said 
second  revoluble  member  to  rotate  said  sec-  105 
ond  member  in  the  same  direction  as  the 
first  and  Avith  the  same  speed  Avhen  said  arm 

is  cooperating  Avith  the  record,  a  plunger  in 
one  of  said  revoluble  members  constrained 
to  rotate  therewith,  means  for  actuating  the  IIG 
])lunger   operable   from   the  motion  -  trans- 
mission means  for  the  revoluble  member,  a, 
sliding  member  coupled  yieldingly  to  the 
second  revoluble  member  and  maintained  in 
register  Avith  the  ]:)lunger  Avhen  the  tAVo  rev-  115 
oluble  members  are  moving  in  synchronism, 
said  plunger  and  sliding  member  failing  to 
register  Avhen  the  synchronism  of  the  two 
revoluble    members    is    disturbed,  'whereby 
the  sliding  member  is  operated  by  the  plun-  120 
ger,  and  tripping  means  from  the  sliding 
member  to  the  brake. 

8.  An  automatic  stop  for  talking  machines 
comprising  in  combination  a  revoluble 
record,  a  movable  amplifying  arm  for  co-  125 
operating  with  the  record,  a  brake  for  the 
record,  a  revoluble  member,  motion-trans- 
mission means  from  the  record  to  the  revo- 
luble member,  a  second  revoluble  member, 
motion-transmission  means  from  the  arm  to  130 
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said  second  revoluble  member  to  rotate  said 
second  member  in  the  same  direction  and  at 
the  same  speed  as  the  first  member  is  rotated 
by  the  record,  a  plunger  in  one  of  said 
5  revoluble  members  constrained  to  rotate 
therewith,  means  for  actuating  the  plunger 
operable  from  the  motion-transmission 
means  for  the  revoluble  member,  a  sliding 
member  coujaled  yieldingly  to   the  second 

10  revoluble  member  and  retained  by  said  sec- 
ond member  in  register  with  the  plunger 
when  the  two  members  are  moving  in  syn- 
chronism, means  coupling  the  two  revoluble 
members  whereby  they  have  a  predetermined 

15  relative  angular  displacement,  tripping 
means  for  the  brake,  and  means  connecting 
the  tripping  means  to  the  sliding  member. 

9.  An  automatic  stop  for  talking  machines 
comprising     in     combination     a     revoluble 

20  record,  a  movable  amplifying  arm  for  co- 
operating with  the  record,  a  brake  for  the 
record,  a  revoluble  member,  motion-trans- 
mission means  from  the  record  to  the  revolu- 
ble  member,    a   second    revoluble    member, 

25  motion- transmission  means  from  the  arm  to 
said  second  revoluble  member  to  rotate  said 
second  member  in  the  same  direction  as  the 
first  and  with  the  same  speed  wdien  said  arm 
is    cooperating    with    the    record,    friction 

30  means  coupling  the  motion- transmission 
means  of  the  second  member  to  the  arm,  a 
plunger  in  one  of  said  revoluble  members 
constrained  to  rotate  therewith,  means  for 
actuating  the   plunger   operable   from   the 

35  motion-transmission  means  for  said  revolu- 
ble member,  a  sliding  member  coupled 
yieldingly  to  the  second  revoluble  member  to 
rotate  therewith  and  maintained  in  register 
with  the  plunger  by   said  second  member 

40  when  the  two  revoluble  members  are  mov- 
ing in  synchronism,  tripping  means  for  the 
brake,  and  a  pivotal  arm  engaging  the  trip- 
ping means  and  supported  by  the  sliding 
member,  substantially  as  and  for  the  pur- 

45  pose  set  forth. 

10.  An  automatic  stop  for  talking  ma- 
chines compi'ising  in  combination  a  revolu- 
ble record,  a  movable  amplifying  arm  coop- 
erating with  the  record,  a  brake  for  the  rec- 

50  ord,  a  revoluble  member,  motion-transmis- 
sion means  from  the  record  to  the  revoluble 
member,  a  second  revoluble  member,  motion- 
transmission  means  from  the  arm  to  said 
second  revoluble  member  to  rotate  said  sec- 

55  ond  member  in  the  same  direction  as  the 
first  and  with  the  same  speed  when  said  arm 
is  cooperating  with  the  record,  friction 
means  coupling  the  motion-transmission 
means  of  the  second  member  to  the  arm,  a 

60  plunger  in  the  first  revoluble  member  con- 
strained to  rotate  therewith,  means  for  actu- 
ating the  plunger  a  number  of  times  for  a 
single  revolution  of  the  revoluble  member 
operable     from     the     motion-transmission 

65  means  for  the  first  revoluble  member,  a  slid- 


ing member  in  said  second  revoluble  mem- 
ber, said  plunger  and  sliding  member  hav- 
ing interengaging  means  adapted  to  register 
when  the  two  members  are  moved  in  syn- 
chronism, said  plunger  adapted  to  displace  yg 
Avhen  the  synchronism  between  the  two 
members  is  disturbed,  means  coupling  yield- 
ingly said  sliding  member  to  cause  said  slid- 
ing member  to  rotate  with  said  second  rev- 
oluble member,  a  trip  for  the  brake,  and  a  75 
pivotal  arm  engaging  the  trip,  said  arm  be- 
ing supported  by  the  sliding  member  and 
adapted  to  be  displaced  by  said  sliding  mem- 
ber when  said  sliding  member  is  displaced 
by  the  plunger.  go 

11.  An  automatic  stop  for  talking  ma- 
chines comprising  in  combination  a  revolu- 
ble record,  a  movable  amplifying  arm,  a 
brake  for  the  record,  a  revoluble  member, 
motion-transmission  means  from  the  record  gg 
to  the  revoluble  member,  a  second  revoluble 
member,  motion-transmission  means  from 
the  arm  to  said  second  revoluble  member  to 
rotate  said  second  member  in  the  same  di- 
rection as  the  first  and  with  substantially  the  90 
same  speed  when  said  arm  is  moved  by  the 
record,  a  plunger  in  each  of  said  revoluble 
members  constrained  to  rotate  therewith, 
means  for  actuating  one  of  the  plungers  a 
number  of  times  for  a  single  revolution  of  95 
the  revoluble  member  in  which  the  plunger 

is  mounted,  and  tripping  means  for  the 
brake  associated  with  the  other  plunger,  said 
plungers  having  interengaging  means  regis- 
tering Avhen  the  two  revoluble  members  are  100 
moved  in  synchronism,  the  registration  of 
said  plungers  adapted  to  be  disturbed  when 
the  synchronism  between  the  revolving 
members  is  disturbed. 

12.  An  automatic   stop   for  talking  ma-  105 
chines  comprising  in  combination  a  movable 
record,  a  movable  amplifying  arm,  a  brake 
for  arresting  the  movement  of  the  record,  a 
pair  of  coaxial  members  mounted  to  slide 
and     revolve,    motion-transmission     means  no 
from  the  record  to  one  of  the  members,  mo- 
tion-transmission   means    from    the    other 
member  to  the  arm  to  move  said  other  mem- 
ber in  substantially  the  same  direction  as  the 
first  and  at  substantially  the  same  speed,  said  115 
members  having  means  adapted  to  register, 
and  which  means  leave  to  said  members  a 
relatively  angular  displacement,  means  for 
sliding  one  of  said  members,  and  tripping 

.  means  for  operating  the  brake  associated  120 
with  the  other  member. 

13.  An  automatic  stop  for  talldng  ma- 
chines comprising  in  combination  a  revolu- 
ble record,  a  movable  amplifying  arm,  a 
brake  for  the  record,  a  member  mounted  to  125 
revolve  and  move  longitudinally,  motion- 
transmission  means  from  the  record  to  the 
member  to  revolve  it  and  to  move  it  longi- 
tudinally, a  second  member  mounted  to  re- 
volve and  slide  longitudinally  in  engagement  130 
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with  the  first  so  as  to  have  an  angular  dis- 
placement relative  to  the  first  member,  mo- 
tion-transmission means  frorq.  the  arm  to 
said  second  member  to  revolve  it  in  the  same 
5  direction  and  at  substantially  the  same 
speed  as  the  first  member,  and  tripping 
means  connecting  said  second  member  to 
said  brake  for  operating  the  brake  by  the 
longitudinal  displacement  of  said  first  mem- 

IC  ber  after  said  first  member  has  been  dis- 
placed through  an  angular  distance. 

14.  An  automatic  stop  for  ta;lking  ma- 
chines comprising  in  combination  a  plunger 
mounted  to  rotate,  means  for  translating  and 

15  rotating  the  plunger,  a  sliding  member 
mounted  to  revolve  in  the  same  direction  as 
the  plunger,  means  for  rotating  said  sliding 
member  in  synchronism  with  the  plunger, 
means  coupling  the  plunger  to  the  sliding 

20  member  so  that  a  relatively  angular  displace- 
ment may  take  place  between  the  two,  said 
coupling  means  causing  the  translation  of 


said  sliding  member  by  said  plunger  when 
the  synchronism  between  the  plunger  and 
the  sliding  member  has  been  disturbed,  and 
tripping  means  operable  by  the  translation 
of  said  sliding  member. 

16.  An  automatic  stop  for  talking  ma- 
chines comprising  in  combination  a  pair  of 
coaxially  disposed  members  mounted  to  ro- 
tate about  the  axis  and  translate  longitudi- 
nally thereof,  means  for  rotating  and  trans- 
lating one  of  said  members,  means  for  ro- 
tating only  the  other  of  said  members  in  the 
same  direction  and  at  substantially  the  same 
speed  as  the  first,  coupling  means  between 
the  two  members  affording  a  relatively  an- 
gular displacement  between  the  two  mem- 
bers and  adapted  to  translate  the  second 
member  by  the  first  when  the  synchronism 
in  the  rotation  of  the  two  members  is  dis- 
turbed, and  tripping  means  operable  by  the 
translation  of  the  second  member. 

ANDES  JUNOD. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Erik  Christian 
Bayer,  a  subject  of  the  King  of  Denmark, 
residing  at  Jordl0se,  Sveb0lle  Station,  Den- 
5  mark,  have  invented  new  and  useful  Im- 
provements in  Sound-Producing  Devices,  of 
which  the  following  is  a  specification. 

The  present  invention  relates  to  a  device 
adapted  to  transform  electrical  alternating 

20  currents,  produced  by  a  telephone-transmit- 
ter, into  acoustic  vibrations.  This  is  at- 
tained by  a  series  of  tightened  wires  of  non- 
magnetic material  being  inserted  in  the  cir- 
cuit of  the  telephone-transmitter,  their  indi- 

15  vidual  rates  of  vibration  being  adjusted  so 
as  to  agree  with  the  various  tones  corre- 
sponding to  the  number  of  periods  of  the 

■  alternating  current,  and  the  wires  crossing 
a  powerful  magnetic  field,  so  that  any  alter- 

20  nating  current,  depending  on  its  periodicity, 
will  cause  one  of  the  wires  to  vibrate  and 
thus  produce  the  corresponding  tone. 

On  the  drawing.  Figures  1  and  2  represent 
one  manner  of  constructing  the  device,  in 

25  vertical  and  horizontal  section,  respectively. 

Eeferring  to  the  drawing,  1  is  the  iron 

frame  of  a  bell-shaped  electromagnet  with 

exciting  c6il  2  and  an  annular  air  slot  3. 

Through  the  latter  a  series  of  wires  4  is 

30  strung,  their  rate  of  vibration  being  adjust- 
ed for  instance  at  intervals  of  half  a  tone 
from  wire  to  wire  so  that,  practically,  all 
audible  tones  are  represented.  The  wires 
are  inserted  in  the  circuit,  in  the  telephone 

35  line,  whose  currents  are  to  be  transformed, 
and  may  be  connected  in  series,  in  parallel  or 
according  to  some  combined  system. 

When  now  a  powerful  magnetic  field  is 
produced  in  the  air  slot  by  means  of  con- 

40  stant  current  through  the  coil  2,  then  each 
of  the  alternating  currents,  constituting  the 
telephone-current,  will  cause  the  wire,  cor- 
responding to  the  periodicity  of  the  current, 
to  vibrate — and  only  this  wire — whereby  the 

45  wire  produces  the  corresponding  tone  and, 
by' the  common  action  of  all  the  wires,  the 
entire  telephone-current  becomes  converted 
into  the  corresponding  tones,  the  voice,  the 
song,  the  music,  etc.    By  making  the  mag- 

50  netic  field  3  very  strong,  an  extremely  high 
intensification  of  the  sound  may  be  attained, 
and  when,  as  represented  in  Fig.  1,  a  reso- 
nator 5,  a  sound-collector  6  and  a  funnel  7 
are  provided,  the  device  may  be  used  as  a 

5£  loudly  speaking  telephone. 

The  tones  produced  may  also  be  caused  to 


act  on  a  microphone  8,  whereby  the  tones  are 
transformed  into  alternating  currents  once 
more,  the  amplitude  being  increased,  how- 
ever. The  device  acts,  in  this  case,  as  a  tele-  g^ 
phone-relay  and,  in  this  respect,  it  possesses 
considerable  advantages  above  the  devices 
heretofore  known.  By  the  latter,  the  va- 
rious tones  are  increased  uniformly,  but  as 
the  various  tones  are  variously  weakened  in  gg 
the  cable  lines,  no  intelligible  conversation 
will  be  attained  by  intensifying  a  greatly 
\^'eakened  telephone  current  in  an  ordinary 
telephone  relay. 

By  the  above  described  device,  however,  it  70 
is  practicable  to  intensify  the  various  tones 
to  various  extents,  according  to  a  definite 
plan,  and  this  may  be  effected  by  giving  the 
magnetic  field  various  strengths  opposite  the 
various  wires.    In  Fig.  2  this  is  shown  to  be  ^5 
effected  by  giving  the  air-slot  3  a  varying 
width  at  the  various  places.     The  magnets 
may  also  be  fitted  with  adjustable  pole-pieces 
by  which  means  the  width  of  the  air-slot  may 
be  regulated.    In  order  to  concentrate  the  go 
field  around  the  wires  suitable  means,  pref- 
erably iron  screws  9   (Fig.  1)   may  be  at- 
tached to  the  pole-piece. 

By  the  means  specified,  it  becomes  prac- 
ticable to  intensify  especially  those  tones  85 
which  are  mostly  weakened  in  the  cable 
lines,  and,  consequently,  a  device  is  attained 
differing  from  the  heretofore  known  tele- 
phone-relays by  not  only  intensifying  the 
conversation  but  at  the  same  time  making  it  90 
more  intelligible. 

In  Fig.  1,  the  microphone  8  is  shown  to 
be  placed  on  the  common  support  10  for  the 
wires  4.  The  sound-waves,  however,  may 
also  be  transferred  to  the  microphone  by  95 
way  of  the  air,  some  fluid,  or  in  any  other 
known  manner. 

When  the  wires  are  placed  in  the  fields 
of  several  magnets,  the  intensity  of  the  va- 
rious tones  may  be  adjusted  by  variation  of  100 
the  intensity  of  the  exciting  current  for  the 
various  magnets. 

Several  of  the  devices  specified  may  be 
inserted  in  one  telephone-line,  and  they  may 
either  be  concentrated  at  one  single  place  or  105 
distributed,  at  suitable  intervals,  along  the 
line. 

Besides  for  the  here  mentioned  use  as  a 
telephone  relay,  the  apparatus  is  very  suit- 
able for  the  reproduction  of  sounds,  such  as  110 
speech,  music,  song,  etc.     When  used  for 
such  purpose,  the  apparatus  excels  by  its 
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ability  to  omit  ("strain  out")  all  impure 
secondary  sounds,  for  instance  when  gramo- 
phone plates  are  used,  the  scratching  of  the 
pin  on  the  plate  and  the  foreign  sounds  pro- 
duced by  the  diaphragm,  so  that  the  voice, 
the  music,  the  song,  etc.,  will  appear  with 
their  original  timbre  and  harmony. 

Having  now  particularly  described  and 
ascertained  the  nature  of  my  said  invention 
and  in  what  manner  the  same  is  to  be  per- 
formed, I  declare  that  what  I  claim  is: — 

1.  In  a  sound  reproducing  device,  the  com- 
bination with  a  telephone  transmitter  and 
its  circuit,  of  a  plurality  of  tightened  wires 
of  non-magnetic  material  adjusted  to  vari- 
ous tones  and  all  constantly  forming  inte- 
gral parts  of  said  circuit,  and  a  powerful 
magnet  producing  a  field  passed  through  by 
the  said  wires. 

2.  In  a  sound  reproducing  device,  the  com- 
bination with  a  telephone  transmitter  and 
its  circuit,  of  a  plurality  of  tightened  wires 
of  non-magnetic  material  arranged  in  a  cir- 
cle and  adjusted  to  various  tones  and  all 
constantly  forming  integral  parts  of  said 
circuit,  and  a  powerful  magnet  producing 
an  annular  field  passed  through  by  the  said 
wires. 

3.  In  a  sound  reproducing  device,  the  com- 
30  bination  with  a  telephone  transmitter  and 

its  circuit,  of  a  plurality  of  tightened  wires 
of  non-magnetic  material  arranged  in  a  cir- 
cle and  adjusted  to  various  tones  and  all 
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constantly  forming  integral  parts  of  said 
circuit,  and  a  powerful  magnet  producing  "5 
an  annular  field  passed  through  bv  the  said 
wires  and  provided  with  means  for  adjust- 
ing its  field  intensity  in  respect  of  each  in- 
dividual wire. 

4.  In  a  sound  reproducing  device,  the  com-  40 
bination  with  a  telephone  transmitter  and 
its  circuit,  of  a  plurality  of  tightened  wires 

of  non-magnetic  material  arranged  in  a  cir- 
cle and  adjusted  to  various  tones  and  all 
constantly  forming  integral  parts  of  said  45 
circuit,  and  a  powerful  magnet  producing 
an  annular  field  passed  through  by  the  said 
wires  and  provided  with  means  for  adjust- 
ing its  field  intensity  in  respect  of  each  in- 
dividual wire,  and  a  sound  collector  encir-  50 
cling  said  wires. 

5.  In  a  sound  reproducing  device  respon- 
sive to  undulating  electric  currents,  the  com- 
bination of  a  plurality  of  tightened  wires 

of  non-magnetic  material  adjusted  to  vari-  55 
ous  tones  and  all  constantly  forming  inte- 
gral parts  of  a  circuit  which  is  adapted  to 
convey  said  undulating  electric  currents,  and 
a  powerful  magnet  producing  a  field  passed 
through  by  the  said  wires.  GO 

The  foregoing  specification  signed  at  Co- 
penhagen this  16th  day  of  March,  1914. 
EEIK  CHRISTIAN  BAYER. 
In  presence  of — 

Carl  Fox  Mathle, 
Jtjlitts  Lehmajstn. 


Copies  of  this  patent  ms-y  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patenis. 

Washington,  D,  C." 
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Specification  of  Letters  Patent.  Patented  June  5,  1917. 

Application  filed  December  29, 1913.     Serial  No.  809,187. 


To  all  whom  if  may  concern: 

Be  it  known  that  I,  Egbert  L.  Gibson,  a 
citizen  of  the  United  States,  and  resident  of 
the  city  and  count}^  of  Pliiladelpliia  and 
5  State  of  Pennsylvania,  have  invented  an 
Improvement  in  Processes  for  Recording 
Sound,  of  which  the  following  is  a  specitica- 
tion. 

Heretofore,  in  the  manufacture  of  gi-anio- 

10  phone  records,  namely,  those  of  disk  form 

.  having  a  spiral  groove  in  their  face  for  op- 
erating a  stylus  of  the  sound  box,  two  gen- 
eral methods  of  manufacture  have  been  em- 
ployed.    The  first  of  these  relied  upon  the 

15  etching  pi'ocess,  and  consisted  es,sentially  of 
floating  upon  the  surface  of  a  polished  disk 
of  zinc  a  thin  greasy  or  waxy  coating,  such 
as  may  be  produced  by  a  wax  dissolved  in 
gasolene  or  other  solvent,   and   after   sub- 

20  jecting  the  surface  so  i^roduced  to  the  stylus 
of  a  recording  machine  vibrated  in  accord- 
ance with  sound  waves  whereby  the  spiral 
tracing  so  formed  will  expose  the  zinc,  etch- 
ing the  exposed  surface  to  form  a  spiral 

25  groove  having  lateral  undulaticms  which 
correspond  to  the  tracing  of  the  stylus.  The 
etched  disk  so  produced  is  then  cleaned  and 
subjected  to  an  electroplating  operation, 
such  as  employed  in  electrotyping,  and  an 

30  inverse  matrix  is  produced  which,  after  be- 
ing backed  to  strengthen  it,  may  be  subse- 
quently employed  as  a  die  from  which  to 
impress  in  hard  rubber  or  equivalent  com- 
pounds a  record  groove  which  may  be  used 

35  in  the  reproducing  machine,  such  as  the  or- 
dinary gramophone.  In  this  manner,  dupli- 
cates from  the  master  record  may  be  em- 
ployed in  reproducing  the  sound  waves. 
Great  objection,  hoAvever,  has  always  result- 

40  ed  from  the  fact  that  in  any  etching  process, 
the  lateral  walls  are  under-cut  owing  to  the 
fact  that  the  acid  eats  laterally  as  well  as 
vertically,  and  consequently  the  records  pro- 
duced under  this  process  have  not  been  con- 

45  sidered  satisfactory,  and  the  process  has 
been  superseded.  The  second  process,  and 
which  is  that  commonly  employed  at  the 
present  time,  comprises  the  following  steps : 
A  disk  is  coated  with  a  waxy  compound, 

50  such  as  metallic  soap,  capable  of  being  en- 
graved, and  after  being  carefully  smoothed 
and  leveled,  the  stylus  of  the  recorder  act- 
ing as  an  engraving  tool  is  caused,  through 
the  rotation  of  the  disk,  to  engrave  a  spiral 

55  groove  therein  of  even  depth  and  with  lat- 
eral undulating  side  wallif.     This  engraved 


disk  is  then  dusted  with  plumbago  and 
subjected  to  an  electroplating  process  by 
which  a  matrix  is  produced  iuiving  a  raised 
spiral  upon  its  surface,  the  said  master  nui-  60 
trix,  after  being  backed  and  strengthened, 
is  in  a  form  capable  of  being  used  as  a  die 
for  reproducing  in  suitable  eartlxy  com- 
pounds resembling  hard  rubber,  duplicate 
records  suitable  for  use  in  connection  with  65 
the  reproducing  machine,  such  as  the  ordi- 
nary gramophone.  Ordinarily,  this  master 
matrix  is  copper,  secured  by  the  electroplat- 
ing process,  is  not  employed  as  the  die  be- 
cause it  would  soon  wear  out,  and  as  there  70 
would  be  then  no  way  of  securing  an  accu- 
rate duplicate  (since  the  wax  engraved  disk 
would  have  been  injured  or  destroyed),  it 
has  been  customary  after  producing  the  first 
matrix  in  copper  to  employ  the  same  to  im-  75 
press  one  or  more  additional  wax  tablets 
with  the  spiral  groove  lines  and  to  produce 
"dubbed"  matrices  from  these  wax  impres- 
sions by  further  electroplating,  the  "dubbed" 
matrices  so  produced  being  then  employed  80 
as  the  dies  in  the  duplicating  process  em- 
])loyed  later  on  in  the  commercial  maiui- 
facture. 

In  the  first  process  above  mentioned,  in 
wdiich  etching  was  employed,  it  has  also  been  85 
customary  to  '^dub"  the  matrix  as  desirable 
results  would  not  be  secured  by  attempting 
to  use  the  zinc  disk  after  etching  more  than 
in  the  first  instance.  In  such  case,  the  cop- 
per matrix  prodiiced  from  the  zinc  was  em-  96 
ployed  to  produce  duplicate  dies  by  "dub- 
bing" operations  in  which  the  die  w^as  im- 
pressed in  wax  surfaces  which  w^ere  subse- 
quently electroplated,  thereby  multiplying 
the  defects.  95 

In  no  case  in  these  prior  methods  has  the 
copper  matrix,  produced  from  the  engraved 
or  etched  disk,  been  capable  of  use  with  a 
gramophone  instrument  as  they  did  not  have 
embodied  in  their  construction  a  groove  to  100 
receive  the  stylus.  Moreover,  the  "dubbing" 
operations,  wdiich  have  universally  been  em- 
ployed, introduced  undesirable  defects  and 
multiplies  existing  defects  which  may  have 
been  inherent  in  the  original  matrix,  into  105 
the  commercial  records  which  are  produced 
from  the  "dubbed"  dies,  and  this  is  impor- 
tant because  the  very  slightest  irregularity 
in  the  grooves  will  produce  marked  defects 
in  the  reproduction  of  sound,  as  is  well  no 
known  to  those  skilled  in  the  art. 

The  object  of  my  invention  is  to  provide  a 


1,228,901 


10 


15 


20 


25 


30 


40 


50 


55 


SO 


65 


new  method  of  producing  an  original  sound 
recoi-d  or  phonogram  from  which  it  will  be 
possible  to  reproduce  more  nearl}'^  perfect 
commercial  records  than  it  has  heretofore 
been  possible  to  manufacture.  Generalh^ 
speaking,  the  present  invention  consists  in 
building  upon  a  polished  surface  of  a  rotat- 
ing disk  a  continuous  raised  ridge  or  rib 
having  lateral  undulations  corresponding  to 
sound  waves,  which  may  be  used  as  a  mold 
(directl}'  or  indirectly)  to  form  in  a  plate  or 
disk  of  suitable  nu^terial  a  complementary 
groove  corresponding  in  general  to  the 
groove  in  an  ordinary  comuiercial  soiuid  i^ec- 
ord  and  adapted  for  the  production  of  sound 
in  the  usual  sound  reproducing  machines. 

My  invention  comprehends  the  use  of  a 
suitable  substance  which,  maintained  in  a 
plastic  or  fluid  condition,  is  forced  under 
pressure  through  a  holloAV  stylus  which  is 
kept  in  a  state  of  vibration  by  the  record- 
ing diaphragm  of  a  recording  machine,  and 
which,  upon  emergence  from  the  stylus,  is 
deposited  upon  the  surface  of  a  revolving- 
plate  and  there  immediately  congeals  or 
solidifies  to  form  the  rib  or  ridge  above  men- 
tioned. 

In  order  that  the  phonautogTaphic  ridges 
shall  be  formed  free  from  defects  that  will 
prevent  the  accurate  recording  and  repro- 
duction of  sound,  including  the  harmonics 
and  overtones,  several  factors  are  important. 
First,  the  thread  or  stream  of  plastic  ma- 
terial should  be  of  su.bstantially  less  cross- 
section  than  the  phonaiitographic  ridge 
formed  thereby  and  the  stylus  orifice  should 
therefore  be  exceedingly  fine,  that  is,  much 
finer  than  the  finest  orifice  through  which 
the  material  could  pass  by  gravity  or  bj^  the 
drawing  effect  produced  by  the  deposition 
of  the  ridge.  Second,  the  material  of  which 
the  phonautographic  ridge  is  formed  shall 
be  one  which,  by  the  use  of  heat,  may  be 
maintained  fluid  until  after  it  emerges  from 
the  stylus  and  will  quickly  harden  iipon 
striking  the  traveling  surface  which  receives 
the  record.  Third,  the  material  shall  be  sub- 
jected to  considerable  pressure  in  order  to 
force  the  same  throug-li  the  stylus  orifice. 
Fourth,  the  speed  of  -GJ^ction  of  the  ma- 
terial shall  be  substantially  greater  than  that 
at  which  the  receiving  sm-face  of  the  revolv- 
ing plate  moves. 

It  must  be  aj)preciated  that  the  factors  of 
size  of  oi'ifice,  pressure,  temperatiu'e  and  re- 
lation between  the  speed  of  ejection  of  the 
material  and  the  rate  of  travel  of  the  re- 
ceiving plate,  are  not  constant  but  are  vari- 
able, more  or  less,  relatively  to  each  other. 
For  example,  it  is  obvious  that  the  smaller 
the  orifice,  the  higher  the  pressure  required 
to  eject  the  material  and  the  greater,  there- 
fore, the  velocity  of  the  minute  stream  dis- 
charged from  the  stylus  relatively  to  the 
speed  of  tra'V'el  of  the  moving  surface. 
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In  order  that  those  skilled  in  the  art  may 
practise  the  invention  without  the  necessity 
of  experiment,  the  following  more  specific 
information  is  given  with  respect  to  the 
more  important  features  of  the  process. 

In  the  practice  of  the  process  I  employ  a 
stylus  with  a  discharge  orifice  of  exceed- 
ingly minute  or  microscopic  diameter — so 
minute,  indeed,  that  I  have  found  no  prac- 
ticable way  of  measuring  this  orifice.  To 
specif}^  the  diameter,  if  it  were  possible  to 
do  so,  would  convey  no  particularly  useful 
information.  An  explanation  of  the  method 
of  forming  the  stylus  will,  li()we\er,  enable 
those  skilled  in  the  art  to  carry  out  the 
process.  It  is  well  known  that  if  a  glass  tube- 
be  heated  and  then  drawn  out,  the  internal 
and  external  diameters  of  the  tubes  will  be 
reduced  proportionately.  I  take  such  a 
glass  tube,  heat  the  lower  end,  and  draw  it 
to  an  exceedingly  fine  point,  which  is  broken 
off  to  expose  the  microscopic  orifice.  By 
drawing  a  glass  tube  to  an  exceedingly  fine 
point  as  described,  the  orifice  may  be  much 
smaller  than  that  of  a  capillary  tube  and  the  90 
stream  ejected  will  be  much  smaller  than  the 
completed  ridge. 

The  material  which  is  forced  through  the 
hollow  stylus  upon  the  rotating  plate  is  of 
snch  consistency  and  character  that,  while  it 
Avill  flow  at  the  high  temperature  and  pres- 
sure which  are  maintained,  it  will  immedi- 
ately solidify  and  congeal  upon  the  plate  to 
form  a  raised  rib  having  the  lateral  undu- 
lations imparted  by  the  vibrations  of  the 
stylus.  Substances  that  I  have  found  effi- 
cient are  beeswax  or  beeswax  and  paraffin. 

The  pressure  required  to  eject  the  ma- 
terial from  the  stylus  with  the  speed  re- 
fiuired  cannot  be  defined  within  very  narrow 
limits,  for  the  obvious  reason  that  it  will 
vary  with  the  character  of  the  material  used, 
the  size  of  the  stylus  orifice,  the  temperature 
and  other  conditions.  Thus,  while  the 
orifice  in  the  stylus  will  be  exceedingly  hq 
minute,  Avhen  produced  in  the  manner  de- 
scribed, it  is  obvious  that  there  is  no  way  by 
which  the  microscopic  diameter  of  the  ori- 
fice, which  cannot  be  measiu'ed,  may  be  accu- 
rately predetermined ;  nor  is  it  at  all  impor- 
tant that  it  should  be  accurately,  predeter- 
mined. But  it  is  clear  that  the  smaller  the 
orifice  the  greater  the  speed  with  Avhich  the 
material  must  be  forced  through  it  in  order 
to  build  up  a  sound  ridge  of  the  desired  di- 
mensions. Here,  at  once,  arises  the  necessity 
for  adjusting  the  pressure  and  temperature 
(either  or  both)  to  the  size  of  the  stylus  ori- 
fice, which  is  the  only  not  exactly  control- 
lable factor.  In  the  ]:>ractice  of  my  process  I 
have  used  pressures  varying  from  one  to  six 
thousand  ]">ounds  to  the  square  inch,  but  it  is 
to  be  understood  that  I  do  not  mean  to  limit 
uiyself  to  the  use  of  any  precise  pressure, 
provided  it  is  sufficient  to  eject  the  material  130 
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employed  in  a  fine-stream  through  the  stylus 
l^oint  to  produce  the  phonautographic  ridge. 
Necessarily,  with  each  stylus  made,  different 
pressures  must  be  tested  to  determine  what 
.-  pressure  will  suffice  to  properly  force  the 
material  through  the  stylus.  After  the 
proper  pressure  is  determined,  that  pressure 
may  be  regularly  employed  as  long  as  the 
stylus  is  in  use.     The  stylus  will  last  in- 

jQ  definitely,  in  the  absence  of  accident. 

The  temperature  required  to  maintain  the 

.  material   in   a   liquefied   condition   will,   of 

coui-se,   vary   with  the  material   employed. 

"Whether  it  is  beeswax,  or  beeswax  and  par- 

-.r  affin,  or  some  other  suitable  substance,  the 
temperature  required  to  maintain  it  liquid 
is  well  known  in  the  art  and  need  not  be 
specified.  Of  course,  means  should  be  pro- 
vided to  maintain  in  a  heated  condition  the 

20  stylus  and  the  passageways  through  Avhich 
the  material  passes  to  prevent  it  cooling  or 
congealing  before  it  reaches  the  plate,  and  a 
different  degree  of  heat  may  be  imparted  to 
the  stylus  point.     It  is  also  obvious  that  the 

25  temperature  may  exceed  the  minimum  re- 
(juired  and  that  the  higher  the  temperature 
the  more  free  the  flow,  and  that  the  higher 
the  temperature  the  loAver  will  be  the  pres- 
sure required  to  insure  the  proper  flow.     It 

30  will  therefore  be  clearly  understood  why  the 
temperature  and  pressure  are  variable  fac- 
tors which  must  correlate  not  only  with 
each  othei',  but  with  the  necessarily  vari- 
able,  and   not   accuratelj^   predeterminable, 

35  factor  of  the  size  of  stylus  orifice.  Any  one 
skilled  in  the  art  can  readily  regulate  the 
factors  of  temperature  and  pressure  to  suit 
the  particular  stylus  employed.  ISTo  more 
definite  information  can  be  furnished,  be- 

40  cause  no  more  definite  knowledge  is  pos- 
sessed by  me,  notwithstanding  which  I  have 
had  no  difficulty  in  successively  carrying 
out  the  process  on  an  extended  scale. 

Another  important  factor  in  the  process 

45  is  the  ejection  of  the  material  in  less  section 
and  volume  than  is  required  for  the  com- 
pleted ridge,  the  ridge  being  formed  by  a 
building  up  of  the  material  upon  itself. 
This  is  accomplished  by  the  ejection  of  the 

50  fine  stream  of  material  from  the  stylus  at  a 
velocity  substantiality  greater  than  the  speed 
of  rotation  of  the  plate  on  which  it  is  de- 
posited. A  very  fine  stream  of  material 
will  solidify,  congeal  or  set  very  quickly, 

55  and  there  is  little  or  no  tendency  of  the 
stream  to  spread  upon  the  plate.  So  far  as 
this  feature  of  the  invention  is  concerned, 
it  is  a  matter  of  indifference  what  the  ab- 
solute speed  of  rotation  of  the  plate  may  be 

60  or  Avhat  may  be  the  absolute  section  or  ve- 
locity of  the  stream  emerging  from  the  sty- 
lus. Practical  commercial  considerations, 
however,  imperatively  dictate  the  usual 
s]>eed  of  travel  of  the  receiving  disk,  say 

65  about  eighty  revolutions  per  minute.    There 


is,  in  any  event,  no  occasion  to  depart  from 
the  customary  speeds  employed  to  record 
and  reproduce  sound. 

While,  heretofore,  it  has  been  proposed, 
as  a  first  step  in  the  manufacture  of  sound  70 
records,  to  eject  a  liquid  stream  upon  a  ro- 
tating plate,  such  stream,  while  of  course 
quite   small,   was   never   successfully   made 
fine    enough   to    favorably   compare   either 
mechanically  or  phonetically  with  the  hair-   75 
like  grooves  in  the  common  forms  of  talk- 
ing machine  records,  and,  furthermore,  said 
stream,  being  i*elatively  slow  in  congealing 
has  alAvays  had  a  tendency  to  spread  or  flow 
after  being  deposited  upon  the  plate,  thus  80 
losing  the  characteristic  shape  of  the  indi- 
vidual waves  of  which  it  is  composed.     And 
again,  being  coarse  and  deposited  on  a  sur- 
face moA'ing  at  the  same  rate  of  speed  as  the 
rate   of   deposition,   that   part  just  ejected   85 
from  the  stylus  while  at  one  extreme  in  its 
A'ibratory  path,  is  easily  drawn  away  from 
its  intended  position  by  said  stylus  as  the 
latter  moves  to  its  other  extreme  position. 
In  other  words,  the  permanent  ridge  formed  90 
of  the  deposited  material  does  not  delicately 
and  minutely  conform  to  the  vibrations  of 
the  st7y'lus  while  depositing  the  same. 

In  the  present  invention,  however,  the 
ridge  of  waxy  material  or  its  equivalent  de-  95 
posited  by  the  vibrating  stylus  upon  the  ro- 
tating plate  is  of  spiral  form  and  is  in  itself 
a  complete  and  accurate  phonautogram, 
complementary  in  form  and  dimensions  to 
the  spiral  undulatory  groove  in  a  sound  100 
disk  or  record  used  for  the  reproduction  of 
sound.  The  record  thus  produced  may  be 
used  as  a  mold  for  the  production  of  a 
"master"  by  electro-deposition,  or  in  any 
other  manner.  In  my  Patent  No.  943,631,  105 
dated  December  14,  1909,  there  is  described 
a  method  by  which  conamercial  records  may 
be  produced  from  a  mold  of  this  general 
character  by  electroplating. 

According  to  this  method  the  mold  is  110 
coated  with  plumbago  and  is  then  plated 
with  copper.  The  plating  thus  produced  is 
stripped  off  carrjdng  with  it,  to  a  large  ex- 
tent, the  waxy  material  which  forms  the 
raised  ridge.  The  stripping  thus  produced  115 
is  cleaned  to  remove  all  traces  of  the  waxy 
material  and  is  then  electroplated  to  pro- 
d^lce  a  die  or  matrix  having  a  raised  ridge 
identical  with  that  formed  by  the  Avaxy  ma- 
terial deposited  originally  on  the  plate.  120 
This  die  may  be  used  for  the  pressing  of 
records  for  commercial  purposes.  It  is  to 
be  understood,  as  hereinbefore  stated,  that 
my  invention  is  not  concerned  with  the 
means  or  inanner  of  producing  commercial  12S 
records  from  the  raised  spiral  ridge  depos- 
ited on  the  surface  of  the  revolving  plate, 
and  that  other  methods  than  that  described 
may  be  used  for  the  purpose.  If  the  ma- 
terial  composing   the    ridge   has   sufficient  136 
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strength  and  rigidity  it  may  be  used  di- 
rectly as  a  die  or  matrix  for  pressing 
records. 

In  my  present  process  the  raised  phonau- 
5  tographic  ridge  is  preferably  not  deposited 
to  its  full  dimensions  at  once  by  the  ejection 
of  a  proportional  quantity  of  the  material 
forming  the  ridge  from  the  stylus,  but  by 
the  gradual  deposition  of  the  material  in 

10  volume  less  than  that  of  the  finished  ridge, 
so  that  the  ridge,  by  reason  of  the  compara- 
tively retarded  rotation  of  the  plate  in  rela- 
tion to  the  velocity  of  ejection  of  the  mate- 
rial, is  built  up  upon  itself  to  the  required 

15  size.  The  great  advantage  of  this  method 
of  producing  the  phonautographic  ridge  is 
that  the  exceedingly  small  stream  of  mate- 
rial ejected  from  the  stylus  will  congeal 
much  more  rapidly  and  retain  the  undula- 

20  tions  imparted  by  the  vibrations  of  the 
stylus  more  perfectly  than  would  be  possible 
with  a  larger  stream,  or  with  a  stream  of 
the  full  size  of  the  line  being  laid. 

Any  suitable  apparatus  may  be  used  for 

25  carrying  out  my  process.  In  the  drawings 
I  have  shown  an  apparatus,  especially 
adapted  for  the  purpose,  which  forms  the 
subject  matter  of  my  application  809,188, 
filed  December  29,  1913,  and  also  a  stylus, 

30  especially  adapted  for  ejecting  the  exceed- 
ingly fine  stream  of  material,  which  forms 
the  subject  matter  of  my  application 
809,186,  filed  December  29,  1913. 

Figure  1  is  a  vertical  sectional  view  of  the 

35  sound  recording  apparatus.  Fig.  2  is  a 
transverse  vertical  sectional  view  of  part  of 
the  same  shoAving  the  recording  stylus  and  its 
supporting  frame  at  right  angles  to  the  posi- 
tion shown  in  Fig.  1 ;  Fig.  3  is  a  horizontal 

40  section  on  the  line  A — ^A  of  Fig.  1 ;  Fig.  4  is 
a  perspective  view  of  the  frame  or  head 
which  carries  the  recording  stylus;  Fig.  5 
is  a  vertical  sectional  view  on  an  enlarged 
scale  of  the  recording  stylus  and  the  thimble 

45  which  carries  it;  Fig.  6  is  a  view  of  the 
stylus  and  its  inclosing  casing  showing  a 
modification  of  the  means  for  supporting 
the  stylus  against  transvei'se  vibration ;  Fig. 
7  is  a  plan  view  of  a  sound-record  produced 

50  by  the  apparatus  shown;  and  Fig.  8  is  a 
transverse  vertical  section  of  part  of  the 
same  on  an  enlarged  scale. 

A  hollow  vibratory  stylus  a  is  operated  by 
the  impulses  transmitted  to  it  by  the  vibra- 

55  tions  imparted  by  sound  waves  to  the  dia- 
phragm of  a  recording  instrument  h.  This 
stylus  communicates  with  a  reservoir  c  con- 
taining the  material  which  forms  the  raised 
rib  constituting  the  phonogram  which  is  de- 

60  posited  on  the  rotating  disk  or  plate  d. 
The  material  in  a  melted  state  is  forced  at 
very  high  pressure  from  the  reservoir 
through  the  stylus  upon  the  surface  of  the 
rotating  plate  d  and  forms  thereon  a  spiral 

65  line  having  lateral  undulations  correspond- 


ing with  the   vibrations  imparted  to   the 

stylus  by  the  sound  waves. 

To  produce  the  spiral  line  the  plate  d  is 
rotated  by  a  suitable  motor  d'  and  is  simul- 
taneously moved  radially  by  a  feed  screw  d^  t-^^ 
in  the  manner  well  known  in  the  production 
of  disk  sound  records. 

The  solidified  or  congealed  material  when 
thus  deposited  forms  upon  the  surface  of  the 
plate  d  a  raised  undulatory  spiral  rib  x.  75 
The  rib  thus  formed  ordinarily  assumes  a 
more  or  less  semi-elliptical  final  shape  as 
shown  in  Fig.  8. 

The  stylus  a  may  be  made  of  any  material 
which  can  be  provided  with  a  sufficiently  go 
small  orifice  to  deposit  a  stream  of  the  neces- 
sary fineness  to  produce  the  phonauto- 
graphic ridge.  I  prefer  to  form  the  stylus 
from  a  glass  tube  having  its  lower  end  a' 
drawn  to  a  point,  as  hereinbefore  described,  gs 
The  reduced  thread-like  end  of  the  tube  thus 
produced  is  connected  with  the  diaphragm 
of  the  sound  box  h  by  a  filament  &'  of  glass 
or  other  material,  and  possesses  such  resili- 
ency that  it  will  readily  respond  to  the  vi-  90 
brations  of  the  diaphragm.  The  shank  a- 
of  the  glass  tube  may  be  left  of  normal  size 
while  the  upper  portion  a^  is  preferably  en- 
larged into  a  bulb,  which  is  filled  with  cot- 
ton or  other  suitable  straining  material  e, 
through  which  the  melted  wax  or  other  sub- 
stance which  forms  the  ridge  passes  before  it 
is  ejected  from  the  stylus. 

The  upper  end  of  the  stylus  communi- 
cates with  the  reservoir  c  through  a  suit- 
able passage  or  passages  controlled  by  a 
valve.  The  stylus  is  preferably  connected 
Avith  the  main- frame  g,  which  carries  the 
reservoir,  by  a  detachable  frame  or  head  /, 
and  this  head  also  carries  the  recording 
sound-box  h. 

As  shoAvn,  the  detachable  head  /  is  a  plate 
attached  to  the  main-frame  g  by  screws  g' 
and  having  a  spherical  head  h  adapted  to  fit 
a  complementary  socket  h'  in  a  portion  g^ 
of  the  frame  g.  The  plate  /'  is  provided  on 
the  imder  side  with  a  threaded  nipple  «,  to 
which  the  stylus  is  attached  by  a  thimble  i' 
and  nut  «^. 

The  enlarged  or  bulbous  upper  end  a^  of 
the  stylus  is  contained  within  the  thimble  i' 
and  the  shank  a^  extends  through  an  open- 
ing ^^  in  the  bottom  of  the  thimble.  Owing 
to  the  great  delicacy  of  the  stylus  it  is  im- 
portant that  it  should  not  come  into  direct  120 
contact  with  the  metal  of  the  thimble.  The 
opening  i^  through  Avhich  the  shank  projects 
is  therefore  made  slightly  larger  than  the 
shank  and  the  latter  extends  through  a  lead 
ferrule  j  and  asbestos  washers  /  in  the  bot-  125 
torn  of  the  thimble  which  act  to  support  the 
shank  of  the  stylus  but  prevent  contact  with 
the  metal  walls  of  the  thimble. 

The  stylus  is  introduced  through  the  open 
top  of  the  thimble  and  is  held  in  place  by  a  130 
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spring-  k.  As  shown  the  spring  is  interposed 
between  a  phig  h'  screwed  into  the  open  end 
of  the  thimble  and  a  cap  k'  acting  upon  the 
top  of  the  stylus  and  holding  it  in  place. 
5  A  washer  or  washers  k^  of  felt  or  other 
porous  material  may  be  interposed  between 
the  cap  k'  and  the  stylus.  The  plug  and  cap 
k'  and  k-  are  provided  with  passages  ^*  and 
Z;5  respectively,  through  which  the  melted 

10  material,  which  forms  the  phonautcgraphic 
ridge,  is  forced  from  reservoir  into  and 
through  the  stylus. 

While  my  invention  is  not  concerned  with 
the  manner  of  forming  and  applying  the 

15  stylus,  I  consider  the  following  a  simple  and 
convenient  manner  of  forming  a  stylus  suit- 
able for  carrying  out  my  process:  The  glass 
tube  is  first  blown  to  produce  the  bulbous 
end  (V' ;  a  f ter  the  tube  is  filled  with  the  cotton 

20  or  filtering  material  e  it  is  introduced  in  the 
thimble  i'  with  the  shank  projecting  through 
the  ferrule  j  and  washers  /.  The  spring  k 
with  the  plug  /,;',  cap  k'^  and  the  washers  k^ 
are  then  applied  and  the  plug  k'  is  screwed 

25  down  to  fasten  tlie  glass  tube  securely  in 
l)lace.  The  lower  end  of  the  tube  is  then 
heated  and  drawn  to  form  the  fine  point  a'. 
As  the  pressure  at  the  top  is  applied  through 
the  cap  k"^  and  the  felt  washers  k^,  and  the 

30  contact  of  the  shank  at  the  swelling  of  the 
bulbous  end  is  with  the  soft  lead  ferrule  y, 
the  glass  tube  may  be  firmly  secured  Avithout 
fracture,  and  when  it  is  thus  secured  the 
lower  end  a'  may  be  drawn  in  the  manner 

35  described  to  an  exceedingly  fine  point. 

The  stylus  and  the  thimble  i'  which  car- 
ries it  are  connected  with  the  nipple  i  by 
the  nut  i-,  with  the  passageways  ^*,  k^  in 
communication  with  a  passage  h?  extending 

40  through  the  thimble  and  boss  of  the  frame  / 
and  communicating  with  a  passage  m  lead- 
ing through  the  frame  g'^  to  the  reservoir  c. 
This  passage  is  controlled  by  a  needle 
valve  n. 

45  The  reservoir  c  which  contains  the  wax  or 
material  of  which  the  ridge  is  formed  pref- 
erably consists  of  an  elongated  capsule  hav- 
ing walls  of  lead  or  other  flexible  material. 
This  is  connected  by  a  tubular  nut  g'  with 

50  the  frame  g"^  and  is  inclosed  in  a  chamber  o 
containing  oil,  which  latter  chamber  is  in 
turn  inclosed  in  a  heating  chamber  p.  The 
reservoir  c  communicates  through  the  hol- 
low nut  c'  with  the  passage  m,  and  between 

55  the  nut  c'  and  passage  m  is  a  chamber  A* 
containing  cotton  or  other  straining  ma- 
terial. 

The  chamber  o  communicates  by  a  pas- 
sage o'  with  a  pump  (not  shown)  by  which 

60  the  oil  contained  in  the  chamber  may  be  put 
under  very  high  pressure.  This  pressure 
acting  on  the  flexible  walls  of  the  reservoir 
G  compresses  them  and  forces  the  liquefied 
wax  or  other  material  out  through  the  nut 

6^  c'  and  passageways  m  and  h?  to  the  stylus 


from  which  it  is  ejected  upon  the  surface  of 
the  I'otating  plate  d.  In  order  that  the  wax 
or  other  material  may  be  forced  through  the 
straining  substance  and  ejected  in  a  minute 
stream  from  the  fine  point  of  the  stylus,  very  70 
high  pressure  is  required,  and  this  may  be 
conveniently  obtained  by  the  pressure  of  the 
surrounding  body  of  oil  on  the  flexible  walls 
of  the  reservoir  c. 

Any  suitable  means  may  be  employed  to  75 
maintain  the  material  in  a  liquefied  condi- 
tion until  it  is  deposited  upon  the  plate  d. 
I  have  shown  a  heating  chamber  surround- 
ing the  oil  chamber  0  into  which  hot  air  or 
steam  may  be  introduced  through  passages  80 
/)',  p^  from  a  pipe  p\    The  chamber  p  may 
be  provided   with   a  relief  valve  p^.     The 
chamber  p  forms  a  heating  jacket  about  the 
pressure   chamber   o   from   which   sufficient 
heat  is  transmitted  to  liquefy  the  wax  or  ma-  85 
terial  in  the  reservoir  c. 

To  keep,  in  a  heated  condition,  the  stylus 
and  passageways  through  which  the  wax  or 
material  forming  the  ridge  passes,  I  inclose 
the  stylus  and  connections  in  a  casing  to  90 
which  lieat  may  be  applied.  This  casing  is 
preferably  made  in  two  parts  s,  -s',  the  upper 
part  s  inclosing  the  nipple  i'  and  the  connec- 
tions of  the  stylus  with  it,  while  the  low^er 
part  s'  incloses  the  stylus.  These  two  com-  95 
partments  are  separated  by  a  partition  s^ 
and  may  be  heated  independently  of  one  an- 
other, as  by  separate  pipes  t,  t'  leading  from 
the  heating  pipe  p^.  Thus  a  different  de- 
gree of  heat  may  be  applied  to  the  point  of  100 
the  stylus  than  is  applied  to  its  connection 
with  the  head  /. 

As  the  stylus  is  extremely  delicate  and 
responsive  to  the  impulses  imparted  to  it, 
it  is  of  importance  that  it  should  be  braced  105 
against  lateral  or  transverse  vibration,  i.  e. 
in  a  direction  transverse  to  that  imparted 
by  the  sound  waves.  For  this  purpose  I  pre- 
fer to  employ  an  angular  strut  or  brace  u 
extending  from  the  shank  or  to  the  point  a'  no 
and  arranged  at  substantially  a  right  angle 
to  the  filament  V  by  which  the  sound  waves 
are  transmitted  from  the  soundbox  &.  This 
strut  or  brace  may  be  made  of  glass.  In 
Fig.  6  I  have  shown  a  modification  in  which  115 
the  point  of  the  stjdus  is  connected  with  a 
wire  or  filament  u^  extending  transversely 
through  the  casing  s'  at  right  angles  to  the 
filament  &'. 

The  particular  manner  in  which  the  120 
sound-box  is  supported  and  connected  with 
the  hollow  stylus  is  not  essential  to  the  in- 
vention. I  prefer,  however,  when  the  de- 
tachable frame  or  head  /  is  used  to  connect 
the  sound-box  with  it.  To  this  end  I  have  125 
shown  the  frame  extended  at  one  side  /' 
and  provided  wath  lugs  /^  by  which  is  car- 
ried a  transverse  pin  w  carrying  a  clamping 
ring  w'  which  embraces  the  sound-box  T). 

So   far   as   concerns   any   subject-matter  130 
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herein  set  foi'th  which  is  also  set  foi'th  in 
my  prior   application,   Serial  No.   379,712, 
filed  Jnne  14,  1907,  this  applicatioia  is  a  con- 
tinuation thereof. 
5       AVhat  I  claim  is : — • 

1.  The  method  of  forming  a  recoi'd  of 
sound  waves  which  consists  in  depositing 
npon  a  relatively  moving  surface  a  stream 
of  fluid  Avhich  readily  solidifies  and  laterally 

10  vibrating  said  sti-eam  immediately  before  it 
strikes  said  surface  to  form  thereon  a  ridge 
having  therein  lateral  undulations  corre- 
sponding to  sound  weaves. 

2.  The  method  of  producing  a  record  of 
15  sound  which  consists  in  deposituig  upon  a 

relatively  moving  surface,  by  a  recording 
member,  vibrated  by  sound  waves  and  main- 
tained out  of  contact  with  said  surface,  an 
undulatory  ridge  of  approximately  uniform 
C0  width  corresponding  to  sound  Adbrations. 

3.  The  method  of  recording  a  sound  which 
consists  in  projecting  upon  a  relatively  mov- 
ing surface  a  stream  of  fluid  adapted  to 
readily  congeal  and  form  on  said  sm-face  a 

25  ridge  and  causing  sound  impulses  to  \i- 
brate  said  stream  as  it  approaches  said  sur- 
face to  cause  said  ridge  to  assume  an  un- 
dvdatory  form  pi'esenting  a  sound  record  in 
distinct  relief. 

C^  4.  The  process  of  forming  a  permanent 
sound  record  which  consists  in  forming  an 
original  record  by  depositing  upon  a  suit- 
able relatively  moving  surface  a  substance 
adapted  to  maintain  itself  in  a  ridg^,  said 


ridge    having    lateral    undulations    corre-   35 
spending  to  sound  waves,   and  forming  a 
permanent  record  from  said  original  record. 

5.  The  j)rocess  of  recording  sound  which 
consists  in  depositing,  while  fluid,  a  readily 
congealable  substance  upon  a  relatively  40 
moving  surface,  at  a  velocity  substantially 
exceeding  the  rate  of  movement  of  said 
surface. 

6.  The  process  of  recording  sound  Avhich 
consists  in  projecting  a  stream  of  fluid  upon  45 
a  relatively  moving  surface  at  a  velocity 
substantiallj^  greater  than  the  speed  of 
travel  of  said  surface,  and  causing  sound 
impulses  to  vibrate  said  stream. 

7.  The  process  of  recording  sound  which   50 
consists  in  projecting  iipon  a  mo^'ing  sur- 
face a  fluid  stream  of  material  adapted  to 
readily  congeal  and  of  a  section  substan- 
tially less  than  that  of  the  deposited  pho- 
nautographic  wave,  causing  sound  impulses  55 
to  vibrate  said  stream  as  it  approaches  said 
surface,  and  imparting  to  said  stream  as  it 
approaches  said  surface  a  velocity  substan- 
tially exceeding  the  s]5eed  of  travel  of  said 
surface,  thereby  creating  a  built-up  record  GO 
in  distinct  relief  of  said  sound  impulses. 

In  testimony  of  which  invention,  I  here- 
unto set  my  hand. 

ROBERT  L.  GIBSON. 

Witnesses : 

R.  M.  Kelly, 

Mrs.  H.  Maud  White. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Egbert  L.  Gibson,  a 
citizen  of  the  United  States,  and  resident  of 
the  city  and  county  of  Philadelphia  and 
5  State  of  Pennsylvania,  have  invented  an 
Improvement  in  Apparatus  for  Recording 
Sound,  of  which  the  following  is  a  specifica- 
tion. 

It  is  the  object  of  my  invention  to  pro- 

10  diice  a  sound  record  or  phonogram  in  the 
form  of  a  raised  ridge  or  rib,  which  may  be 
used  as  a  mold  (directly  or  indirectly)  to 
form  in  a  plate  or  disk  of  suitable  material  a 
comx^lementary  groove  adapted  for  the  re- 

16  production  of  sound  in  the  usual  sound  re- 
producing machines. 

In  Letters  Patent  943,631,  dated  December 
14, 1909,  and  in  my  application  379,712,  filed 
June  14,  1907,  I  have  described  a  process 

20  and  apparatus  for  making  sound  records  in 
this  manner,  by  depositing  upon  the  surface 
of  a  revolving  plate  through  a  hollow  stylus 
vibrated  under  the  impulse  of  sound  waves 
a   substance    capable   of    forming   a   raised 

25  spiral  phonogram. 

I  have  found  that  a  much  more  perfect 
phonogram  can  be  produced  when  the  ridge 
is  built  up  by  depositing  the  material  upon 
itself  to  the  required  height  instead  of  be- 

30  ing  formed  by  laying  a  continuous  thread  or 
stream  upon  the  surface  of  the  plate.  This 
building  up  of  the  ridge  is  accomplished  by 
forcing  the  fluid  substance  of  which  the 
ridge   is   composed,  through  the   vibrating 

35  stjdus  and  upon  the  revolving  plate,  in  an 
exceedinglj^  minute  stream  under  very  high 
pressure  at  a  speed  of  ejection  substantially 
greater  than  that  at  which  the  receiving  sur- 
face of  the  revolving  plate  moves.     It  fol- 

40  lows  that  instead  of  merely  depositing  upon 
the  plate  a  thread  or  ridge  having  the  same 
cross  section  as  the  orifice  of  the  stylus,  the 
ridge  may  be  built  up  from  an  exceedingly 
minute  stream  and  will  have  a  cross  section 

46  substantially  in  excess  of  that  of  the  orifice 
through  which  it  is  discharged.  I  have 
found  that  when  the  ridge  is  thus  produced 
a  much  more  perfect  phonogram  is  obtained 
than  is  otherwise  possible. 

50  The  i)i'esent  invention  relates  primarily  to 
an  apparatus  designed  for  the  purjoose  above 
described ;  it  also  relates  to  features  adapted 
generally  to  sound  reproducing  machines  in 
which  the  phonogram  is  produced   in  the 

55  form  of  a  raised  ridge  by  the  ejection  of 


suitable  material  through  a  hollow  vibratory 
stylus. 

In  this  application  I  do  not  claim  the  new 
process  herein  described  as  that  forms  the 
subject-matter   of   my   application    809,187,  60 
filed  December  29,  1913. 

In  the  drawings :  Figure  1  is  a  vertical  sec- 
tional view  of  a  sound  recording  apparatus 
embodying  the  invention ;  Fig.  2  is  a  trans- 
verse vertical  sectional  view  of  part  of  the  65 
same  showing  .the  recording  stylus  and  its 
supporting  frame  at  right  angles  to  the  posi- 
tion shown  in  Fig.  1 ;  Fig.  3  is  a  horizontal 
section  on  the  line  A — A  of  Fig.  1 ;  Fig.  4  is 
a  perspective  view  of  the  frame  or  head  70 
which  carries  the  recording  stylus ;  Fig.  5  is 
a  vertical  sectional  view  on  an  enlarged  scale 
of   the   recording   stylus   and   the   thimble 
which  carries  it;  Fig.  6  is  a  view  of  the 
stylus  and  its  inclosing  casing  showing  a  75 
modification  of  the  means  for  supporting  the 
stylus  against  transverse  vibration ;  Fig.  7  is 
a  plan  view  of  a  sound-record  produced  by 
the  apparatus  shown ;  and  Fig.  8  is  a  trans- 
verse vertical  section  of  part  of  the  same  on  80 
an  enlarged  scale. 

a  is  a  hollow  vibratory  stylus  which  is 
operated  by  the  impulses  transmitted  to  it 
by  the  vibrations  imparted  by  sound  waves 
to  the   diaphragm   of   a   recording  instru-  85 
ment  h. 

This  stylus  communicates  with  a  reservoir 
c  containing  the  material  which  forms  the 
raised  rib  constituting  the  phonogram  which 
is  deposited  on  the  rotating  disk  or  plate  d.  90 
The  material  in  a  melted  state  is  forced  at 
very  high  pressure  from  the  reservoir 
through  the  stylus  upon  the  surface  of  the 
rotating  plate  d  and  forms  thereon  a  sjjiral 
line  having  lateral  undulations  correspond-  95 
ing  with  the  vibrations  imparted  to  the 
stylus  by  the  sound  waves. 

To  produce  the  spiral  line  the  plate  d  is 
rotated  by  a  suitable  motor  d'  and  is  simul- 
taneously moved  radially  by  a  feed  screw  100 
d"^  in  the  manner  Well  known  in  the  produc- 
tion of  disk  sound  records. 

The  materiab  which  is  forced  through  the 
hollow  stylus  a  upon  the  rotating  plate  d  to 
form  the  raised  spiral  phonogram  is  of  such  105 
consistency  and  character  that,  while  it  will 
flow  at  the  high  temperature  and  high  pres- 
sure which  are  maintained,  it  will  immedi- 
atel}''  solidify  or  congeal  upon  the  plate  to 
form  thereon  a  raised  rib  having  the  lateral  110 


s 


1,228,902 


undulations  imparted  by  the  vibrations  of 
the  stykis  a  through  AYhich  it  is  ejected. 
Any  substance  having  the  desired  properties 
may  be  used,  such  e.  g.  as  bees-wax  or  bees- 
,;  Avax  and  paraffin. 

The  solidified  or  congealed  material  when 
thus  deposited  forms  upon  the  surface  of  the 
plate  d  a  raised  undulatory  spiral  rib  x.  The 
rib  thus  formed  ordinarily  assumes  a  more 

^  3  or  less  semi-elliptical  final  shape  as  shown  in 
Fig.  8. 

Although  this  rib  is  extremely  small  I 
have  found  that  a  much  more  perfect  pho- 
nogram will  be  produced  if  the  material  is 

15  ejected  from  the  st_ylus  in  less  volume  than 
is  required  for  the  completed  ridge,  and  the 
ridge  is  formed  by  a  building  up  of  the 
material  upon  itself,  that  is  to  say,  if  the 
stream  of  material  ejected  from  the  stylus 

20  is  of  less  section  and  volume  than  the  final 
ridge  which  it  forms,  the  .building  up  of 
the  ridge  to  the  desired  size  is  effected  by 
the  deposition  of  the  fine  stream  upon  itself. 
This  may  be  accomplished  by  the  ejection  of 

25  the  fine  stream  of  material  from  the  stylus 
at  a  velocity  greater  than  the  speed  of  ro- 
tation of  the  plate  on  which  it  is  deposited. 
A  very  fine  stream  of  material  will  solidify, 
congeal  or  set  very  quickly,  and  there  is  lit- 

30  tie  or  no  tendency  of  the  stream  to  spread 
upon  the  plate. 

The  stylus  a  may  be  made  of  any  mate- 
rial Avhich  can  be  provided  with  a  sufficiently 
small  orifice  to  deposit  a  stream  of  the  neces- 

35  sary  fineness  to  produce  the  phonauto- 
graphic  ridge.  I  prefer  to  form  the  stylus 
from  a  glass  tube  having  its  lower  end  a' 
drawn  to  a  point.  The  glass  may  be  drawn 
to  such  a  fine  point  that  the  orifice  will  be 

40  much  smaller  than  that  of  a  capillary  tube, 
and  the  stream  ejected  may  be  much  smaller 
than  the  com^pleted  ridge.  The  reduced 
thread-like  end  of  the  tube  thus  produced  is 
connected  with  the  diaphram  of  the  sound 

45  box  h  by  a  filament  ¥  of  glass  or  other  ma- 
tei'ial,  and  possesses  such  resiliency  that  it 
will  readily  respond  to  the  vibrations  of  the 
diaphragm.  The  shaft  a^  of  the  glass  tube 
may  be  left  of  normal  size  while  the  upper 

60  portion  a^  is  preferably  enlarged  into  a  bulb, 
which  is  filled  with  cotton  or  other  suit- 
able straining  material  e,  through  which  the 
melted  Avax  or  other  substance  which  forms 
the  ridge  passes  before  it  is  ejected  from  the 

5!)  stylus. 

The  upper  end  of  the  stylus  communicates 
with  the  reservoir  c  through  a  suitable  pas- 
sage or  passages  controlled  by  a  valve.  The 
stylus  is  preferably  connected  with  the  main 

60  frame  r/,  v^'hich  carries  the  reservoir,  by  a 
detachaljle  frame  or  head  /,  and  this  head 
also  carries  the  recording  sound-box  b. 

As  shown  the  detachable  head  /  is  a  plate 
attached  to  the  main-frame  g  by  screws  g' 

65  nnd  having  a  spherical  head  h  adapted  to  fit 


a  complementary  socket  A'  in  a  portion  g'^  of 
the  frame  15^.  The  plate  /  is  provided' on  the 
under  side  with  a  threaded  nipple  i,  to 
which  the  stylus  is  attached  by  a  thimble  i' 
and  nut  i^.  yg 

The  enlarged  or  bulbous  upper  end  a^  of 
the  stylus  is  contained  within  the  thimble  i' 
and  the  shank  a^  extends  through  an  opening 
i^  in  the  bottom  of  the  thimble.  Owing  to 
the  great  delicacy  of  the  stylus  it  is  im-  75 
portant  that  it  should  not  come  into  direct 
contact  with  the  metal  of  the  thimble.  The 
opening  ^^  through  which  the  shank  projects 
is  therefore  made  slightly  larger  than  the 
shank  and  the  latter  extends  through  a  lead  go 
ferrule  j  and  asbestos  w-ashers  j'  in  the  bot- 
tom of  the  thimble  which  act  to  support  the 
shank  of  the  stylus  but  prevent  contact  with 
the  metal  walls  of  the  thimble. 

The  stylus  is  introduced  through  the  open  g5 
top  of  the  thimble  and  is  held  in  place  by  a 
spring  k.     As  shown  the   spring  is  inter- 
posed between  a  plug  k'  screwed  into  the 
open  end  of  the  thimble  and  a  cap  k-  acting 
upon  the  top  of  the  stylus  and  holding  it  in  90 
place.     A  washer  or  washers  k^  of  felt  or 
other  porous  material   may   be   interposed 
between  the  cap  k^  and  the  stylus.    The  plug 
and  cap  k'  and  k'  are  provided  with  pas- 
sages k*  and  k^  respectively,  through  which  95 
the  melted  material,  which  forms  the  pho- 
nographic ridge,  is  forced  from  the  reser- 
voir into  and  through  the  stylus.     I  do  not 
claim  in  this  application  the  stylus  herein 
described,  as  that  forms  the  subject  of  my   100 
application  809,180,  filed  December  59,  1913. 

While  my  invention  is  not  limited  to  the 
manner  of  forming  and  applying  tlie  stylus, 
I  consider  the  following  the  simplest  and 
most  convenient  manner  of  carrying  out  the  105 
same:  The  glass  tube  is  first  blown  to  pro- 
duce the  bulbous  end  a^;  after  the  tube  is 
filled  with  the  cotton  or  filtering  material  e 
it  is  introduced  in  the  thimble  i'  with  the 
shank  projecting  through  the  ferrule  j  and  110 
washers  /.  The  spring  ?<;  with  the  plug  k', 
cap  k"^  and  the  washers  k^  are  then  applied 
and  the  plug  7^'  is  screwed  down  to  fasten  the 
glass  tube  securely  in  place.  The  lower  end 
of  the  tube  is  then  heated  and  drawn  to  115 
form  the  fine  point  a'.  As  the  pressure  at 
the  top  is  applied  througli  the  cap  Z.-  and 
the  felt  washers  k^,  and  the  contact  of  the 
shank  at  the  swelling  of  the  bulbous  end  is 
Avith  the  soft  lead  ferrule  ;/,  the  glass  tube  120 
may  be  firmly  secured  without  fracture,  and 
when  it  is  thus  secured  the  lower  end  a'  may 
be  drawn  in  the  manner  described  to  an  ex- 
ceedingly fine  point. 

The  stylus  and  tlie  thimble  /'  which  car-  12  5 
ries  it  are  connected  Avith  the  nipple  i  by  the 
nut  i-,  Avith  the  passageAvays  7i;'\  k-'  in  com- 
munication Avith  a  i>assage  h^  extending 
through  tlie  thimble  and  boss  of  the  frame  / 
and  communicating  Avith  a  passage  m  lead-  130 


1,228,902 


a 


ing  through  the  frame  g-  to  the  reservoir  c. 
This  passage  is  controlled  by  a  needle 
valve  n. 
The  reservoir  c  which  contains  the  wax 
3  or  material  of  which  the  ridge  is  formed 
preferably  consists  of  an  elongated  capsule 
having  walls  of  lead  or  other  flexible  ma- 
terial. This  is  connected  by  a  tubular  nut  c' 
with  the  frame  g'^  and  is  inclosed  in  a  cham- 

13  ber  o  containing  oil,  which  latter  chamber 
is  in  turn  inclosed  in  a  heating  chamber  f. 
The  reservoir  c  communicates  through  the 
hollow  nut  c'  with  the  passage  m,  and  be- 
tween the  nut  c'  and  passage  m  is  a  cham- 

15  ber  h?  containing  cotton  or  other  straining 
material. 

The  chamber  o  communicates  by  a  pas- 
sage o'  and  pipe  d^  with  a  pump  o^  by  which 
the  oil  contained  in  the  chamber  may  be 

20  put  under  very  high  pressure.  This  pres- 
sure acting  on  the  flexible  walls  of  the  reser- 
voir G  compresses  them  and  forces  the  lique- 
fied wax  or  other  material  out  through  the 
nut  c'   and  passageways  m  and  W-  to  the 

25  stylus  from  which  it  is  ejected  upon  the 
surface  of  the  rotating  plate  d.  In  order 
that  the  wax  or  other  material  may  be 
forced  through  the  straining  substance  and 
ejected  in  a  minute  stream  from  the  fine 

30  point  of  the  stylus,  very  high  pressure  is 
required,  and  this  may  be  conveniently  ob- 
tained by  the  pressure  of  the  surrounding 
body  of  oil  in  the  flexible  walls  of  the  reser- 
voir G.    The  pressure  required  will  vary  with 

35  the  character  of  the  material  used,  the  tem- 
perature, the  size  of  orifice  of  the  stylus,  the 
character  and  amount  of  the  straining  ma- 
terial and  other  considerations. 

In  the  practice  of  my  process  I  have  used 

40  pressures  varying  from  one  thousand  to  six 
thousand  pounds  to  the  square  inch,  but  it 
is  to  be  understood  that  I  do  not  mean  to 
limit  myself  to  the  use  of  any  particular 
pressure,   provided  it  is  sufficient  to   eject 

45  the    material    employed    in    a    fine    stream 
through  the  point  of  the  stylus  for  the  pur- 
pose   of    producing    the    phonautographic 
ridge.    . 
It  is  necessary  that  the  material  shall  be 

50  kept  in  a  liquefied  condition  until  it  is  de- 
posited upon  the  plate  d.  Any  suitable 
means  may  be  employed  for  this  purpose, 
but  I  have  shown  a  heating  chamber  sur- 
rounding the  oil  chamber  o  into  which  hot 

55  air  or  steam  may  be  introduced  through  pas- 
sages ;?',  f^  from  a  pipe  f^.  The  chamber  f 
may  be  provided  with  a  relief  valve  ??*.  The 
chamber  f  forms  a  heating  jacket  about  the 
pressure   chamber   o   from   which   sufficient 

20  heat  is  transmitted  to  liquefy  the  wax  or 
material  in  the  reservoir  c. 

It  is  desirable  that  the  stylus  and  passage- 
ways through  which  the  wax  or  material 
forming  the  ridge  passes  shall  be  kept  in  a 

£^  heated  condition  to  prevent  the  cooling  and 


congealing  of  the  material  before  it  is  de- 
posited upon  the  plate.  For  this  purpose 
I  inclose  the  stylus  and  its  connections  in 
a  casing  to  which  heat  may  be  applied. 
This  casing  is  preferably  made  in  two  parts  70 
s,  s',  the  upper  part  s  inclosing  the  nipple 
i'  and  the  connections  of  the  stylus  with 
it,  while  the  lower  part  s'  incloses  the  stylus. 
These  two  compartments  are  separated  by  a 
partition  s^  and  may  be  heated  independ-  75 
ently  of  one  another,  as  by  separate  pipes 
^,  t'  leading  from  the  heating  pipe  p^.  Thus 
a  different  degree  of  heat  may  be  applied  to 
the  point  of  the  stylus  than  is  applied  to  its 
connection  with  the  head  /.  gj 

As  the  stylus  is  extremely  delicate  and  re- 
sponsive to  the  impulses  imparted  to  it,  it 
is  of  importance  that  it  should  be  braced 
against  lateral  or  transverse  vibration,  i.  e. 
in  a  direction  transverse  to  that  imparted  35 
by  the  sound  waves.  For  this  purpose  I 
prefer  to  employ  an  angular  strut  or  brace  u 
extending  from  the  shank  a^  to  the  point  a' 
and  arranged  at  substantially  a  right  angle 
to  the  filament  h'  by  which. the  sound  waves  90 
are  transmitted  from  the  sound-box  6.  This 
strut  or  brace  may  be  made  of  glass.  In 
Fig.  6  I  have  shown  a  modification  in  which 
the  point  of  the  stylus  is  connected  with  a 
wire  or  filament  u'  extending  transversely  95 
through  the  casing  s'  at  right  angles  to  the 
filament  5'. 

The  particular  manner  in  which  the 
sound-box  is  supported  and  connected  with 
the  hollow  stylus  is  not  essential  to  the  in-  100 
vention.  I  prefer,  however,  when  the  de- 
tachable frame  or  head  /  is  used  to  connect 
the  sound-box  with  it.  To  this  end  I  have 
shown  the  frame  extended  at  one  side  /' 
and  provided  with  lugs  /^  by  which  is  car-  105 
ried  a  transverse  pin  w  carrying  a  clamping 
ring  tv'  which  embraces  the  sound-box  h. 

The  ridge  of  waxy  material  or  its  equiva- 
lent deposited  by  the  vibrating  stylus  a' 
upon  the  rotating  plate  d  is  of  spiral  form  110 
and  is  in  itself  a  complete  phonautogram, 
complementary  in  form  and  dimensions  to 
the  spiral  undulatory  groove  in  a  sound  disk 
or  record  used  for  the  reproduction  of  sound. 
The  record  thus  produced  may  be  used  as  a  115 
mold  for  the  production  of  a  "master"  by 
electro-deposition,  or  in  any  other  manner. 
In  my  Patent  ISTo.  943,631,  dated  December 
14.  1909,  there  is  described  a  method  by 
which  commercial  records  may  be  produced  120 
from  a  mold  of  this  general  character  by 
electroplating.  According  to  this  method 
the  mold  is  coated  with  plumbago  and  is 
then  plated  with  copper.  The  plating  thiis 
produced  is  stripped  off  carrying  with  it,  to  125 
a  large  extent,  the  waxy  material  which 
forms  the  raised  ridge.  The  stripping  thus 
produced  is  cleaned  to  remove  all  traces  of 
the  waxy  material  and  is  then  electroplated 
to  produce  a  die  or  matrix  having  a  raised  13C/ 
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ridge  identical  with  that  formed  by  the 
waxy  material  deposited  originally  on  the 
plate  d.  This  die  may  be  used  for  the  press- 
ing of  records  for  commercial  purposes.  It 
3  is  to  be  understood  that  my  invention  is  not 
concerned  with  the  means  or  manner  of 
producing  commercial  records  from  the 
raised,  spiral  ridge  deposited  on  the  surface 
of  the  revolving  plate  d^  and  that  other 
2Q  methods  than  that  described  may  be  used 
for  the  purpose.  If  the  material  composing 
the  ridge  x  has  sufficient  strength  and  rigid- 
ity it  may  be  used  directly  as  a  die  or  ma- 
trix for  pressing  records.  The  essential 
novelty  of  my  present  process  is  not  in  the 
mere  laying  of  a  raised  phonautographic 
ridge  upon  a  revolving  plate,  as  that  is  dis- 
closed in  my  application  379,712,  filed  June 
1-i,  1907,  but  in  the  laying  of  a  ridge  of  that 
kind  in  such  manner  that  it  is  not  deposited 
to  its  full  dimensions  at  once  by  the  ejection 
of  a  proportional  quantity  of  the  material 
forming  the  ridge  from  the  stylus,  but  by 
the  gradual  deposition  of  the  material  in 
volume  less  than  that  of  the  finished  ridge, 
so  that  the  ridge,  by  reason  of  the  compara- 
tively retarded  rotation  of  the  plate  d  in 
relation  to  the  velocity  of  ejection  of  the 
material,  is  built  up  upon  itself  to  the  re- 
quired size.  The  great  advantage  of  this 
method  of  producing  the  phonautographic 
ridge  is  that  the  extremely  small  stream  of 
material  ejected  from  the  stylus  will  con- 
geal mucli  more  rapidly  and  retain  the  un- 
dulations imparted  by  the  vibrations  of  the 
stylus  more  perfectly  than  would  be  possible 
Avith  a  larger  stream,  or  with  a  stream  of 
the  full  size  of  the  line  being  laid. 
What  I  claim  is  as  follows: 

1.  In  a  machine  for  recording  sound,  the 
combination  of  a  stylus  formed  of  a  tube 
draAvn  to  a  fine  point,  thereby  presenting  a 
microscopic  discharge  orifice,  means  to  vi- 
brate the  stylus  under  the  influence  of  sound 

45  waves,  pressure  means  to  force  through  the 
stylus  and  project  through  its  microscopic 
discharge  orifice  a  readily  solidifying  fluid, 
and  a  moving  member  adapted  to  receive 
the  material  ejected  from  the  stylus,  thereby 

50  forming  on  said  member  a  ridge  having  lat- 
eral undulations  corresponding  to  sound 
waves. 

2.  In  a  machine  for  recording  sound,  the 
combination  of  a  moving  member  adapted 

•>6  to  receive,  as  it  moves,  a  readily  solidifying 
fluid,  driving  means  to  move  said  member 
at  a  predetermined  speed,  a  hollow  stylus 
having  a  microscopic  discharge  orifice  of  a 
diameter  substantially  less  than  the  desired 

60  Avidth  of  the  ridge  hereinafter  specified, 
means  to  A^ibrate  the  stylus  under  the  influ- 
ence of  sound  AvaA^es,  and  pressure  means  to 
force  said  fluid  through  the  stylus  at  a  speed 
substantially  greater  than  the  speed  of  move- 

65  ment  of  said  moving  member,  thereby  form- 


40 


ing  on  said  member  a  ridge  having  lateral 
undulations  corresponding  to  sound  waves. 

3.  In  a  machine  for  recording  sound,  the 
combination  of  a  moving  member,  a  hollow 
stylus  having  a  microscopic  discharge  ori- 
fice in  operative  relation  Avith  the  moAdng 
member,  means  to  vibrate  the  stylus  under 
the  influence  of  sound  Avaves,  a  chamber 
acting  as  a  reservoir  for  a  substance  capable 
of  forming  a  phonautographic  ridge  and 
communicating  Avith  the  bore  of  the  stylus, 
a  straining  medium  interposed  in  the  path 
of  traA'-el  of  said  substance  from  the  reser- 
A'-oir  to  the  stylus  discharge,  and  pressure 
means  to  force  said  substance  from  the 
reservoir  through  said  strainer  and  out  the 
stylus  discharge  orifice. 

4.  In  a  machine  for  recording  sound,  the 
combination  of  a  holloAV  vibratory  stylus, 
means  to  vibrate  said  stjdus  under  the  im- 
pulse of  sound  Avaves,  means  to  project 
through  said  stjdus  a  substance  capable  of 
forming  a  phonautographic  ridge  and  com- 
prising a  sealed  containing  chamber  having 
flexible  Avails,  and  a  duct  connecting  said 
chamber  with  said  stylus. 

5.  In  a  machine  for  recording  soimd,  the 
combination  of  a  hollow  vibratory  stylus, 
means  to  vibrate  said  stylus  under  the  im- 
pulse of  sound  Avaves,  means  to  project 
through  said  stylus  a  substance  capable  of 
forming  a  phonautographic  ridge  and  com- 
prising a  sealed  containing  chamber  having 
flexible  walls,  a  duct  connecting  said  cham- 
ber with  said  stylus,  means  in  said  duct  to 
strain  said  substance,  and  a  vah-e  in  said 
duct  to  control  the  flow  of  said  substance 
therethrough. 

6.  In  a  machine  for  recording  sound,  the 
combination  of  a  holloAV  Adbratory  stylus, 
means  to  vibrate  said  stylus  under  the  im- 
pulse of  sound  waA'es,  means  to  project 
through  said  stylus  a  substance  capable  of 
forming  a  phonautographic  ridge  and  com- 
prising a  sealed  containing  chamber  haA'- 
ing  flexible  Avails,  a  duct  connecting  said 
chamber  Avith  said  stylus,  and  means  to  force 
said  substance  from  said  chamber,  through 
said  duct  to  and  through  said  stylus. 

7.  In  a  machine  for  recording  sound,  the 
combination  of  a  hollow  vibratory  stylus, 
means  to  Adbrate  said  stylus  under  the  im- 
pulse of  soimd  waA'es,  means  to  project 
through  said  stylus  a  substance  capable  of 
forming  a  phonautographic  ridge  and  com- 
]:)rising  a  sealed  containing  chamber  having 
flexible  Avails,  a  duct  connecting  said  cham- 
ber Avith  said  stylus,  and  means  to  force 
said  substance  from  said  chamber,  through 
said  duct,  to  and  through  said  stylus,  said 
last  means  comprising  a  chamber  surround- 
ing said  first  chamber,  and  means  to  force 
liquid  under  pressure  into  said  chamber  to 
compress  the  flexible  Avails  of  said  first  cham- 
ber. 
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8.  In  a  machine  for  recording  sound,  the 
combination  of  a  hollow  vibratory  stylus, 
means  to  vibrate  said  stylus  under  the  im- 
pulse  of   gound    waves,    means    to   project 

,  through  said  stylus  a  substance  capable  of 
forming  a  phonautographic  ridge  and  com- 
prising a  sealed  containing  chamber  having 
flexible  walls,  a  duct  connecting  said  cham- 
ber with  said  stjdus,  and  means  to  force  said 

,g  substance  from  said  chamber,  through  said 
duct,  to  and  through  said  stylus,  said  last 
means  comprising  a  chamber  surrounding 
said  first  chamber,  and  means  to  provide  a 
high  pressure  to  compress  the  flexible  walls 

|t  of  said  first  chamber. 

9.  In  a  machine  for  recording  sound,  the 
combination  of  a  hollow  vibratory  stylus, 
means  to  vibrate  said  stylus  under  the  im- 
pulse  of   sound   waves,   means  to   project 

2(j  through  said  stylus  a  substance  capable  of 
forming  a  phonautographic  ridge  and  com- 
prising a  sealed  containing  chamber  having 
flexible  walls,  a  duct  connecting  said  cham- 
ber with  said  stylus,  means  to  force  said  sub- 

25  stance  from  said  chamber,  through  said  duct, 
to  and  through  said  stylus,  said  last  means 
comprising  a  chamber  surrounding  said  first 
chamber,  and  means  to  force  liquid  into  said 
chamber  under  high  pressure  to  compress 

3Q  the  flexible  walls  of  said  first  chamber,  and  a 
chamber  surrounding  said  second  chamber 
and  adapted  to  contain  a  heating  medium 
to  heat  said  liquid  and  in  turn  liquefy  said 
substance. 

35  10.  In  a  machine  for  recording  sound,  the 
combination  of  a  hollow  vibratory  stylus, 
means  to  vibrate  said  stylus  under  the  im- 
pulse of  sound  waves,  means  to  project 
through  said  stylus  a  substance  capable  of 

40  forming  a  phonautographic  ridge  and  com- 
prising a  sealed  containing  chamber  having 
flexible  walls,  a  duct  connecting  said  cham- 
ber with  said  stylus,  means  to  force  said 
substance  from  said  chamber,  through  said 

45  duct,  to  and  through  said  stylus,  said  last 
means  comprising  a  chamber  surrounding 
said  first  chamber,  and  means  to  force  liquid 
into  said  chamber  under  high  pressure  to 
compress    the    flexible   walls    of    said    first 

60  chamber,  a  chamber  surrounding  said  sec- 
ond chamber  and  adapted  to  contain  a  heat- 
ing medium  to  heat  said  liquid  and  in  turn 
liquefy  said  substance,  and  a  chamber  par- 
tially inclosing  said  stylus  and  adapted  to 

65  receive  a  heating  medium  to  maintain  said 
substance  in  liquid  form  during  its  passage 
therethrough. 

11.  In  a  machine  for  recording  sound,  the 
combination  of  a  hollow  vibratory  stylus, 

60  means  to  vibrate  said  stylus  under  the  im- 
pulse of  sound  waves,  a  flexible  chamber  con- 
taining a  substance  capable  of  forming  a 
phonautographic  ridge,  a  duct  connecting 
said  chamber  with  said  stylus,  a  chamber 

63  surrounding  said  first  chamlaer  and  contain- 


ing a  liquid  under  pressure,  a  chamber  sur- 
rounding said  second  chamber,  an  inclosure 
around  said  stylus,  said  last  named  cham- 
ber and  said  inclosure  being  adapted  to  con- 
tain a  heating  medium  for  liquefying  said  70 
substance  in  and  during  its  transit  from 
said  first  chamber,  to  and  through  said 
stylus,  and  a  moving  member  to  receive  the 
substance  ejected  by  said  stylus,  moving  at 
a  speed  less  than  that  at  which  the  substance  75 
is  ejected  from  the  stylus. 

12.  In  a  machine  for  recording  sound,  the 
combination  of  a  hollow  vibratory  stylus, 
means  to  vibrate  said  stylus  under  the  im- 
pulse of  sound   waves,   a  flexible   chamber  go 
containing  a  substance  capable  of  forming 

a  phonautographic  ridge,  a  duct  connecting 
said  chamber  with  said  stylus,  a  chamber 
surrounding  said  first  chamber  and  contain- 
ing a  liquid  under  pressure,  a  chamber  sur-  85 
rounding  said  second  chamber,  an  inclosure 
around  said  stylus,  said  last  named  chamber 
and  said  inclosure  being  adapted  to  contain 
a  heating  medium  for  liquefjdng  said  sub- 
stance in  and  during  its  transit  from  said  90 
first  chamber,  to  and  through  said  stylus, 
means  to  regulate  the  flow  of  said  heating 
medium  into  said  chamber  and  said  inclo- 
sure, and  a  revolving  member  to  receive  the 
substance  ejected  by  said  stylus,  revolving  95 
at  a  speed  less  than  that  at  which  the  sub- 
stance is  ejected  from  the  stylus. 

13.  In  a  machine  for  recording  sound,  the 
combination  of  a  hollow  vibratory  stylus, 
means  to  vibrate  said  stylus  under  the  im-  100 
pulse  of  sound  waves,  means  to  project 
through  said  stylus  a  substance  capable  of 
forming  a  phonautographic  ridge  and  com- 
prising a  container  communicating  with  said 
stylus  and  having  flexible  walls,  and  means  105 
to  apply  pressure  to  the  flexible  walls  of  the 
container. 

14.  In  a  machine  for  recording  sound,  the 
combination  of  a  hollow  vibratory  stylus, 
means  to  vibrate  said  stylus  under  the  im-  1:0 
pulse  of  sound  waves,  a  container  communi- 
cating with  said  stylus  for  containing  a  sub- 
stance capable  of  forming  a  phonautographic 
ridge,  and  means  to  apply  fluid  pressure  to 
the  substance  in  said  container  to  force  the  115 
same  from  the  container  through  the  stylus. 

15.  In  a  machine  for  recording  sound,  the 
combination  of  a  hollow  vibratory  stylus, 
means  to  vibrate  said  stylus  under  the  im- 
pulse of  sound  waves,  a  container  communi-  120 
eating  Mdth  said  stylus  for  containing  a  sub- 
stance capable  of  forming  a  phonautographic 
ridge,  a  chamber  surrounding  said  container 
and  containing  a  fluid,  and  means  to  apply 
pressure  to  the  fluid  in  said  chamber  to  act  125 
upon  the  substance  in  the  container  and 
force  the  same  from  the  container  through 
the  stylus. 

16.  In  a  machine  for  recording  sound,  the 
combination  of  a  hollow  vibratory  stylus,  130 
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means  to  vibrate  said  stylus  under  the  im- 
pulse of  sound  waves,  a  container  communi- 
cating with  said  stylus  for  containing  a  sub- 
stance capable  of  forming  a  phonautographic 
5  ridge,  means  to  apply  fluid  pressure  to  the 
substance  in  said  container  to  force  the  same 
from  the  container  through  the  stylus,  and 
heating  means  to  maintain  the  substance  in 
the  container  in  a  fluid  condition. 

10  17.  In  a  machine  for  recording  sound,  the 
combination  of  a  hollow  vibratory  stylus,  a 
container  communicating  with  said  stylus 
for  containing  a  substance  capable  of  form- 
ing a  phonautographic  ridge,  means  to  force 

15  the  substance  from  the  container  through  the 
stylus,  and  means  to  heat  the  stylus  to  main- 
tain the  substance  in  a  fluid  condition  while 
passing  through  it. 

18.  In  a  machine  for  recording  sound,  the 
20  combination  of  a  hollow   vibratory   stylus, 

a  container  communicating  with  said  stylus 
for  containing  a  substance  capable  of  form- 
ing a  phonautographic  ridge,  means  to  force 
the  substance  from  the  container  through 
25  the  stylus,  and  a  protecting  casing  inclosing 
said  stylus. 

19.  In  a  machine  for  recording  sound,  the 
combination  of  a  hollow  vibratory  stylus, 
a  container  communicating  with  said  stylus 

30  for  containing- a  substance  capable  of  form- 
ing a  phonautographic  ridge,  means  to  force 
the  substance  from  the  container  through  the 
stylus,  a  protecting  casing  inclosing  said 
stylus,  and  means  to  apply  heat  to  the  inte- 

35  rior  of  said  casing  to  maintain  the  substance 
for  forming  the  ridge  in  a  fluid  condition 
Avhile  passing  through  the  stylus. 

20.  In  a  machine  for  recording  sounds, 
the  combination  of  a  container  for  a  sub- 

40  stance  capable  of  forming  a  phonauto- 
graphic ridge  terminating  at  the  bottom  in 
a  duct,  a  detachable  frame  having  a  seat- 
ing portion  for  making  a  tight  joint  with 
the   container   and    provided   with    a    duct 

45  which  alines  with  the  duct  of  the  container, 
means  to  clamp  the  detachable  frame  to  the 
container  without  rotating  it,  a  hollow  vi- 
bratory stylus  clamped  in  position  upon  the 
detachable   frame   at   a   distance   from   the 

50  container,  and  means  carried  by  the  de- 
tachable frame  for  vibrating  the  stylus. 

21.  In  a  machine  for  recording  sound, 
the  combination  of  a  fixedly  supported  con- 
tainer   for    a    substance    capable    of    form- 

55  ing  a  phonautographic  ridge,  a  detachable 
frame  connected  with  the  body  of  said 
container  and  having  a  duct  communicat- 
ing with  the  interior  of  the  container  and 
detachable     without     disturbing    the    con- 

60  tainer,  means  for  holding  the  frame  detach- 
ably  in  position,  a  hollow  vibrator^''  stylus 
detachably  secured  to  the  detachable  frame 
and  in  communication  with  the  duct  in  said 
frame,  and  a  diaphragm  for  vibrating  the 


stylus  secured  to  and  remoA-able  with  the  65 
detachable   fraine   without   disturbing   the 
container. 

22.  In  a  machine  for  recording  sdunds,  the 
combination  of  a  container  for  containing 

a  substance  capable  of  forming  a  phonauto-  70 
graphic  ridge,  a  diaphragm,  a  hollow  vibra- 
tory stylus  operated  by  the  diaphragm  hav- 
ing its  bore  communicating  with  said  con- 
tainer, and  means  to  heat  said  stylus. 

23.  In  a  machine  for  recording  sounds,  75 
the  combination  of  a  container  for  contain- 
ing a  substance  capable  of  forming  a  phon- 
autographic ridge,  a  diaphragm,  a  hollow 
vibratory  stylus  operated  by  the  diaphragm 
having  its  bore  coromunicating  with  said  80 
container,  and  means  to  heat  the  point  of 
said  stylus. 

21.  in  a  machine  for  recording  sound,  the 
combination  of  a  container  for  a  readily 
solidifying  substance  capable  of  forming  85 
a  phonautographic  ridge,  a  diaphragm,  a 
hollow  vibratory  stylus  operated  by  the  dia- 
phragm and  having  its  bore  communicating 
with  the  container,  and  means  to  heat  both 
the  container  and  the  stylus.  90 

25.  In  a  machine  for  recording  sound,  the 
combination  of  a  container  for  a  readily 
solidifying  substance  capable  of  forming  a 
phonautographic  ridge,  a  diaphragm,  a 
hollow  vibratory  stylus  operated  by  the  dia-  95 
phragm  and  having  its  bore  communicat- 
ing with  the  container,  and  means  to  heat 
the  container  and  also  the  stylus  substan- 
tially throughout  the  latter's  length. 

26.  In  a  machine  for  recording  soimds,  the  ^^^ 
combination  of  a  container  for  containing  a 
substance  capable  of  forming  a  phonauto- 
graphic ridge,  a  diaphragm,  a  hollow  vibra- 
tory stylus  operated  by  the  diaphragm  hav- 
ing its  bore  communicating  with  said  con-  105 
tainer,  and  means  to  independently  heat  the 
point  and  the  upper  end  of  said  stylus. 

27.  In  a  machine  for  recording  sounds,  the 
combination  of  a  container  for  containing  a 
substance  capable  of  forming  a  phonauto-  ^^^ 
graphic  ridge  and  having  a  discharge  duct, 

a  hollow  vibratory  stylus,  a  support  for  the 
stylus  secured  to  its  large  non-vibratory 
end,  intermediate  detachable  connections 
for  connecting  the  container  with  the  sup-  ll^ 
port  for  the  stylus  and  providing  a  duct 
communication  between  the  duct  of  the  con- 
tainer and  stylus,  and  means  actuated  by 
sound  vibrations  for  vibrating  the  stylus. 

28.  In  a  machine  for  recording  sounds,  the  ^20 
combination  of  a  container  for  containing  a 

.  substance  capable  of  forming  a  phonauto- 
graphic ridge  and  having  a  discharge  duct, 
a  diaphragm,  a  hollow  vibratory  stylus  op- 
erated by  the  diaphragm  having  its  bore  in  ^^^ 
communication  with  the  discharge  duct  of 
the  container,  and  a  casing  inclosing  said 
stylus. 
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29.  In  a  machine  for  recording  sounds,  the 
combination  of  a  container  for  containing  a 
substance  capable  of  forming  a  phonauto- 
graphic  ridge  and  having  a  discharge  duct, 
a  diaphragm,  a  hollow  vibratory  stylus  op- 
erated by  the  diaphragm  having  its  bore  in 
communication  with  the  discharge  duct  of 
the  container,  a  casing  inclosing  said  stylus, 


and  means  to  supply  heat  to  the  interior  of 
said  casing.  lO 

In  testimony  of  which  invention  I  have 
hereunto  set  my  hand. 

ROBERT  L.  GIBSON. 
Witnesses : 

R.  M.  Kellt, 

Ernest  Howard  Hunter. 
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To  all  whom,  it  may  concern: 

Be  it  known  that  I,  Oscar  Saemger,  a 
citizen  of  the  United  States,  and  a  resident 
of  New  York  city,  in  the  countj"  and  State 
5  of  New  York,  liave  invented  an  Improve- 
ment in  Educational  Appliances,  of  which 
the  folloAving  description,  in  connection  with 
the  accompanying  drawings,  is  a  specifica- 
tion, like  characters  on  the  drawings  repre- 

10  senting  like  parts. 

This  invention  consists  in  improvements 
in  educational  appliances,  being  more  par- 
ticularly intended  to  assist  in  vocal  teaching 
througli  the  aid  of  the  phonograph,  and  to 

15  obtain  thereby  certain  results  which  have 
heretofore  been  unattainable  by  the  methods 
of  voice  culture  commonly  in  vogue.  The 
object  is  to  provide  appliances  for  carrying 
out  a  system  of  voice  culture,  whereby   a 

20  fixed,  invariable  and  unchanging  standard 
of  practice  may  be  established  and  availed 
of  at  any  time  and  place,  as  well  by  the  dis- 
tant pupil  as  by  the  studio  pupil. 

By  means  of  this  invention,  not  only  may 

25  the  pupil  be  instructed  as  to  the  facts  re- 
specting voice  culture,  but  he  is  presented 
with  certain  standardized  vocal  practice  ex- 
amples actually  reproduced  and  sounded  be- 
fore him,  and  is  given  opportunity  for,  and 

30  assistance  in,  the  practice  of  such  examples, 
similar  to  that  given  in  the  studio.  That  is 
to  say,  the  pupil  making  use  of  my  appli- 
ances is  not  only  verbally  instructed  by  the 
teacher  through  the  ifse  of  the  phonograph 

35  as  to  facts  and  conditions  pertaining  to  the 
particular  vocal  subject  under  treatment, 
but  is  caused  to  listen  to  the  correct  repro- 
duction by  the  phonograph  of  carefully 
selected  illustrative  vocal  examples,  prefer- 

40  ably  with  an  instrumental  accompaniment 
of  the  same,  such  vocal  examples  being  fol- 
lowed by  identical  time  intervals  without 
the  examples,  but  preferably  with  the  in- 
strumental accompaniment,  the  pupil  being 

45  thus  given  opportunity  to  fill  in  such  inter- 
vals with  an  attempted  reproduction  of  the 
A^ocal  examples,  and  thus  to  reproduce  in 
contrasted  relationship  the  tone,  scale, 
phrase,  or  other  example,  which  has  been 

50  previously  sung  by  an  accurately  trained 
voice  under  precisely  the  same  conditions  of 
time  and  accompaniment. 


Coupled  with  the  verbal  instruction  con- 
tained upon  the  phonograph  record,  there 
may  also  be  provided  as  required  affirmative  55 
examples  with  interposed  negative  examples, 
illustrative   of   the   subject   of   the   lecture. 
That  is  to  say,  the  record  may  be  made  to 
reproduce    a    tone,   phrase,   or   other   vocal 
efl'ort,  as  rendered  by  the  instructor  or  by  60 
some  assistant  vocalist,  first  in  an  incorrect 
way   and   illustrating  some  common   fault, 
and  then  by  contrast  in  the  correct  way,  so 
that  the  pupil  has  in  close  contrast  and  re- 
lationship the  correct  and  incorrect  methods,  65 
and  thereby  learns  to  employ  the   former 
and  avoid  the  latter. 

By  the  use  of  sound  records  such  as  are 
hereinafter  described,  not  only  is  there  in- 
corporated in  an  unchangeable  form,  which  70 
may  be  duplicated  many  thousands  of  times, 
an  invariable  and  correct  standard  of  vocal 
practice  examples  always  available  to  the 
pupil,  but  the  latter  also  has  an  invariable 
standard  practice  interval,  and  also  is  pro-  75 
vided  with  a  standard  accompaniment  by 
which  he  is  enabled  to  practice  such  stand- 
ard examples  in  a  comparative  or  contrast- 
ing manner. 

The  in-^'ention  will  be  best  understood  by  80 
reference  to  the  following  description,  when 
taken  in  connection  with  the  accompanying 
drawings  illustrating  one  specific  embodi- 
ment thei'eof,  while  its  scope  will  be  more 
particularly  pointed  out  in  the  appended  85 
claims. 

In  the  drawings: 

Figure  1  represents  a  series  of  disk  sound, 
records,  which  may  be  employed  in  carrying 
out  my  invention ;  '  90 

Fig.  2  represents  diagrammatically  the 
character  of  the  sound  record  presented  by 
one  number  of  the  series ; 

Fig.   3    represents   diagrammatically   the 
character  of  the  sound  record  presented  by  95 
the  second  number  of  the  series;  and 

Fig.  4  is  a  similar  representation  of  the 
character  of  the  sound  record  presented  by 
a  third  number  of  the  series. 

To  explain  the  principles  of  my  system  as  100 
applied    to    the    requirements    of    ordinary 
voice  culture,  I  maj^  describe  as  an  example 
a  related  series  of  sound  records  which  may 
be  employed  in  giving  a  course  of  lessons 


a 
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corresponding  to  the  customary  "  quarter " 
of  the  vocal  instructor, — i.  <?.,  a  course  of 
twenty  les'sons. 

To  equip  a  pupil  with  the  means  for  such 
5  a  course,  Iprovide  a  related  series  of  twenty 
phonograph  records,  or  sets  of  records,  each 
record,  or  set,  as  it  may  be,  containing  the 
substance  of  a  lesson  or  lecture.    Each  les- 
son or  lecture  may  be  embodied  upon  a  sin- 
10  gie  record,  or  if  the  length  of  a  single  record 
does  not  suffice,  then  two  or  more  phono- 
graph records  constituting  a  set  may  l3e  cm- 
ployed  to  contain  the  substance  of  the  lec- 
ture. 
15       In  Fig.  1  of  the  drawings,  I  have  shown 
as  a  matter  of  illustration,  tliree  numbers  of 
such  a  series  of  records,  it  being  obvious  that 
any  number  may  be  provided  which  may  be 
necessary   to   carry   out   the   object   of   the 
20  system. 

These  records  may  be  made  by  any  de- 
sired mechanical  process,  and  upon  any  suit- 
able recording  machine.  They  may  be  cylin- 
drical, flat,  or  of  other  sliape,  my  system 
25  being  independent  of  the  type  or  kind  of 
record,  or  of  the  specific  mode  of  manufac- 
ture, or  the  machine  iipon  which  they  are 
recorded  or  reproduced.  They  ma}^  be  orig- 
inal records,  or  may  be  copies  duplicated  by 
30  any  known  process,  it  being  only  necessary 
that  a  sound  record  of  the  character  herein- 
after referred  to  shall  be  produced  by  the 
instructor,  or  by  the  instructor  and  his  vocal 
assistant  or  assistants,  which  record  is 
35  capable  of  being  reproduced  at  wull  by  the 
pupil  whether  the  latter  be  remote  or  rr^ar 
at  hand. 

As  an  illustration  of  the  scope  of  this 
system,  the  first  record  of  the  illustrated 
40  series  referred  to,  and  which  will  correspond 
to  the  first  lesson,  may  be  devoted  to  a  gen- 
eral preliminary  lecture  on  singing,  either 
with  or  without  a  vocal  example  such  as  are 
hereinafter  referred  to  in  connection  with 
45  subsequent  records.  The  second  record  or 
lesson  which  follows  may  then  give  briefly 
certain  features  of  the  usual  breathing  exer- 
cises, each  illustrated  by  such  examples  as 
are  capable  of  being  reproduced  by  a  sound 
50  record,  so  that  the  pupil  can  grasp  by  the 
sound  of  the  breathing  reproclucecl  on  the 
record  what  may  not  be  fully  grasped  in 
the  description. 

The  third  record  may  then  consist  of  or 
55  embody  a  lecture  explanatory  of  the  par- 
ticular defects  Avhich  the  pupil  is  in  danger 
of  acquiiiing  in  his  elementary  efforts  in 
voice  culture,  and  in  this  record,  I  niay 
make  use  of  one  of  the  principles  of  my  in- 
60  vention  by  interposing  the  explanatory  and 
descriptive  portion  of  the  record  with  nega- 
tive and  affirmative  vocal  illustrations  of  the 
various  features  referred  to.  Thus  for  ex- 
ample, that  portion  of  the  lecture  dealing 


Avith  tone  production  may  be  made  to  con-  65 
tain    examples    illustrating    some    common- 
fault  which  the  pupil  is  likely  to  acquire, 
and  Avhich  has  been  previously  explained, 
such  incorrect  example  being  immediately 
folloAved  by  an  affirmative  example  of  tone  70 
production  illustrating  the  correct  method 
free  from  such  fault.    The  latter  is  thereby 
impressively  featured,  and  brought  to  the 
pupiFs  ear  by  way  of  contrast,  so  that  he 
more  readily  learns  Avhat  method  to  avoid  75 
and  what  method  to  develop.    In  a  similar 
manner,  other  features  such  as  the  "attaclc" 
may  be  explained  and  illustrated,  the  faulty 
attack  being  first   given,   followed  in   con- 
trasting relationship  by  the  correct,  or  fault-  80 
less  attack.    All  other  elementary  faults  or 
defects  may  thus  also  be  impressively  ex- 
plained and  illustrated  to  the  pupil. 

The  third  record  of  the  series  just  de- 
scribed may  be  diagrammatically  repi^esent-  85 
ed  in  Fig.  1,  by  the  record  1  and  its  sound 
groove  4,  diagrammatically  elaborated  by 
the  representation  in  Fig.  2.  By  this  it  will 
be  seen  that,  interspersed  with  the  explana- 
tory matter  which  is  presented  by  the  un-  90 
dulatory  sound  groove,  are  the  contrasting 
negative  and  affirmative  examples  also  pre- 
sented by  the  same  sound  groove.  It  will  be 
seen  that  by  this  method,  the  original  record 
once  made  by  a  skilled  and  experienced  in-  95 
structor,  aided  if  desired  by  a  trained  and 
accurate  vocalist,  may  be  made  to  establish 
an  unchanging  standard,  which  can  be  re- 
peated again  and  again. 

Pursuing  the  same  illustrative  set  of  rec-  100 
ords,  the  next  succeeding,  or  fourth,  record 
of  the  series,  and  which  may  be  represented 
by  2  in  Fig.  1,  may  deal  Avith  the  produc- 
tion of  single  tones,  and  in  this  record,  as 
Avell  as  in  other  records  of  the  series,  I  may  105 
make  use  of  another  principle  or  feature 
of  my  invention,  whereby  means  are  pro- 
vided for  the  puj)il  himself  to  reproduce  a 
carefully  and  correctly  given  vocal  example 
under  the  same  conditions  of  time  and  ac-  HO 
companiment.    Thus  in  the  illustrative  case, 
in  making  the  original  record,  the  different 
single  notes  of  the  scale  may  be  separately 
sung,   each   one  with   a  piano   accompani- 
ment but  immediately  after  the  singing  of  115 
each  note,  there  will  follow  a  time  interval 
identically  the  same  as  the  time  interval  of 
the  recorded  vocal  note,  and  Avith  the  same 
piano  accompaniment,  but  Avithout  the  vocal 
note.    When  the  record  is  reproduced  by  the  120 
pupil,  the  second  time  interval  gives  the 
latter  opportunity  to  practice  the  same  note 
Avith  the  same  accompaniment.     In  repro- 
ducing the  record,  therefore,  the  pupil  may 
hear  the  note  correctly  sung  to  a  piano  or  125 
other  instrumental  accompaniment,  and  Avill 
then  immediately  thereafter  hear  the  same 
piano  accompaniment,  but  without  the  note, 
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during  which  interval  it  will  be  incumbent 
on  him  to  sing  the  same  note  in  close  con- 
trasting relationship  to  the  vocal  example 
reproduced  by  the  record,  thereby  obtain- 
5  ing  actual  practice  closely  resembling  that 
had  in  the  actual  presence  of  his  instructor. 
This  portion  of  the  record  may  be  produced 
over  and  over  again  by  the  pupil  as  often 
as  he  desires,  until  by  the  process  of  imita- 

10  tion  and  comparison,  he  is  enabled  to  sing 
the  note  accurately  and  correctly.  This  may 
then  1)6  followed  by  other  illustrative  ex- 
amj)les,  as  many  as  may  be  required,  which 
serve  not  only  to  illustrate  the  interspersed 

15  explanatory  matter,  but  also  as  exercises  to 
he  practised  by  the  pupil. 

The  sound  groove  of  the  4th  record  of 
the  illustrated  series  is  diagrammatically 
represented  in  Fig.  3.    It  will  be  seen  that 

20  here  also,  when  the  record  has  been  carefully 
and  accurately  made,  there  is  established  an 
unchanging  standard  of  vocal  examples, 
which  are  always  available  either  to  the 
studio   pupil  or  the  distant  pupil,   and   a 

25  series  of  standard  practice  intervals  and  ac- 
companiments. 

If  it  be  supposed  that  the  next  succeeding 
record  deals  with  the  subject  of  uniting  two 
tones,  the  lesson  or  lecture  dealing  with  the 

30  topic  may  be  illustrated  in  the  same  way  as 
that  previously  described  by  vocal  examples 
of  the  union  of  two  tones  to  the  piano  ac- 
companiment, followed  by  identically  the 
same  interval  and  the  piano  accompaniment, 

35  but  Avithout  the  voice  reproduced  by  the  rec- 
ord, thus  permitting  the  pupil  to  practice 
these  more  advanced  vocal  examples  pre- 
cisely as  if  he  were  present  in  the  studio  lis- 
tening to  the  voice  of  the  instructor,  and  un- 

40  der  his  personal  guidance. 

The  same  characteristic  practice  intervals 
in  the  phonograph  record  may  be  utilized  in 
connection  with  a  succeeding  lecture  on  the 
uniting  of  three  tones,  another  on  the  unit- 

45  ing  of  five  tones,  another  on  the  scale  of 
eighths,  on  the  scale  of  ninths,  and  the  sim- 
ple arpeggio,  and  so  on,  to  the  same  extent 
to  which  the  treatment  or  these  subjects  re- 
quires such  practice  in  the  studio  itself.    All 

50  subjects  relating  to  voice  culture  ma}'^  be 
treated  by  this  method,  and  all  exercises 
necessar}^  to  the  development  of  the  voice 
may  be  had  b.y  the  method  of  providing  vocal 
examples  with  instrumental  accompaniment, 

55  followed  by  a  similar  time  interval  for  the 
attempted  rej^roduction  by  the  pupil  of  the 
same  vocal  effort. 

Similarly,  these  records  may  also  contain, 
wherever  it  is  thought  desirable  by  the  in- 

60  structor,  the  positive  and  negative  examples 
heretofore  referred  to,  illustrating  first  the 
incorrect  and  then  the  correct  way  of  per- 
forming any  given  vocal  effort.  In  Fig.  4, 
I    have    represented    diagi'ammatically    the 


subject  matter  of  the  sovmd  groove  6  of  rec-  ?£ 
ord  3,  which  contains  explanatory  matter  in- 
terspersed both  with  the  negative  and  affirm- 
ative examples,  and  the  vocal  examples  cou- 
pled with  practice  intervals. 

Preferably,  though    not    necessarily,  the  ?® 
original  records  of  the  vocal  examples  de- 
scribed are  made  with  the  assistance  of  sing- 
ers of  reputation  and  merit,  so  that  each  rec- 
ord will  not  only  bring  to  the  pupil  the  per- 
sonality of  the  instructor  as  presented  by  '^^ 
tlie  descriptive  and  explanatory  part  of  the 
lecture,  but  also  the  best  obtainable  vocal  ex- 
aniples,  which  by  incorporation  in  the  sound 
record  are  thus  unchangeal)ly  standardized. 
In  this  respect,  the  system  presents  advan-  80 
tages  over  studio  instruction,  for  while  the 
voice  from  which  the  vocal  examples  were 
originally    recorded    may    undergo    imcon- 
scious  change  from  time  to  time,  the  origi- 
nal record  of  that  voice  will  be  invariable  in  ^^ 
its  reproduction. 

It  will  be  observed  that  the  distant  pupil, 
listening  to  and  practising  with  the  vocal  in- 
struction record  of  the  character  described, 
may  not  only  receive  substantially  the  same  90 
instruction  at  a  distance  which  he  may  ac- 
quire in  the  studio  of  the  instructor  himself, 
but  is  also  furnished  with  an  instriunental 
accompaniment  for  the  practice  of  his  exer- 
cises through  the  phonographic  reproduc-  ^^ 
tion  of  the  instrumental  music  which  is  con- 
tained on  the  phonograph  record  during  the 
practising  interval  which  follows  each  vocal 
example.  A  student  of  voice  culture  may, 
therefore,  continue  his  studies  irrespective  ^^^ 
of  the  absence  of  a  piano  or  other  instrument 
of  accompaniment. 

It  will  be  understood  that  courses  of  in- 
struction and  records  will  be  prepai'ed  which 
are  suitable  for  a  particular  kind  of  voice  to  ^^^ 
be  cultivated, — that  is  to  say,  it  is  within 
the  spirit  of  m}'  invention  to  prepare  les- 
sons of  the  type  described  to  suit  the  tenor 
voice,  others  for  the  soprano  voice,  and  so  on. 

The  courses,  or  series  of  lectures  or  les-  ^^^ 
soris,  hereinbefore  referred  to   are  merely 
illustrative  of  a  simple  and  common  use  to 
which  my  system  may  be  applied.    After  the 
pupil  has  developed  at  the  work  of  the  scale 
from  the  use  of  these   records,  there  may  ^^^ 
follow  the  practice  of  vocalizing  under  pre- 
cisely the  same  conditions, — that  is  to  say, 
the  presentation  by  the  record  of  an  example 
of  vocalizing  followed  by  the  same  time  in- 
terval and  accompaniment  for  the  reproduc-  ^20 
tion  by  the  pupil. 

Next  may  follow  a  lecture,  or  course  of 
lectures,  on  how  to  sing  a  song,  the  same  op- 
portunity for  practice  being  afforded  the 
pupil  as  heretofore  described.  If  desired,  '^^^ 
also,  these  and  other  records  may  be  inter- 
spersed with  contrasting  examples  of  the 
correct  and  incorrect  way  of  performing  any 
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particular  vocal  effort.  The  same  principles 
may  be  applied  in  teaching  the  correct  way 
to  sing  songs  of  all  descriptions,  employing 
the  same  methods  to  show  the  incorrect  way 
5  of  singing  a  phrase,  followed  by  the  correct 
way,  or  incorrect  diction  or  articulation,  fol- 
lowed by  correct  diction  or  articulation. 
Similarly,  these  records  may  be  employed  to 
teach  the  development  of  the  oratorical  style, 

10  and  the  pupil  may  be  taught  both  by  the  op- 
portunity for  practice  afforded  by  these  rec- 
ords, and  by  the  contrasting  examples  which 
they  contain,  difficult  passages  of  oratorios, 
operatic  airs,  and  arias, 

15  By  my  invention,  a  course  in  voice  culture 
may  be  embodied  in  a  series  of  related  units, 
each  comprising  a  record  or  set  of  records, 
each  complete  in  itself  yet  forming  a  part  of 
the  system  by  which  the  voice  is  to  be  culti- 

20  vated.  This  permits  the  instructor  to  pre- 
scribe as  it  were  an  order  of  succession  in  the 
use  of  these  records,  which  may  be  best  fitted 
for  the  particular  voice  under  cultivation. 
That  is  to  say,  if  the  voice  is  found  to  be 

25  weak  or  faulty  in  some  department  or  fea- 
ture, additional  practice  may  be  required  of 
the  pupil  with  the  record  dealing  with  that 
fault  or  feature,  or  additional  records  may 
be  supplied  the  pupil  which  specialize  in  the 

30  feature  in  which  practice  and  instruction  are 
required. 

While  I  ha^'e  illustrated  the  application 
of  my  in^'ention  to  a  coiu'se  or  series  of 
lectures  or  lessons  as  exemplified  by  a  re- 

35  lated  succession  of  phonograph  records,  it 
will  be  understood  that  the  same  may  be  ex- 
emplified in  a  record  which  deals  with  in- 
struction concerning  a  single  subject,  such 
as  a  single  opera,  or  operatic  air  or  song. 

40  Thus,  for  example,  a  record  or  series  of 
records  may  be  emplo,yed  to  explain  to  the 
pupil  the  "Flower  Song"  of  Gounod's 
"Faust",  or  any  other  selected  piece,  cer-, 
tain  difficult  parts  being  explained  and  illus- 

45  trated,  and  certain  passages  being  rendered 

by  vocalists  of  reputation,  which  renditions 

will  be  followed  by  time  intervals  for  the 

attempted  reproduction  by  the  pupil. 

While  I  have  herein  shown  and  described 

50  for  the  purposes  of  illustration  one  specific 
embodiment  of  my  invention,  it  is  to  be  un- 
derstood that  the  invention  is  not  limited  to 
the  device  of  the  construction  referred  to, 
or  the  particular  form  or  arrangement  of 

55  parts,  but  these  may  be  modified  within 
wide  limits,  without  departing  from  the 
spirit  of  the  invention. 

Having  thus  described  my  invention,  what 
I  claim  and  desire  by  Letters  Patent  to  pro- 
ci'rc  IS  * — 

1.  An  educational  appliance,  comprising 
in  combination,  a  predetermined  number  or 
series  of  related  sound  records  bearing  a 
predetermined  succession  of  instructive  ex- 
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amples  of  vocal  production  coupled  each  ^5 
with  instrumental  accompaniment,  said  in- 
structi^e  examples  being  followed  in  con- 
trasting relationship  by  the  same  time  inter- 
vals and  the  same  accompaniment  alone, 
thereby  to  afford  opportunity  for  attempted  70 
reproduction  by  the  pupil  of  each  vocal  ex- 
ample during  the  succeeding  time  interval 
and  with  the  aid  of  the  succeeding  accom- 
paniment. 

2.  An  educational  appliance,  comprising  75 
a  sound  record  bearing  one  or  more  instruc- 
tive examples  of  vocal  production  coupled 
with  instrumental  accompaniment,  said  in- 
structive examples  being  followed  in  con- 
trasting relation.shi])  b}'  the  same  time  in-  SO 
terval  and  the  same  accompaniment  alone, 
thereby  to  afford  opportunity  for  attempted 
reproduction  by  the  pupil  of  the  vocal  ex- 
ample during  the  said  second  interval  and 
with  the  aid  of  the  said  accompaniment. 

3.  An  educational  appliance,  comprising 
in  combination  a  predetermined  number  or 
series  of  related  sound  records  bearing  a 
predetermined  succession  of  instructive  ex- 
amples of  vocal  production,  coupled  with  90 
instrumental  accompaniment,  and  followed 

in  contrasting  relationship  by  the  same  time 
interval  and  the  same  accompaniment  alone, 
thereb}^  to  afford  opportunity  for  attempted 
reproduction  by  the  pupil,  and  presenting  S5 
also  desired  affirmative  examples  with  ac- 
companying negative  examples  also  ar- 
ranged in  contrasting  relationship. 

4.  An  educational  appliance  comprising 

a  sound  record  bearing  one  or  more  instruc-  100 
tive  examples  of  vocal  production  coupled 
with  instrumental  accompaniment  of  said 
instructive  examples,  being  followed  in 
contrasting  relationship  by  the  same  time 
interval  and  the  same  accompaniment  alone,  105 
thereby  to  afford  opportunity  for  attempted 
reproduction  by  the  pupil  of  each  vocal  ex- 
ample, and  presenting  also  one  or  more 
affirmative  examples  coupled  with  negative 
examples  also  in  contrasted  relationship. 

5.  An  educational  appliance  comprising 
a  sound  record  bearing  one  or  more  instruc- 
tive examples  of  vocal  production  coupled 
with  instrumental  accompaniment,  said  in- 
structive examples  being  followed  in  con- 
trasting relationship  by  the  same  time  inter- 
val but  lacMng  the  vocal  example,  thereby 
to  afford  opportunity  for  attempted  repro- 
duction b.y  the  pupil  of  eacli  vocal  example 
(Ivring  the  said  second  time  interval. 

G.  That  method  of  musical  instruction 
which  comprises  the  following  steps,  namely,' 
impressing  upon  a  phonograph  or  _  other 
soTmd  record  a  predetermined  succession  of 
instructive  examples  of  vocal  production,  12*^ 
each  coupled  with  instrumental  accompani- 
ment, and  following  said  instructive  ex- 
amples in  contrasting  relationship  by  the 
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same  time  intervals  and  the  same  accompa- 
niment alone,  thereby  affording  opportunity 
for  attempted  reproduction  by  the  pupil  of 
each  vocal  example  during  such  succeeding 
time  inter^'al  and  with  the  aid  of  such  suc- 
ceeding accompaniment. 

In  testimony  whereof,  I  have  signed  my 


name  to  this  specification,  in  the  presence  of 

two  subscribing  witnesses. 

OSCAR  SAENGER. 

Witnesses : 

Jesse  J.  Handy, 
Frank  H.  Thomas. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Joseph  C.  Kulp,  a 
citizen  of  the  United  States,  residing  at  Lin- 
wood,  in  the  county  of  Atlantic  and  State  of 
5  New  Jersey,  have  invented  certain  new  and 
useful  Improvements  in  Sound-Boxes  for 
Phonographs,  of  which  the  following  is  a 
specification. 

My  invention  relates  to  talking  machines 

10.  and  more  specifically  to  the  construction  of 
the  sound  box  and  particularly  in  means  to 
be   used   in   causing   the   diaphragm   of   a 
phonographic  sound  box  to  be  vibrated  in  ac-  ■ 
cordance  with  the  recorded  sound  waves  of 

15  the  record. 

One  object  of  this  invention  is  to  pro- 
vide such  a  means  of  vibrating  the  dia- 
phragm as  will  eliminate  the  objectionable 
"scratchy",  metallic  or  grinding  sounds  com- 

20  mon  in  instruments  of  this  class. 

Another  object  is  to  provide  such  a  means 
of  vibrating  the  diaphragm  as  will  give  a 
clear,  full  and  distinct  tone. 
A  third  object  is  to  provide  such  a  means 

25  of  vibrating  the  diaphragm  as  will  be  sensi- 
tive in  action,  and  very  simple  in  construc- 
tion. 

I  attain  these  objects  by  the  mechanism 
illustrated  in  the  accompanying  drawing  in 

30  which:— 

Figure  I.  illustrates  a  perspective  view  of 
a  phonograph  sound  box  showing  the  ex- 
posed parts  of  my  improved  vibrating  at- 
tachment. 

35  Fig.  II.  illustrates  a  sectional  view  through 
a  phonograph  sound  box  equipped  with  my 
improved  vibrating  attachment. 

In  the  drawing  the  same  reference  char- 
acters represent  the  same  parts  throughout. 

40  The  sound  box  illustrated  in  Fig.  II  com- 
prises a  cylindrical  casing  1  having  a  rim 
section  2  and  an  end  section  3  firmly  secured 
thereto.  The  end  section  3  is  provided  with 
a  hub  portion  4.  and  a  central  outlet  5. 

45  To  the  hub  4  is  attached  a  rubber  sleeve  6, 
the  sleeve  serving  as  a  means  of  attachment 
to  the  usual  tone  arm  and  amplifier  (not 
shown).  Supported  in  the  usual  manner 
within  the  rim  2  of  the  casing  is  a  diaphragm 

50  7.  Connected  oscillatably  to  the  rim  2  of 
the  casing  is  an  ordinary  stylus  bar  8  ter- 
minating at  the  end  adjacent  the  diaphragm 
in  a  small  hook  9.  Attached  to  the  hook  is 
a  fine  cord  10,  the  cord  passing  through,  and 

55  being  securely  fastened  to,  the  center  of  the 
diaphragm  7.    The  other  end  of  the  cord  ex- 


tends into  the  sleeve  6  and  is  attached  to  the 
spring  member  11.  This  spring  member 
may  be  any  suitable  resilient  means,  but  in 
the  form  shown  it  is  a  spring  bar  rigidly  an-  go 
chored  at  one  end  in  the  sleeve  6  and  the 
other  end  extends  freely  into  the  central 
part. of  the  sleeve. .  The  cord  is  connected  to 
this  free  end. 

In  assembling  the  device,  the  cord  is  65 
stretched  between  the  spring  member  and 
the  stylus  bar  hook,  with  the  cord  passing 
through  a  small  opening  in  the  center  of  the 
diaphragm.  The  cord  is  shortened  until 
the  spring  member  is  under  suitable  tension  70 
or  strain.  The  cord  is  then  fastened  se- 
curely to  the  spring  member,  stjdus  bar  hook, 
and  the  diaphragm.  In  fastening  the  cord 
to  the  diaphragm,  any  suitable  means  such 
as  sealing  wax  may  be  used.  75 

The  cord  used  may  be  of  any  suitable, 
flexible,  non-metallic  material,  such  as  a  silk, 
cotton  or  hemp  thread  or  cord,  and  this  cord 
is  preferably  waxed  to  avoid  any  changes  in 
it  from  atmospheric  variations.  80 

What  I  claim  as  my  invention  is : — 

In  a  single  sound  box,  the  combination 
of  a  casing,  a  diaphragm  mounted  therein,  a 
stylus  bar  oscillatably  mounted  on  the  cas- 
ing and  with  one  end  extending  to  one  side  85 
of  and  adjacent  the  diaphragm,  a  resilient 
member-  connected  to  the  casing  on  the  other 
side  of  the  diaphragm,  a  flexible  non-metal- 
lic member  connecting  the  resilient  member 
with  the  end  of  the  stylus  bar  adjacent  the  90 
diaphragm,  said  flexible  member  passing 
through  and  being  fastened  to  the  center  of 
the  diaphragm  substantially  as  described. 

2.  In  a  single  sound  box,  the  combination 

of  a  casing,  a  diaphragm  mounted  therein,  95 
a  stylus  bar  oscillatably  mounted  on  the  cas- 
ing and  disposed  to  one  side  of  the  dia- 
phragm, a  resilient  member  connected  to 
the  casing  and  disposed  on  the  other  side  of 
the  diaphragm,  and  a  flexible  means  con-  100 
necting  the  resilient  member  and  stylus  bar, 
said  flexible  means  passing  through,  and  be- 
ing fastened  to,  the  center  of  said  dia- 
phragm, substantially  as  described. 

3.  In  a  .sound  box,  the  combination  of  a  105 
casing,  a  diaphragm  mounted  therein,  a  sty- 
lus bar  mounted  to  oscillate  on  the  casing 
adjacent  the  diaphragm,  a  spring  connected 

to  the  casing  and  disposed  at  the  side  of  the 
diaphragm  opposite  to  the  stylus  bar,  and  110 
a   flexible   member   connecting   said   spring 
and  stylus  bar,  said  flexible  member  passing 
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through,  and  being  fastened  to  the  center 
of  said  diaphragm  substantially  as  described. 

4.  In  a  sonnd  box,  the  combination  of  a 
casing,  a  diaphragm  mounted  therein,  a  sty- 

5  lus  bar  mounted  to  oscillate  on  the  casing, 
a  spring  bar  rigidly  mounted  at  one  end  on 
the  casing,  and  a  flexible  member  connecting 
the  free  end  of  said  spring  with  said  stylus 
bar,  said  flexible  member  passing  through, 
10  and  being  fastened  to,  said  diaphragm  sub- 
stantially as  described. 

5.  In  a  sound  box,  the  combination  of  a 
casing,  a  diaphragm  mounted  therein,  a  sty- 
lus bar  mounted  to  oscillate  on  the  casing, 

15  a  spring  bar  rigidly  mounted  at  one  end  on 
the  casing,  and  a  flexible  fibrous  member  con- 
necting the  free  end  of  said  stylus  bar  with 
the  free  end  of  said  spring  bar,  said  flexible 
fibrous  member  passing  through  and  being 

20  fastened  to  said  diaphragm  substantially  as 
described. 

6.  In  a  sound  box,  the  combination  of  a 
casing,  a  diaphragm  mounted  therein,  a  sty- 
lus bar  mounted  to  oscillate  on  the  casing, 

25  a  resilient  member  rigidly  mounted  at  one 
end  on  the  casing,  and  a  flexible  member  con- 
necting the  free  end  of  said  resilient  mem- 
ber with  said  stylus  bar,  said  flexible  mem- 
ber passing  through,  and  being  fastened  to, 

30  said  diaphragm  substantially*  as  described. 
T.  In  a  sound  box,  the  combination  of  a 
casing,  a  diaphragm  mounted  therein,  a  sty- 
lus bar  mounted  to  oscillate  on  the  casing, 
a  spring  rigidly  mounted  at  one  end  on  the 

35  casing,  and  a  flexible  member  connecting  the 
free  end  of  said  spring  with  said  stylus  bar, 
said  flexible  member  passing  through  and 
being  fastened  to,  said  diaphragm. 

8.  In  a  sound  box,  the  combination  of  a 
40  casing,  a  diaphragm  mounted  therein,  a  sty- 
lus bar  mounted  to  oscillate  on  the  casing, 
a  spring  rigidly  mounted  at  one  end  on  the 
casing,  and  a  flexible  non-metallic  member 
connecting  the  free  end  of  said  spring  with 

45  said  stylus  bar,  said  flexible  non-metallic 
member  passing  through,  and  being  fastened 
to  said  diaphragm. 

9.  In  a  sound  box,  the  combination  of  a 
casing,  a  diaphragm  mounted  therein,  a  sty- 

50  lus  bar  mounted  to  oscillate  on  the  casing, 
a  spring  bar  rigidly  mounted  at  one  end  on 
the  casing,  and  a  flexible  substantially  in- 
elastic member  connecting  the  free  end  of 
said  spring  bar  with  said  stylus  bar,  said 

55  flexible  member  passing  through,  and  being 
fastened  to,  said  diaphragm. 

10.  In  a  sound  box,  the  combination  of  a 


casing,  a  diaphragm  mounted  therein,  a  sty- 
lus bar  mounted  to  oscillate  on  the  casing, 
a  spring  bar  rigidly  mounted  at  one  end  on  60 
the  casing,  and  a  flexible  cord  connecting  the 
free  end  of  said  spring  bar  with  said  stylus 
bar,  said  cord  passing  through,  and  being 
fastened  to,  said  diaphragm, 

11.  In  a  sound  box,  the  combination  of  a  65 
casing,  a  diaphragm  mounted  therein,  a  sty- 
lus bar  mounted  to  oscillate  on  the  casing, 

a  spring  mounted  at  one  end  on  the  casing, 
and  a  flexible  substantially  inelastic  mem- 
ber connecting  the  free  end  of  said  spring  70 
with  said  stylus  bar,  said  flexible  member 
passing  through,  and  being  fastened  to,  said 
diaphragm. 

12.  In  a  sound  box,  the  combination  of  a 
casing,  a  diaphragm  mounted  therein,  a  sty-  75 
lus  bar  mounted  to  oscillate  on  the  casing, 

a  spring  rigidly  mounted  at  one  end  on  the 
casing,  and  a  flexible  cord  connecting  the 
free  end  of  said  spring  with  said  stylus  bar, 
said  cord  passing  through,  and  being  fas-  80 
tened  to,  said  diaphragm. 

13.  In  a  single  sound  box,  the  combination 
of  a  casing,  having  a  tubular  member  open- 
ing therefrom  at  one  side,  for  connection 
with  a  tone  arm,  a  diaphragm  mounted  in  85 
said  casing,  a  stylus  bar  oscillatably  mount- 
ed on  the  casing  at  the  side  of  the  diaphragm 
opposite  to  the  tubular  member,  a  resilient 
member  in  said  tubular  member  and  secured 

at  one  end  thereto,  a  flexible  non-metallic  90 
cord  connecting  said  resilient  member  and 
stylus  bar,  said  cord  passing  through  and  be- 
ing fastened  to  said  diaphragm. 

14.  In  a  single  sound  box,  the  combination 

of  a  casing  having  a  tubular  member  open-  95 
ing  therefrom  at  one  side  for  connection 
with  a  tone  arm,  a  diaphragm  mounted  in 
said  casing,  a  stylus  bar  oscillatably  mount- 
ed on  the  casing  at  the  side  of  said  dia- 
phragm opposite  to  said  tubular  member,  a  100 
spring  bar  in  said  tubular  member  and  hav- 
ing one  end  connected  thereto,  the  other  end 
extending  freely  into  the  tubular  member,  a 
flexible  cord  connecting  the  free  end  of  said 
spring  bar  with  the  stylus  bar,  said  cord  106 
passing  through,  and  being  fastened  to,  said 
diaphragm. 

In  testimony  whereof  I  affix  my  signa- 
ture in  the  presence  of  two  Avitnesses. 

JOSEPH  C.  KULP. 

Witnesses : 

Bertram  E.  Whitman, 
Marian  F.  Campbell. 
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To  all  n'hovi  it  may  concern: 

Be  it  knoAvn  that  I,  William  Jemson 
Sharples,  subject  of  the  King  of  Great 
Britain,  i^esiding  at  474  Aberdeen  road,  Gis- 
5  borne.  New  Zealand,  have  invented  a  new 
and  useful  Improved  Gramophone-Record 
Holder;  and  I  do  hereby  declare  the  follow- 
ing to  be  a  full,  clear,  and  exact  description 
of  the  same. 

10  This  invention  relates  to  an  improved 
construction  of  holder  for  storing  the  disk 
records  of  gramophones  and  other  like  ma- 
chines, that  has  been  devised  in  order  to  pro- 
vide for  any  desired  number  of  the  records 

15  being  stored  in  a  neat  manner  within  a  small 
compass  and  so  that  any  particular  record 
may  l)e  quickly  found  and  removed  for  use. 
The  holder  is  so  designed  that  it  may  form 
part  of  an  inclosed  cabinet,  oi   may  stand 

20  on  a  shelf  or  other  fixture. 

According  hereto  the  holder  is  formed  by 
a  shelf  upon  which  the  disk  edge  is  adapted 
to  rest,  and  side  supports  formed  by  flexible 
cords  or  wires  extending  rearward  and  up- 

25  ward  from  the  front  edge  of  the  shelf  to 
above  the  back  of  it  and  then  forward  and 
ujiward  to  the  front  edge  of  a  top  board 
arranged  at  a  height  above  the  shelf  such 
as  to  allow  for  the  disks  passing  edge-on  be- 

30  tween  tliem.  The  shelf  has  its  surface  slop- 
ing downwai-d  to  its  rear  end,  so  that  when 
a  disk  is  jilaced  upon  it.  the  disk  will  roll  to 
the  l>ack  of  the  holder  and  will  be  normally 
retained  in  position.     The  flexible  cords  or 

35  wires  are  spaced  at  the  proper  distances 
apart  to  permit  of  the  disks  lying  between 
thein  and,  the}^  will  by  reason  of  their  rear- 
ward and  forward  inclinations,  serve  to 
hold  the  disks  upright  and  at  the  same  time 

40  from  coming  into  surface  contact  with  one 
another. 

The  invention  is  illustrated  in  the  accom- 
•  panying  drawings,  in  which  :— 
Figure  1  is  a  front  elevation,  and 

45  Fig.  2  a  cross  sectional  elevation  of  a 
holder  constructed  in  accordance  with  this 
invention. 

Fig.  3  is  a  front  elevation,  and 

Fig.  4  a  cross  sectional  elevation,  on  an 

50  enlarged  scale,  of  suitable  means  for  con- 
necting the  cords  or  wires  respectively  Avith 
the  shelf  and  tojD  board  of  the  holder. 

Fig.  5  is  a  back  elevation,  on  an  enlarged 
scale,  of  the  rear  bar  aroimd  which  the  cords 

55  or  wires  are  passed. 

In  the  drawings  a  holder  formed  of  a  sin- 


gle tier  is  shown,  but  it  will  be  readily  un- 
derstood that  any  number  of  tiers  may  be 
arranged  within  a  frame  or  casing  one  above 
the  other,  or  holders  may  be  made  in  sec-  60 
tions  adapted  to  fit  into  frames  or  to  be  built 
up  one  upon  the  other  on  the  well  known 
principle  of  sectional  book  cases. 

Each  holder  or  section  is  formed  with  a 
bottom  shelf  A  made  to  slope  downward  to  65 
its  back  end;  a  top  board  B  ari-anged  at  a 
height  above  the  shelf  sufficient  to  allow  of 
a  disk  record  being  passed  between  them 
while  held  vertically;  a  rear  bar  C  arranged 
to  extend  horizontally  along  the  back  of  the  70 
holder  and  situated  in  height  about  midway 
between  the  shelf  and  the  top  board,  and  se- 
ries of  cords  or  wires  D  that  are  arranged  to 
extend  from  the  front  edge  of  the  shelf  A, 
rearward  around  the  bar  C  and  then  for-  75 
ward  to  the  front  edge  of  the  top  board  B. 
These  cords  or  wires  are  arranged  in  paral- 
lel lines  extending  uniformly  at  right  angles 
with  the  front  edges  of  the  holder  and  are 
arranged  at  sufficient  distances  apart  to  per-  80 
mit  of  disk  records  being  inserted  edge-on 
between  the  several  cords  or  wires.  The 
rear  bar  C  is  arranged  a  sufficient  distance 
from  the  front  edge  of  the  holder  to  alloAV 
of  the  records  being  completely  housed  85 
within  the  holder  and  its  back  surface  is 
rounded  and  formed  with  grooves  c  (Fig-  5) 
to  receive  and  properly  space  the  cords  or 
Avires. 

A  record  thus  placed  Avithin  the  holder  90 
will  by  reason  of  the  rearAvard  doAviiAvard  in- 
clination of  the  shelf  A,  roll  to  the  back  of 
the  holder  and  will  remain  there  Avith  its 
edge  resting  against  the  bar  C.     It  will  be 
retained  in  a  vertical  position  by  the  cords  95 
or  Avires  D  between  which  it  is  inserted,  and 
which  pass  across  its  faces  at  tangents  in  the 
manner  shown  in  Fig.  2,  where  E  represents 
the  record  disk.     The  cords  or  Avires  also 
serve  to  divide  each  disk  from  contact  Avith  100 
those  on  both  sides  of  it. 

The  front  face  of  the  bar  C  may,  if  de- 
sired, be  padded  to  prevent  any  damage  to 
the  records  as  they  roll  back  into  the  holder. 

The  approved  manner  of  constructing  the  105 
holder  consists  in  forming  all  the  divisions 
from  a  single  length  of  cord  or  Avire,  in  order 
that  each  section  may  be  properly  tautened 
with  a  minimum  of  trouble,  and  also  that  the 
whole  holder  may  be  made  quickly  and  eco-  110 
nomically.  With  such  a  construction  special 
means  have  been  devised  for  attaching  the 
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cord  respectively  to  the  shelf  and  top  board, 
such  means  consisting  in  a  metal  bar  F  that 
is  secured  along  the  front  edge  of  such  shelf 
or  top  board,  as  the  case  may  be,  and  which 
5  bar  is  formed  with  a  number  of  teeth  G 
(Figs.  3  and  4)  extending  laterally  from  its 
outer  edge,  spaced  apart  the  requisite  dis- 
tances to  accord  with  the  spaces  between  the 
different  divisions  of  the  holder.  In  form- 
10  ing  the  holder,  the  one  end  of  the  cord  or 
wire  is  made  fast  to  one  end  of  the  top  board. 
The  cord  or  wire  is  then  passed  around  the 
first  tooth  of  the  bar  F,  down  across  the  face 
of  the  bar,  then  is  carried  i'earward  and 
around  the  first  groove  c  in  the  rear  bar  C 
and  then  forward  and  around  the  first  tooth 
of  the  bar  F  on  the  front  of  the  shelf,  again 
back  around  the  second  groove  in  the  rear 
bar  C  and  forward  and  around  the  second 
tooth  of  the  top  bar  F,  and  so  on  continu- 
ously to  the  other  end  of  the  holder,  where 
its  other  end  is  made  fast.  The  cord  or  wire 
is  drawn  taut  as  it  passes  around  each  tooth 
G,  which  is  bent  out  to  allow  of  the  cord  or 
wire  passing  behind  it,  and  after  this  it  is 
bent  inward  so  as  to  clench  the  cord  or  wire 
and  hold  it  firmly  against  any  loosening. 
The  teeth  of  the  upper  bar  F  will  be  interme- 
dially  spaced  with  those  of  the  lower  bar,  as 
shown  in  Fig.  1  in  order  that  the  cord  or 
wire  may  run  from  one  to  the  other  in  true 
parallel  lines. 

Each  division  of  the  holder  may  be  num- 
bered by  numbers  arranged  along  the  edge 
of  the  shelf  A  and  thereby  to  provide  for  the 
proper  indexing  or  cataloguing  of  the  rec- 
ords stored  within  the  holder. 

It  will  be  apparent  that  when  the  holder 
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is  made  with  two  or  more  tiers,  the  top  board 
of  each  tier  may  form  the  shelf  of  the  one  40 
above  it,  being  given  the  rearward  down- 
ward inclination  of  the  shelf. 
I  claim : — 

1.  A  gramophone  disk  record  holder  con- 
structed of  a  rearwardly  and  downwardly  46 
sloping  shelf,  a  top  board  arranged  at  a  dis- 
tance above  such  shelf,  a  bar  fixed  about  me- 
dially between  the  shelf  and  top  board  at 
the  rear  of  the  holder  and  cords  or  wires  ex- 
tending in  parallel  lines  from  the  front  edge  50 
of  the  shelf  around  the  said  bar,  and  forward 

to  the  front  edge  of  the  top  board,  substan- 
tially as  specified. 

2.  A  gramophone  disk  record  holder  con- 
structed with  a  bottom  shelf,  a  top  board  ar- 
ranged at  a  distance  above  such  shelf,  a  bar 
fixed  medially  between  the  shelf  and  top 
board  and  at  the  rear  of  the  holder,  metal 
bars  secured  respectively  along  the  front 
edges  of  the  said  shelf  and  top  board  and 
each  formed  with  teeth  projecting  laterally 
from  its  outer  edge  and  spaced  at  regular  in- 
tervals apart  and  a  cord  or  wire  extending 
from  the  front  of  the  top  board  rearward 
around  the  rear  bar  and  then  forward  to  the 
front  of  the  shelf  and  looped  around  the 
teeth  of  the  respective  bars  upon  the  fronts 
of  the  said  top  board  and  shelf,  substantially 
as  specified. 

In  testimony  whereof,  I  have  signed  this 
specification  in  the  presence  of  two  subscrib- 
ing witnesses. 

WILLIAM  JEMSON  SHAEPLES. 
AVitnesses : 

W.  Alexander, 
M.  E.  Brown. 
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To  all  whom  it  may  concern: 

Be  it  knoT\n  that  I,  Reinhold  Thomas, 
a  citizen  of  the  United  States,  residing  at 
Brooklyn,  in  the  county  of  Kings  and  State 
5  of  New  York,  have  invented  certain  new 
and  nseful  Improvements  in  Phonographs, 
of  which  the  following  is  a  specification. 

This  invention  relates  to  improvements 
in   tone-projecting   or    amplifying    devices 

10  for  phonographs,  and  comprises  certain 
features  whereby  compactness,  lightness  and 
adaptability  to  various  types  of  phono- 
graphs are  combined  with  great  accuracy 
of  tone   reproduction.      The   invention   in- 

15  eludes  also  a  novel  means  and  method  for 
blending  and  reinforcing  tone  waves. 

The  objects  of  the  invention  will  be  in 
part  obvious  and  in  part  specifically  re- 
ferred to  in  the   course  of  the  following 

20  description  of  the  elements,  combinations, 
arrangements  of  parts,  and  applications  of 
principles  constituting  the  invention;  and 
the  scope  of  protection  contemplated  will 
appear  from  the  claims. 

25  In  the  accompanying  drawings,  which 
are  to  be  taken  as  a  part  of  this  specifica- 
tion, and  in  which  I  have  shown  merely 
a  preferred  form  of  embodiment  of  the  in- 
vention, Figure  1  is  a  side  elevation  of  a 

30  device  embodying  the  invention,  with  parts 
broken  away  and  parts  in  section;  Fig.  2 
is  a  view  taken  at  right  angles  to  Fig.  1 
and  with  parts  in  central  longitudinal  sec- 
tion; Fig.  3  is  a  section  taken  on  the  line 

35  3 — 3  of  Fig.  2:  Fig.  4  is  a  section  taken  on 
the  line  4 — 4  of  Fig.  2;  Fig.  5  is  a  section 
taken  on  the  line  5 — 5  of  Fig.  2;  Fig.  6 
is  an  elevation  of  the  end  portion  of  one 
of  the  tubes  shown  in  Figs.  1  and  2;  Fig. 

40  7  illustrates  a  modification  of  the  device  in 
which  more  than  two  tubes  are  sleeved  one 
about  the  other;  Fig.  8  is  an  elevation  partly 
broken  away  and  partly  in  section  illustrat- 
ing a  modification  of  the  device  shown  in 

45  Figs.  1  and  2;  Fig.  9  is  a  central  longitu- 
dinal section  of  still  another  modification. 
Referring  to  the  numerals  on  the  draw- 
ings, there  is  shown  at  14  an  ordinary  re- 
producer or  sound  box,  familiar  in  the  art, 

50  and  provided  with  the  usual  needle  15.  16 
indicates  a  sound-conveying  tube  upon  one 
end  of  which  the  sotmd  box  is  mounted  for 
pivotal  movement  in  the  usual  way.  In 
the  form  of  device  shown  in  Figs.  1  and  2 

55  this  sound-conveying  tube  16  is  connected 
as  by  means  of  a  coupling-sleeve  17  witb. 


a  tubular  member  18,  and  surrounding  the 
tubular  member  18,  and  concentric  there- 
with, is  a  sleeve  19.  Both  of  these  tubes, 
18  and  19,  are  preferably  of  metal  or  a  60 
suitable  Msonating  material,  and  they  are 
held  in  their  concentric  spaced  relation  as 
by  means  of  screws  20,  which  are  threaded 
through  the  outside  tube  or  sleeve  19  and 
make  contact  with  or  are  threaded  into  the  65 
outside  wall  of  the  inner  tube  18.  There 
are  preferably  at  Least  two  sets  of  screws, 
three  to  each  set,  the  screws  of  each  set 
being  equally  spaced  about  the  circumfer- 
ences of  the  tubes,  and  it  is  obvious  that  the  70 
proper  concentric  relation  between  the  tube 
18  and  sleeve  19  may  be  readily  secured 
and  maintained  by  manipulation  of  the 
screws.  Of  course  other  spacing  means 
might  be  employed,  but  I  prefer  those  just  75 
described  because  of  their  simplicity,  ef- 
fectiveness and  cheapness. 

The  outside  tube  or  slecA-e  19  is  pref- 
erably open  at  both  ends,  while  the  inside 
tube  is  open  at  one  end  for  the  reception  80 
of  sound  waves  coming  from  the  sound- 
conveying  tube  16,  while  at  its  other  end  it 
is  provided  with  cut-out  portions  or  open- 
ings 21,  and  to  this  end  of  the  tube  18  there 
is  secured  a  member  22,  which  combines  85 
the  functions  of  a  resonator  and  of  a  sound 
reflector.  This  member  22  is  preferably  of 
the  gong  shape  shown,  and  of  metal,  and 
is  arranged  concentrically  with  the  tube  18 
and  sleeve  19  with  its  concave  side  toward  90 
them,  being  however,  as  before  stated,  se- 
cured only  to  the  projecting  portions  of 
the  inner  tube  18,  as  by  soldering  or  other- 
wise, as  indicated  at  13.  The  reflector  mem- 
ber 22  may  have  its  inner  central  portion  95 
formed  like  a  cone  indicated  by  the  ref- 
erence character  24,  for  the  better  distribu- 
tion of  the  sound  waves  coming  through  the 
inner  tube  18,  and  the  central  outside  face 
of  the  reflector  member  may  be  provided  100 
with  a  threaded  socket  25,  for  the  attach- 
ment of  a  connecting  rod  26,  which  may 
be  connected  by  a  horizontally  disposed 
pivot  27  to  one  arm  28  of  a  right  angled 
member,  the  other  or  vertical  arm  of  which,  105 
indicated  by  the  reference  character  29,  is 
intended  to  seat  and  pivot  within  a  vertical 
standard  30,  which  will  be  attached  at  some 
convenient  point  on  the  phonograph. 

The  inner  tube  18  is  preferably''  provided  HO 
with    a    number   of   openings   31,   through 
which  the  sound  waves  coming  into  the  tub^ 
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18  may  pass  out  into  the  si)ace  between  the 
tube  18  and  sleeve  19,  as  indicated  by  the 
arrows.  There  are  also  preferably  provided 
within  the  inner  tube  18,  though  the  same 
g  provision  may  of  course  be  made  for  the 
outer  sleeve  19,  a  plurality  of  spring  tongues 
32  of  metal  or  the  like,  which  are  at  one  end 
as  indicated  at  33  secured  to  the  inner  tube, 
as  by  soldering  or  otherwise,  and  have  their 

20  i^ree  ends  extending  transversely  of  the  in- 
ner tube.  These  spring  tongues  may  have 
various  forms  as  shown  in  Figs.  3,  4  and  5, 
and  it  is  their  function  to  vibrate  in  har- 
mony Avith  the  sound  waves  passing  through 

25  the  inner  tube  or  the  outer  tube  or  both,  as 
the  case  may  be,  thereby  amplifying  and 
improving  the  tone  of  the  reproduced 
sounds.  The  sound  waves  pass  from  the  in- 
ner tube  18  through  the  openings  21  and  31, 

20  into  the  space  between  the  inner  tube  18  and 
the  sleeve  19,  and  then  pass  out  at  the  open 
left  hand  end  of  the  sleeve  19,  and  at  the 
right  hand  end,  between  the  edge  of  the 
sleeve  and  wall  of  the  reflector  22,  said  edge 

25  or  end  of  the  sleeve  being  preferably  spaced 
awa_y  from  the  reflector.  It  will  of  course 
be  understood  that  I  may  omit  the  reflector 
member  22;  that  the  outside  sleeve  19  may 
extend  to  the  right  (j'ef erring  to  Fig.  2)  be- 

30  yond  the  end  of  the  inner  tube  18,  and  that 
there  may  be  still  another  sleeve,  23,  sur- 
rounding the  sleeve  19  concentrically  there- 
with (Fig.  7),  in  which  case  the  sleeve  19 
would  preferably  be  provided  with  openings 

3o  like  the  openings  31.  Furthermore,  in  case 
I  use  more  than  two  concentric  tubes,  each 
outside  tube  may  extend  beyond  the  end  of 
the  tube  which  it  surrounds,  (that  is,  to  the 
right  in  Fig.  7) ,  so  that  I  will  have  the  effect 

40  of  a  flaring  horn ;  and  then  a  reflector  mem- 
ber 22  might  be  secured  to  the  right  hand 
end  of  the  device,  (for  instance,  to  the  end 
of  the  outside  tube  23),  so  as  to  reflect  the 
sound  waves  coming  from  all  of  the  nested 

4o  tubes.  Where  such  a  plurality  of  tubes  is 
employed  I  will  preferably  use  the  same 
means  for  keeping  them  in  spaced  relation, 
that  is,  the  screws  20. 

In  Fig.  8  I  have  shown  the  outer  sleeve  19 

50  provided  at  its  left  hand  end  with  a  bell  or 
flared  portion  34,  which  will  serve  some- 
what the  same  function  as  the  reflector  22. 
In   Fig.   9  there  is  shoWn  still  another 
modification.    In  this  case  the  inner  tube  18 

55  increases  in  diameter  toward  the  right,  while 
the  outer  tube  or  sleeve  19  is  closed  at  its 
right  hand  end,  except  for  apertures  35,  and 
increases  in  diameter  toward  its  left  hand 
end.    Furtherjnore,  the  outside  tube  or  sleeve 

60  is  provided  witli  an  attaching  portion  36,  in 
the  form  of  a  seat  in  which  the  end  of  a 
connecting  rod  26  may  be  secured  as  by  sol- 
dering or  otherwise.  The  inner  tube  18 
shown  in  Fig.  11  may  be  provided  with  aper- 

65  tures  31  like  those  shown  in  Fig.  2  and  also 
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with  the  spring  tongue  resonators  32,  and 
the  right  hand  end  of  the  tube  18,  where  it 
abuts  against  and  is  soldered  to  the  smaller 
and  closed  end  of  the  outside  member  19,  is 
provided  with  cut-out  portions  21  similar  to  70 
those  shown  in  Fig.  2.  Furthermore,  the 
portion  36  acts  in  the  same  way  as  the  cone 
24  of  Fig.  2  in  distributing  the  sound  waves 
coming  through  the  tube  18. 

Inasmuch  as  many  changes  could  be  made  75 
in  the  abo^e  construction,  and  many  appar- 
ently widely  different  embodiments  of  luy 
invention  Avould  he  made  without  departing 
from  the  scope  thereof,  it  is  intended  that 
all  matter  contained  in  the  above  description  80 
or  shown  in  the  accompanying  drawings 
shall  be  interpreted  as  illustrative  and  not 
in  a  limiting  sense. 

It  is  also  to  be  luiderstood  that  the  lan- 
guage used  in  the  following  claims  is  in- 
tended to  cover  all  the  generic  and  specific 
leatures  of  the  invention  herein  described 
and  all  statements  of  the  scope  of  the  inven- 
tion which,  as  a  matter  of  language,  might 
be  said  to  fall  therebetAveen. 

I  claim : 

1.  In  a  device  of  the  kind  described,  a 
sound-box  or  reproducer,  a  sound-conveying 
tube  connected  therewith  and  provided  Avith 
an  opening  in  its  Avail,  and  a  second  tubular  95 
member  sleeved  about  the  first  and  held  in 
spaced  relation  thereto,  both  ends  of  said 
outside  tube  being  open. 

2.  In  a  device  of  the  kind  described,  a 
sound  box  or  reproducer,  a  sound-conveying  100 
tube  connected  thereto  having  an  opening  in 

its  Avail,  a  holloAV  member  encompassing  said 
tube  and  held  in  spaced  relation  thereto  and 
open  for  discharge  around  the  inner  tube  at 
the  end  toAvarcl  the  sound  box,  and  a  pivot- 
ally  movable  support  for  the  entire  structure. 

3.  In  a  device  of  the  kind  described,  a 
sound  box  or  reproducer,  a  soimd  conveying 
tube  connected  thereto  and  having  an  open- 
ing in  its  Avail,  and  a  hollow  member  encom- 
passing said  tube  and  held  in  spaced  rela- 
tion thereto  and  open  for  sound  discharge 
around  the  inner  tube  at  the  end  toward  the 
sound  box,  and  having  at  the  other  end  a 
resonator  facing  the  corresponding  end  of  115 
the  inner  tube. 

4.  In  a  device  of  the  kind  described,  a 
sound-box,  or  reproducer,  a  sound-conve^ying 
tube  connected  thereto,  a  second  tube  sleeved 
about  the  first  and  held  in  spaced  relation  120 
thereto,  both  ends  of  both  tubes  being  open, 
and  a  sound  reflector  carried  by  one  of  said 
tubes  and  adapted  to  reflect  the  sounds  com- 
ing from  both  of  the  tubes. 

5.  In  a  device  of  the  kind  described,  a  125 
soimd-box  or  reproducer,  a  sound-conveying 
tube  connected  thereto,  a  second  tube  sleeved 
about  the  first  and  held  in  spaced  relation 
thereto,  both  ends  of  both  tubes  being  open, 

a  sound  reflector  carried  by  one  of  said  tubes  130 
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and  adapted  to  reflect  the  sounds  coming 
from  both  of  the  tubes,  and  a  pivotally  mov- 
able support  to  which  said  reflector  is  con- 
nected. 
5  6.  In  a  device  of  the  kind  described,  a 
sound-box  or  reproducer,  a  sound-conveying 
tube  connected  thereto  having  an  opening  in 
its  wall,  a  second  tube  sleeved  about  the  first 
and  held  in  spaced  relation  thereto,  said  out- 
10  side  member  being  open  at  both  ends  and  be- 
ing flared  at  one  end. 

7.  In  a  device  of  the  kind  described,  a 
sound-box  or  .reproducer,  a  sound-conveying 
tube  connected  thereto  and  having  an  open- 

15  ing  in  its  wall,  a  second  tube  sleeved  about 
the  first  and  held  in  spaced  relation  thereto 
and  open  for  discharge  around  the  inner 
tube  at  the  end  toward  the  sound  box,  and 
a  gong-shaped  reflector  covering  the  ends  of 

20  the  tubes  and  supported  by  one  of  them. 

8.  In  a  device  of  the  kind  desci'ibed,  a 
sound-box  or  reproducer,  a  sound-conveying 
tube  connected  thereto  and  having  an  open- 
ing in  its  wall,  a  second  tube  sleeved  about  the 

25  fi-rst  and  held  in  spaced  relation  thereto  and 
open  for  sound  discharge  around  the  inner 
tube  at  the  end  toward  the  sound  box,  and  a 
gong-shaped  reflector  overlying  Doth  of  the 
tubes  and  connected  to  one  of  them,  the  ends 

30  of  both  tubes  having  portions  spaced  away 
from  the  reflector,  and  a  pivotally  movable 
support  to  which  said  combination  of  ele- 
ments is  connected. 

9.  In  a  device  of  the  kind  described,  a 
35  sound-box  or  reproducer,  a  sound-conveying 

tube  connected  thereto  and  having  an  open- 
ing in  its  wall,  a  second  tube  sleeved  about 
the  first  and  held  in  spaced  relation  thereto 
and  open  for  sound  discharge  around  the 

40  inner  tube  at  the  end  toward  the  sound  box, 
and  a  gong-shaped  reflector  overlying  both 
of  the  tubes  and  connected  to  one  of  them, 
the  ends  of  both  tubes  having  portions 
spaced  away  from  the  reflector,  and  a  piv- 

45  otally  movable  support  to  which  said  gong- 
shaped  reflector  is  connected. 

10.  In  a  device  of  the  kind  described,  a 
sound-box  or  reproducer,  a  sound-conveying 
tube  connected  thereto  and  having  an  open- 

50  ing  in  its  wall,  a  second  tube  sleeved  about 
the  first  and  held  in  spaced  relation  thereto 
and  open  for  sound  discharge  around  the  in- 
ner tube  at  the  end  toward  the  sound  box, 
and  a  gong-shaped  reflector  overlying  both 

55  of  the  tubes  and  connected  to  one  of  them, 
the  ends  of  both  tnbes  having  portions 
spaced  away  from  the  reflector,  and  a  piv- 
otally movable  support  to  which  said  combi- 
nation of  elements  is  connected,  said  gong- 

60  shaped  reflector  having  its  mouth  directed 
toward  said  tubes  and  being  arranged  con- 
centrically therewith. 


11.  In  a  device  of  the  kind  described,  a 
sound-box  or  reproducer,  a  sound-conveying 
tube  connected  thereto  and  having  an  open-  65 
ing  in  its  wall,  a  second  tube  sleeved  about 
the  first  and  held  in  spaced  relation  thereto, 
and  a  gong-shaped  reflector  overlying  both 

of  the  tubes  and  connected  to  one  of  them, 
the  ends  of  both  tubes  having  portions  70 
sj)aced  away  from  the  reflector,  and  a  piv- 
otally movable  support  to  which  said  combi- 
nation of  elements  is  connected,  said  gong- 
shaped  reflector  having  its  mouth  directed 
toward  said  tubes  and  being  arranged  con-  75 
centrically  therewith,  said  reflector  member 
having  a  cone-shaped  portion  on  its  inner 
face  centrally  thereof. 

12.  In  a  device  of  the  kind  described,  a 
sound-box  or  reproducer,  a  sound-conveying  80 
tube  connected  thereto  and  having  an  open- 
ing in  its  Avail,  a  second  tube  sleeved  about 
the  first  and  held  in  spaced  relation  thereto, 
and  a  gong-shaped  reflector  overlying  both 

of  the  tubes  and  connected  to  one  of  them,  85 
the    ends    of    both    tubes    having    portions 
spaced  away  from  the  reflector,  said  gong- 
shaped  reflector  having  its  mouth  directed 
toward  said  tubes  and  being  arranged  con- 
centrically therewith,  said  reflector  having  90 
on  its  convex  face  centrally  thereof  an  at- 
taching  portion,   and   a  pivotally  movable  . 
support  engaging  said  attaching  portion. 

13.  In  a  device  of  the  kind  described,  a 
sound  box  or  reproducer,  a  sound-conveying  95 
tube  connected  thereto,  a  hollow  member  en- 
compassing said  tube  and  open  around  the 
tube  at  the  end  toward  the  sound  box,  and 
means  for  holding  the  tube  and  the  encom- 
passing member  in  spaced  relation,  compris-  100 
ing  screws  threaded  through  the  encompass- 
ing member  and  engaging  the  tube. 

14.  In  a  device  of  the  kind  described,  a 
sound-box  or  reproducer,  a  sound-conveying 
tube  connected  thereto,  and  a  second  tube  105 
sleeved  about  the  first  and  held  in  spaced 
relation  thereto  and  open  for  sound  dis- 
charge around  the  inner  tube  at  the  end  to- 
ward the  sound  box,  the  said  outside  tube  ex- 
tending beyond  the  inside  tube  in  the  direc-  HO 
tion  away  from  the  reproducer. 

15.  In  a  sound-reproducing  instrument,  in 
combination  with  a  sound  conduit  consisting 
of  two  or  more  tubes,  one  within  another 
spaced  apart  and  communicating  with  each  115 
other,  a  sound  box  mounted  at  one  end  of 
the  innermost  of  said  tubes,  the  outer  tube 

or  tubes  being  formed  for  sound  discharge 
at  the  end  toward  the  sound  box,  and  axially 
open  also  at  the  other  end,  and  a  reflector  120 
facing  and  spaced  away  from  the  open  ends 
of  the  tubes  remote,  from  the  sound  box. 
In  testimony  whereof  I  affix  my  signature. 
EEINHOLD  THOMAS. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Frank  W.  Hutch- 
ijstgs,  a  citizen  of  the  United  States,  resid- 
ing at  New  Haven,  in  the  county  of  New 
5  Haven  and  State  of  Connecticut,  have  in- 
vented certain  new  and  useful  Improve- 
ments in  Tone-Arms,  of  Avhich  the  follow- 
ing is  a  specification,  reference  being  had 
therein  to  the  accompanying  drawings. 

10  This  invention  relates  to  improvements 
in  tone  arms,  and  pertains  more  particu- 
larly to  a  tone  arm  for  use  in  substitution 
of  the  usual  tone  arm  of  Columbia  type  of 
phonographs,    which    enables    the    playing 

15  therewith  of  records  having  hill  and  dale 
grooves,  as  distinguished  from  lateral  rec- 
ord grooves  which  the  Columbia  machine  is 
primarih'  and  only  designed  to  play.  The 
iisual  type  of  tone  arm  mentioned  is  exem- 

20  plified  in  the  U.  S.  Patent  issued  to  C.  E. 
Woods,  No.  1,108,302,  dated  August  25, 1914. 
The  object  of  the  invention  is  to  provide 
a  tone  arm  which  is  attachable  to  the  ver- 
tical section  of  the  usual  tone  arm  shown  in 

25  the  patent  mentioned,  and  which  will  en- 
able the  playing  of  records  having  the  cona- 
monly  tei'med  hill  and  dale  grooves,  with- 
out in  any  way  changing  or  modifying  the 
remainder  of  the  structure.     In  brief,  the 

30  invention  resides  in  a  tone  arm  which  can 
be  readily  substituted  for  the  usual  tone 
arm  which  the  Columbia  machine  is  origi- 
nally equipped  Avith  so  as  to  allow  the  play- 
ing of  hill  and  dale  groove  records. 

35       In  the  drawings: 

Figure  1,  is  a  top  plan  view  of  the  inven- 
tion applied  to  a  tone  arm  of  the  Columbia 
type  of  talking  machine;  and 

Fig.  2  is  a  plan  view  of  the  invention  de- 

40  tached. 

The  tone  arm  which  forms  the  present  in- 
A'ention  and  which  is  to  be  substituted  for 
the  tone  arm  "7"  in  the  patent  above  iden- 
tified, is  designated  1  and  has  an  elbow  2 

45  formed  in  the  same  manner  as  in  the  Colum- 
bia type,  and  which  is  attachable  to  the  off- 
set neck  or  horizontal  elbow  6'  of  the  patent 
b}^  merely  removing  the  tone  arm  "7"  of  the 
patent,  corresponding  to  arm  1  in  the  pres- 

50  sent  invention,  and  in  then  attaching  the 
usual  sound  box  S  to  the  head  3. 
This  head  has  a  new  and  novel  disposi- 


tion with  respect  to  the  tone  arm  itself  and 
consequently  to  the  record  face  in  that  first, 
the  axis  of  the  head  forms  an  acute  angle  55 
with  a  vertical  plane  passing  through  the 
main  longitudinal  axis  of  the  tone  arm,  and 
is  also  inclined  to  the  plane  of  the  record 
disk.  The  head  also  has  a  disposition  so 
that  a  plane  passed  through  the  axis  of  the  60 
offset  head  and  the  stylus  bar  will  be  per- 
pendicular to  the  record  face. 

The  stylus  bar  4  is  thus  mounted  in  such 
position  that  a  vertical  plane  therethrough 
will  be  approximately  tangential  to  the  rec-  65 
ord  groove  G  at  the  point  of  contact  of  the 
stylus  point  and  the  groove,  which  tangen- 
tial relationship  however  is  less  marked 
when  the  needle  is  at  the  outer  circumfer- 
ence of  the  disk  and  gradually  is  accentu-  70 
ated  as  the  center  is  approached. 

With  the  stylus  bar  arranged  as  above  de- 
scribed, the  point  thereof  will  always  be  in 
a  position  to  occupy  the  center  of  the  record 
groove  to  permit  of  playing  of  records  with  75 
the  hill  and  dale  grooves,  thus  enabling  the 
arm  forming  the  present  invention,  to  be 
substituted  for  the  ai'm  "7"  of  the  patent, 
to  enable  hill  and  dale  records  to  be  played 
on  a  machine  which  otherwise  is  incapable  80 
of  playing  records  other  than  of  the  lateral 
type. 

What  is  claimed  is: 

1.  A  tone  arm  of  the  Columbia  type  with 
offset  neck,  having  a  sound  box  carrying  85 
head,  at  one  end  thereof,  the  axis  of  said 
head  forming  an  acute  angle  with  a  vertical 
plane  passing  through  the  main  longitudinal 
axis  of  the  tone  arm. 

2.  A  tone  arm  of  the  Columbia  type  with  90 
offset  neck,  having  a  sound  box  carrying 
head  at  one  end  thereof,  the  axis  of  said 
head  forming  an  acute  angle  with  a  vertical 
plane  passing  through  the  main  longitudinal 
axis  of  the  tone  arm,  and  also  being  in-  95 
clined  to  the  plane  of  the  record  disk. 

3.  A  tone  arm  of  the  Columbia  type  with 
offset  neck,  having  a  sound  box  carrying 
head  at  one  end  thereof,  the  axis  of  said 
head  forming  an  acute  angle  with  a  vertical  100 
plane  passing  through  the  main  longitudinal 
axis  of  the  tone  arm,  and  also  being  in- 
clined to  the  plane  of  the  record  disk,  and 
the  sound  box  being  ^ounted  on  the  head 
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SO  that  a  plane  passed  througli  tlie  axis  of 
the  offset  head  and  the  stylus  bar  will  be 
perpendicular  to  the  record  face. 

4.  An  attachment  for  tone  arms  of  the 
Columbia  type,  comprising  a  main  tone  arm 
member,  and  a  sound  box  mounted  thereon 
in  such   a   position   that   a  vertical  plane 


through  the  stylus  bar  will  be  tangent  to 
the  record  groove  at  the  point  of  contact  of 
the  stylus  point  and  groove. 

In  testimony   whereof  I   have  hereunto 
affixed  my  signature. 

FEANK  W.  HUTCHINGS. 


10 
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Specification  of  Letters  Patent.        Patented  June  13,  1917. 

Application  filed  November  18, 1912.     Serial  No.  731,955. 


To  oil  whom  it  may  concern: 

Be  it  known  that  I,  Eldridge  R.  Johnson,  '■ 
a  citizen  of  the  United  States,  and  a  resi- 
dent of  Merion,  county  of  Montgomery, 
5  State  of  Pennsylvania,  have  invented  cer- 
tain new  and  useful  Improvements  in  Cut- 
ters for  Sound-Reproducing  Styli,  whereof 
the  following  is  a  specification,  reference  be- 
ing^ had  to  the  accompanying  drawings. 

10  This  invention  particularly  relates  to  de- 
vices for  cutting  or  re-sharpening  sound  re- 
producing styli  and  is  especialty  directed  to 
re-pointing  styli  formed  of  vegetable  fiber 
or  other  similar  or  suitable  material. 

15  The  objects  of  this  invention  are  to  pro- 
vide a  simple  and  efficient  stylus  cutter  with 
cooperating  cutting  blades  adapted  to  shear 
a  stylus,  including  a  stationary  shearing 
blade  and  a  movable  cutting  blade  disposed 

20  in  a  relatively  angular  position  with  respect 
to  said  stationary  blade  and  adjustably 
mounted  on  a  pivoted  lever  adapted  to  moA- 
ably  support  the  cutting  blade  and  yielding- 
means  tending  to  automatically  shift  said 

25  lever  to  its  inoperative  position  to  separate 
the  blades.  Further  objects  of  this  inven- 
tion are  to  provide  adjustable  means  to  vary 
the  tension  of  the  movable  blade  to  afford 
different  degrees  of  frictional  engagement 

30  between  the  stationary  and  movable  blades 
so  that  the  apparatus  may  be  adjusted  and 
maintained  in.  a  position  to  make  a  clean 
cut  at  the  end  of  a  used  stylus  needle  to  effi- 
ciently resharpen  the  same. 

35  In  the  accompanying  drawing,  Figure  1 
is  a  longitudinal  sectional  elevation  of  a 
stylus  cutter  showing  a  convenient  embodi- 
ment of  this  invention ;  Fig.  2  is  a  plan  view 
of  the  stylus  cutter  shown  in  Fig.  1 ;  Fig.  3 

40  is  a  front  elevational  view  of  said  stylus 
cutter;  Fig.  4  is  a  fragmentary  sectional 
view  taken  on  the  line  4—4  in  Fig.  3;  Fig. 

5  is  a  fragmentary  perspective  view  of  the 
supporting  block  showing  the  inclined  diag- 

45  onal  channel  for  directing  the  stylus  needle 
between  the  cooperative  cutting  blades ;  Fig. 

6  is  a  perspective  view  of  the  pivoted  lever 
carrying  the  movable  cutting  blade;  and 
Fig.  7  is  a  perspective  view  of  a  triangular 

50  fiber  needle. 

In  said  drawings,  the  base  plate  10  is  pro- 
vided with  the  perimetral  flange  11  project- 
ing upwardly  and  forming  a  recej^tacle  12 
for  the  shavings  or  chips  sheared  from  the 

55  stylus  needles,  and  is  also  provided  with  a 


supporting  block  14,  preferably  integral 
with  the  base-plate  10  and  having  an  in- 
clined diagonally  disposed  slot  15  forming 
a  guide  for  directing  the  stylus  needles  to 
be  cut  toward  the  stationary  shearing  or  60 
cutting  blade  16.  Said  stationary  blade  16 
is  preferably  flat  and  is  suitably  supported 
in  a  vertical  plane  on  said  supporting  block 
14  by  the  set  screws  17  and  18  respectively 
extending  through  vertical  slots  19  and  20  65 
in  said  blade,  which  permits  the  vertical  ad- 
justment of  said  blade  with  respect  to  said 
supporting  block  14. 

To  the  supporting  block  14  is  secured  the 
standard  plate  22  which  carries  the  pivoted  70 
lever  or  support  23  moimted  for  oscillation 
upon  the  shaft  24  and  retained  thereon  by 
the  head  25.     Said  lever  23  is  provided  at 
its  free  end  with  a  thumb  plate  26  by  which 
it  may  be  oscillated  in  the  direction  of  the  75 
arrow  indicated  in  Fig.  3,  in  opposition  to 
the  spiral  spring  28,  which  is  connected  to 
the  notched  projecting  arm  at  the  opposite 
end  of  the  lever  23,  and  to  the  flange  11  of 
the  base  plate  10,  and  which  is  arranged  80 
to   maintain  the  lever  23   normally   in   its 
inoperative  position  as  shown  in  full  lines 
in  Fig.  1. 

The  lever  23  is  mounted  to  oscillate  in  a 
plane  parallel  with,  but  spaced  from  the  85 
plane  of  the  stationary  shearing  blade  16 
and  is  provided  with  an  upwardly  extend- 
ing lug  31  which  is  bent  backwardly  into 
an  oblique  plane  intersecting  the  plane  of 
said  shearing  blade  16,  and  carries  the  mov-  90 
able  cutting  blade  32  which  is  secured  to 
said  upwardly  extending  lug  31  by  the  set 
screw  33,  which  extends  through  the  slot  34 
in  said  cutting  blade  32,  and  is  in  threaded 
engagement  with  said  lug  31.    The  cutting  95 
blade  32  projects  downwardly  from  the  lug 

31  and  the  lower  portion  of  the  blade  pro- 
jects from  the  side  of  the  lever  23  and  is  pro- 
vided at  its  lower  end  with  a  sharp  cutting 
edge  35  which  is  preferably  longitudinally  100 
straight  and  transversely  acute.  The  cut- 
ting edge  35  of  this  movable  cutting  blade 

32  may  be  yieldingly  pressed  into  engage- 
ment with  the  flat  vertical  side  of  the  sta- 
tionary shearing  blade  16  by  the  adjusting  105 
screw  38,  which  is  in  threaded  engagement 
with  the  pivoted  lever  23,  and  has  the  re- 
duced projection  39  extending  through  the 
slot  40  in  said  movable  blade.  The  projec- 
tion   39    provides    a    shoulder   41    bearing  110 
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against  the  inner  surface  of  the  cutting  blade 
32,  whereby  said  cutting  blade  32  may  be 
flexed  or  sprung  as  desired  to  vary  the  ten- 
sion and  consequently  the  frictional  engage- 
5  ment  with  said  stationary  blade  16,  which  is 
provided  with  upwardly  extending  portions 
44  and  45  disposed  upon  opposite  sides  of 
its  sharpened  edge  46  for  the  engagement 
of  said  cutting  edge  of  said  movable  blade 

10  when  separated  from  the  cutting  edge  of 
the  stationary  blade,  and  for  guiding  the 
cutting  edge  of  the  movable  blade  32  into  co- 
operative engagement  with  the  cutting  edge 
of  said  stationary  blade  16. 

15  The  piyoted  lever  23  is  also  provided  with 
a  projecting  finger  60,  which  extends  there- 
from generally  in  the  direction  of  the  free 
end  of  said  lever,  and  is  bent  inwardly  into 
a  plane  adjacent  to  the  plane  of  the  sta- 

20  .tionary  shearing  blade  16,  and  when  said 
lever  is  in  its  inoperative  position  to  sepa- 
rate the  blades,  said  finger  is  disposed  across 
the  inner  end  of  the  diagonally  inclined 
channel  16,  and  in  the  path  of  the  stylus 

25  needle  51  which  may  be  guided  by  said  chan- 
nel, and  Avhich  is  limited  in  its  inward  move- 
ment by  said  finger  50  which,  as  will  be 
readily  seen  by  reference  to  the  dotted  line 
position  shown  in  Fig.  1,  is  moved  away 

30  from  the  end  of  the  stylus  needle  as  the  free 
end  of  the  lever  is  pressed  downwardly  by 
tlie  operator,  to  effect  the  shearing  of  the 
end  52  of  said  needle.  By  reason  of  the 
withdrawal   of  said  finger,  it  will  be  seen 

35  that  the  shaving  or  chip  of  stylus  sheared 
by  the  cooperation  of  the  blades  is  free  to 
be  ejected  from  said  blades  and  to  be  col- 
lected in  the  receptacle  12  provided  there- 
for in  the  base  plate  10. 

40  Said  pivoted  lever  23  is  provided  with  the 
slot  53  which  is  cooperative  with  the  head 
of  the  screw  64  which  extends  into  said  slot 
and  which  is  in  threaded  engagement  with 
the  standard  plate  22  to  limit  the  movement 

45  of  oscillation  of  the  pivoted  lever  23,  as  best 
shown  in  Fig.  1. 

The  base  plate  10  may  be  preferably  pro- 
vided on  its  bottom  surface  with  a  facing  55 
of  felt,  leather  or  other  suitable  material 

50  for  preventing  the  device  from  scratching 
any  surface  upon  which  it  may  be  supported. 
The  cutter  above  described  operates  as  fol- 
lows: A  stylus  needle,  preferably  of  trian- 
gular cross-section,  as  shown  in  Fig.  7,  is  in- 

55  serted  in  the  channel  15  with  one  of  its  sides 
resting  on  the  bottom  of  said  channel,  and 
is  forced  into  engagement  with  the  finger  50, 
and  held  preferably  by  the  thumb  of  the  left 
hand  of  the  operator,  who,  at  the  same  time, 

60  with  his  right  hand  presses  the  free  end  of 
the  pivoted  lever  23  downwardly  as  indi- 
cated by  the  arroAV  in  Fig.  3,  to  the  position 


shown  in  dotted  lines  in  Fig.  1,  which  move- 
ment of  the  lever  23  forces  the  cutting  edge 
of  the  movable  cutting  blade  32  down  into  65 
cooperative  engagement  with  the  shearing- 
edge  of  the  stationary  shearing  blade  16,  and 
removes  a  shaving  or  chip  from  the  end  of 
the  stylus  needle,  of  a  thickness  equal  to  the 
space  between  the  plane  of  the  shearing  edge  70 
of  the  stationary  shearing  blade  16  and  the 
plane  of  the  adjacent  surface  of  the  finger 
50,  which  shaving,  by  virtue  of  the  fact  that 
the  finger  is  shifted  clear  of  the  end  of  the 
stylus  needle  when  the  blades  are  actuated,  75 
is  freely  ejected  from  said  blades  and  per- 
mitted to  drop  into  the  receptacle  12  pro- 
vided therefor  in  the  base  plate  10. 

It  will  be  readily  seen  that  by  reason  of 
the  fact  that  the  movable  cutting  blade  32  80 
is  disposed  at  an  angle  with  respect  to  the 
plane  of  the  stationary  shearing  blade  16, 
and  is  adjustable  to  vary  the  frictional  con- 
tact therewith,  a  clean  cut  of  the  end  of  the 
stylus  needle  is  readily  afforded,  and  that  85 
by  virtue  of  the  finger  50  being  normally 
maintained  in  a  position  to  stop  the  needle 
thrust  into  the  channel  15,  when  the  blades 
are  separated  a  uniform  chip  or  shaving  will 
be  insured.  90 

It  is  not  desired  to  limit  this  invention  to 
the  precise  details  of  construction  and  ar- 
rangement herein  set  forth,  as  various  modi- 
fications may  be  made  therein  without  de- 
parting from  the  essential  features  of  the  95 
invention  as  defined  in  the  appended  claim. 

Having  thus  described  my  invention,  I 
claim : 

In  a  stylus  cutter,  the  combination  of  a 
stationary  blade  having  a  cutting  edge  and  lOO 
a  guiding  surface  flush  with  the  active  edge 
of  said  blade  and  extending  on  a  side  of  the 
cutting  edge  of   said   stationary   blade,   a 
blade  carrier  mounted  to  move  in  a  plane 
substantially   parallel   to   the   said   guiding  105 
surface  of  said  stationary  blade,  a  cutting 
blade  secured  to  said  carrier  and  disposed 
in  a  plane  making  a  slight  angle  with  the 
plane  of  said  guiding  surface  of  said  sta- 
tionary blade,   said   blade   on  said   carrier  110 
being  relatively  long  and  having  one  of  its 
short  ends  secured  to  said  carrier  and  its 
opposite  short  end  provided  with  a  cutting 
edge,  and  means  carried  by  said  carrier  and 
disposed  between  said  blade  and  said  car-  115 
rier  to   flex  said  blade  laterally  to  adjust 
and    regulate    the    pressure    between    said 
blades. 

In  witness  whereof,  I  have  hereunto  set 
my  hand  this  15th  day  of  November,  1912.       120 
ELDRIDGE  E.  JOHNSON. 

Witnesses : 

Frank  B.  Middleton,  Jr., 
Harkt  Cobb  Kennedy. 
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To  all  whom  it  may  concern: 

Bo  it  kno\\n  that  1,  William  C.  Potts,  a 
citizen  of  the  United  States  of  America,  and 
a  resident  of  Harrisburg,  county  of  JDau- 
•   5  phin,  and  State  of  Pennsylvania,  have  in- 
•vented    certain    new    and   useful    Improve- 
ments in  Graphophones,  of  which  the  fol- 
lowing is  a  full  and  clear  specification. 
This  invention  relates  to  improvements  in 
10  disk-record  shifting  mechanism  for  grapho- 
phones and  has  for  its  object  to  provide  an 
apparatus  which  Avill   automatically   place, 
in  succession,  a  plurality  of  sound  records 
upon  the  rotating  table  of  a  talking  ma- 
15  chine. 

A  further  object  is  to  provide  means  for 
periodically  winding  the  operating  spring 
of  the  talking  machine  while  the  records  are 
being  changed,  so  that  a  predetermined 
20  number  of  records  can  be  played  in  succes- 
sion without  manual  cociperation. 

These   and   other   objects  hereinafter   set 
forth  arc  attained  by  the  means  illustrated 
in  the  accompanying  drawings,  in  which — 
25       Figure  1  is  a  side  elevation  of  the  im- 
proved apparatus; 

Fig.  2  is  a  horizontal  sectional  view  on  the 
line  2— 2  of  Fig.  1; 

Fig.   3   is   an   enlarged   detail  plan   view 
30  showing    the    graphophone    in    connection 
with  several  improved  attachments; 

Fig.  4  is   a  rear  elevation  of  the  parts 
shown  in  Fig.  3  and  showing  the  tone-arm 
in  section; 
CO       Fig.  5  is  a  detail  section  on  the  line  5 — 5 
of  Fig.  1 ; 

Fig.  6  is  a  detail  perspective  view  of  the 
im]iroved  pushing  lever; 

Fig.  7  is  a  detail  longitudinal  section  of 
40  an  electric  switch  used  in  the  apparatus; 
Fig.  8  is  a  detail  plan  view  of  a  portion 
of  the  apparatus  showing  the  disk  cabinet 
in  section  and  one  of  the  feeding  fingers; 
Fig.  9  is  a  vertical  sectional  view  on  the 
45  line  9—9  of  Fig.  8 ; 

Fig.  10  is  an  enlarged  side  view  partly  in 
section  of  one  of  tlie  feeding  fingers;  and 

Figs.  11  and  12  aie  detail  views  illustrat- 
ing the  construction  of  the   disk-engaging 
5C  ends  of  the  feeding  fingers. 

Similar  reference  numerals  in  all  of  the 
figures  of  the  drawings  designate  like  parts. 
Seferring  to  the  drawings.  15,  15'  desig- 
nate a   series  of  vertical  standards  consti- 
£•-   tuting  part  of  a  metal  frame  mounted  upon 
a  suitable  base  or  cabinet  16  which  contains 


a  drawer  17  for  the  reception  of  surplus 
records.  The  metal  frame  is  preferably 
constructed  of  tubing  and  its  several  sec- 
tions are  connected  together  by  threaded  60 
nipples  and  elbows  in  the  usual  manner  of 
connecting  piping.  This  enables  the  frame 
to  be  constructed  cheaply,  as  the  sections 
can  be  cut  in  pi'odetermined  lengths  and 
joined  or  assembled  together  by  inexpert  65 
workmen.  It  is  understood  that  the  base  or 
cabinet  IG  can  be  constructed  in  different 
designs  and  contain  a  great  number  of 
drawers  if  desired. 

Also  jnounted  on  the  base  16,  intermediate  70 
the  standards  15,  15',  are  the  sb.ort  stand- 
ards 18,  which,  in  cooperation  with  the 
standards  15',  forni  a  support  for  a  verti- 
call^y-adjustable  platform  19  which  is  adapt- 
ed to  support  the  graphophone  20.  •  The  75 
graphophone  can  be  any  one  of  the  well 
known  commercial  devices  having  a  rotating 
disk  table  21,  a  pivoted  tone-arm  22  and  a 
"winding  shaft  23. 

To  one  side  of  the  graphophone  is  a  rec-  80 
orcl  magazine  24  mounted  to  slide  vertically 
on  intermediate  standards  25.     This  maga- 
zine 24  comprises  a  back  26  and  slotted  sides 
27,  and  said  sides  are  adjustably  secured  to 
said  back  26  by  the  slot  and  screw  construe-  85 
tion  shown  at  28.    Secured  to  the  i-ear  of  the 
magazine,  by  brackets  32,  is  a  supplemental 
back  29  provided  with  a  front  rack-bar  30 
and  a  side  rack-bar  31,  this  supplemental 
back  being  slidably  engaged  by  eyes  33  with  90 
the  standards  25.    A  covmter-balance  weight 
34  is  provided  for  said  magazine,  the  same 
being  connected  thereto  by  a  cable  or  rope  35 
which  engages  a  pulley  36  mounted  on  the 
metal  frame.     The  weight  of  the  counter-  95 
balance  is  approximately  equal  to  the  weight 
of  the  magazine  filled  with  records,  and,  in 
order  to  keep  the  weight  of  the  magazine 
and  its  counter-balance  equal,  shotdd  some 
of  the  records  be  removed,  a  sand-box  37  is  lO^i 
secured  to  the  back  of  the  magazine  having 
suitable  openings  through  which  sand  can 
be  added  or  Avithdrawn  when  necessary. 

The  disks  or  records  are  shifted  to  and 
from  the  magazine  and  table  by  the  fingers  105 
38,  one  on  each  side  of  the  apparatus,  each 
of  which  embodies  a  head  39  pivoted  to  a 
stem  40  Avhich  is  slidably  mounted  in  trans- 
A'crse  sleeve  41  carried  by  a  carriage  42 
mounted  to  slide  upon  the  horizontal  guide-  J--<^ 
rods  43  fixed  between  the  standards  15  and 
15'.    These  fingers  are  normally  pressed  tO' 
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ward  each  other  into  the  path  of  the  disks 
by  springs  44  mounted  on  the  stems  40  be- 
tween the  sleeves  41  and  heads  39,  and  are 
prevented  from  rotating  in  their  bearings  by 
5  pins  46  secured  to  said  stems  40,  said  pins 
46  slidably  engaging  in  slots  46  in  the  sleeves 
41.  Heads  39  are  formed  with  upper  and 
lower  jaws  47  and  48,  respectively,  said 
lower  jaw   having   opposite  upwardly   and 

10  inwardly-inclined  faces  which  are  adapted 
to  engage  the  edges  of  the  disks  to  bodily 
lift  them  horizontally  for  a  purpose  here- 
inafter described.  The  heads  are  pivoted  to 
the  stems  by  the  pivot  bolts  49  and  are  re- 

15  tained  in  a  horizontal  or  vertical  position 
by  tightening  the  pivot  bolts. 

The  carriages  42  are  each  preferably  con- 
structed with  a  series  of  metal  T's  connected 
together  with  suitable  nipples  60  and  are 

20  reciprocated  by  the  pitman  rods  61  which 
are  operated  by  the  crank- wheels  52,  and  in 
turn  these  crank- wheels  are  driven  by  belts 
53  engaging  pulleys  64  on  a  drive-shaft  65 
which  is  driven  from  a  suitable  electric  mo- 

25  tor  56  in  any  suitable  manner. 

The  initial  or  starting  position  of  the  car- 
riages 42  is  at  the  rear  of  the  magazine,  as 
shoAvn  in  dotted  lines  at  67  in  Fig.  2,  and, 
as  they  move  forwardly,  the  feeding  fingers 

30  engage  one  of  the  disks  and  carry  it,  after 
slightly  raising  it,  to  a  point  directly  over 
the  center  of  the  disk  table  21,  where  it  is 
stopped  by  the  lugs  68  which  are  fixed  to 
the  graphophone  casing.    When  the  disk  is 

35  stopped,  the  fingers  continue  their  forward 
movement  until  they  have  passed  beyond  the 
stopped  disk.  As  the  fingers  pass  beyond 
the  disk,  it  drops  upon  the  disk  table  in  a 
position  to  be  rotated  therewith.     On  the 

40  backward  movement  of  the  fingers,  they 
again  engage  the  disk,  first  slightly  raising 
it  from  the  centering  pin  59,  and  carry  and 
deposit  it  in  the  same  slot  of  the  magazine 
from  which  it  was  taken.    After  the  disk  is 

45  returned,  the  fingers  and  carriage  continue 
their  backward  movement  beyond  the  maga- 
zine and  during  their  passage  back  of  the 
magazine,  the  pitman  connections  60  en- 
gage the  cam-levers  61,  which  are  pivoted 

50  at  62  to  the  standards  16,  and  raise  them 
and  a  pawl  63  carried  thereby.  The  pawl 
engages  the  rack-bar  30  and  consequently 
raises  the  magazine  one  step,  or  in  a  position 
to  present  the  next  siicceeding  disk  in  the 

55  path  of  the  feeding  fingers.  A  pawl  64  is 
suitably  pivoted  to  one  of  the  standards  16 
and  is  adapted  to  engage  the  rack-bar  31  to 
prevent  a  downward  movement  of  the  maga- 
zine while  the  pawl  63  is  being  lowered  to 

60  engage  the  next  lower  tooth  of  its  cooperat- 
ing rack-bar.  An  adjustable  stop  pin  65  is 
mounted  on  one  of  the  standards  16  and  is 
adapted  to  engage  one  of  the  cam-levers  61 
to  limit  the  downward  movement  thereof. 

65  By   adjusting  this  stop  up   or   down,  the 


85 
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amoimt  of  movement  given  to  the  pawl  63 
can  be  regulated,  thereby  regulating  the 
movement  of  the  magazine  so  that  the  disks 
will  be  presented  in  their  proper  horizontal 
plane  to  be  engaged  by  the  traveling  fingers.  70 
To  guide  the  disks  or  records  in  their  hori- 
zontal position  from  one  position  to  another, 
guide-blocks  66  are  secured  to  the  grapho- 
phone case  in  alinement  with  the  slotted 
sides  of  the  magazine.  The  top  surfaces  of  75 
these  guide-blocks  lie  substantially  in  the 
same  plane  as  the  top  surface  of  the  disk 
table  and  the  disk  slots  in  the  magazine. 
Thus,  should  the  disks  accidentally  tip  Avhile 
changing  their  position,  the  guide-blocks. go 
will  prevent  them  from  being  displaced. 
Vertical  rods  67  depend  from  the  guide- 
blocks  66  and  are  adapted  to  form  holders 
for  the  disks  to  prevent  them  from  being 
displaced  from  the  magazine. 

TVliile  a  record  or  disk  is  being  placed 
u]Don  the  disk  table,  the  tone-arm  22  and  its 
needle  are,  of  course,  elevated  out  of  the 
way.  In  the  present  construction,  the  tone- 
arm  is  held  elevated  by  a  chain  68  secured 
at  its  upi>er  end  to  a  transverse  arm  69  which 
is  pivoted  upon  a  sicle-bnr  70  of  the  main 
frame.  Said  transverse  arm  69  lias  its  free 
end  secured  to  a  curved  portion  71  of  a  rod 
72,  which  forms  a  cam  on  the  free  end  of  95 
said  rod  which  is  pivoted  at  73  to  one  of  the 
standards  15.  This  rod  72  has  a  straight 
portion  for  a  greater  part  of  its  length 
which  lies  parallel  with  the  guide-rods  43 
and  the  curved  cam  portion  71  at  its  outer  100 
end  which  is  curved  upwardly.  The  rod  72 
is  vertically  reciprocated  by  the  movement 
of  one  of  the  carriages  through  the  rod 
connection  74,  the  same  being  connected 
rigidly  at  its  lower  end  to  said  carriage  and  105 
slidably  connected  at  its  upper  end  to  said 
rod  72.  The  upper  end  of  rod  74  is  formed 
with  a  loop  or  yoke  75  through  which  the 
rod  72  passes  and  said  yoke  is  preferably 
provided  with  a  loose  pulley  or  supporting  no 
roller  76  which  engages  the  under  side  of 
the  rod  72.  As  the  carriage  42  which  carries 
the  rod  74  moves  forAvardly  to  deliver  a  disk 
upon  the  disk  table,  there  is  no  downward 
movement  of  the  tone-arm  22  imtil  the  yoke  115 
75  engages  the  cam  71,  and  when  that  point 
is  reached,  rod  72  moves  downwardly  carry- 
ing therewitli  the  free  end  of  said'  rod  60, 
consequent!}^  allowing  the  tone-arm  to  de- 
scend gradually  upon  the  record  disk.  120 

To  properly  position  the  needle  of  tlie 
tone-arm  upon  the  disk,  an  adjustable  start- 
ing stop  77  is  provided,  the  same  comprising 
a  slotted  l)ase  which  is  secured  to  the  main 
casing  and  an  inclined,  vertically-disposed  125 
stop  arm  78  (Fig.  5)  against  which  the  tone- 
arm  is  swung;  and  then  allowed  to  settle 
gradually  and  easily  until  the  needle  reaches 
the  disk.  The  limit  of  swing  of  the  tone- 
arm  is  effected  by  the  adjustment  of  the  130 
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chain  collars  79  and  80  which  are  adjustable 
upon  the  arm  69  and  tone-arm  22,  respec- 
tively. In  practice,  it  is  found  preferable 
for  best  results  to  have  the  upper  connection 
5  of  the  chain  68  slightly  beyond  the  lower 
connection,  so  that  a  slight  pull  of  the  tone- 
ai'm  in  the  direction  of  the  stop  77  is  secured. 
The  cam  portion  of  the  rod  72  is  sufficiently 
high  to  allow  a  slight  slack  of  chain  when 

10  the  needle  reaches  the  record,  so  that  no  per- 
ceptible i>ull  is  exerted  upon  the  chain  when 
the  needle  is  crossing  the  record.  The  rec- 
ord is  rotated  in  the  usual  manner  by  a. 
spring   located    within    the    casing    of  "the 

15  graphophone,  and  the  needle  travels  the 
grooves  of  the  record  in  the  ordinary  way. 

When  the  needle  reaches  the  end  of  the 
groove  or  a  point  slightly  beyond  the  end, 
the  tone-arm  engages  an  extended  arm   81 

20  of  ail  electric  switch  82  and  presses  said  arm 
down  to  close  the  switch.  Immediately  the 
motor  56  is  started  and  the  carriages  are 
moved  backwardly,  and  the  roller  76  com- 
mences to  lift  the  rod  72  which  then  raises 

25  the  tone-arm  and  the  needle  fi'om  t1ie  recoi'd, 
Si;  that  the  feeding  fingers  can  engage  and 
lift  the  record  from  the  disk  table  and  de- 
liver it  back  to  the  magazine.  Wlien  the 
tone-arju  needle  is  lowered  to  the  record,  the 

30  electric  switch  is  disconnected  automatically 
by  a  chain  83  which  is  operated  by  the  down- 
ward movement  of  the  cam  rod  72,  said  chain 
83  passing  over  a  pulley  84  mounted  on  the 
main  frame  and  having  its  ends  connected 

35  respectively  to  the  end  of  said  rod  72  and 

the  electric  switch.     Both  chains  or  flexible 

connections   63   and   83   are   provided  with 

turn-buckles  85  for  regelating  their  length. 

Switch  82  has  its  base  mounted  adjacent 

40  the  casing  of  the  graphophone  and  said  base 
is  preferably  hinged  at  86  and  provided  with 
an  adjusting  screw  87  by  which  said  base 
can  be  adjusted  to  and  from  its  support  and 
pivoted  yoke  88.     The  pivoted  yoke  88  is 

45  lifted  by  the  chain  83,  the  lower  end  of  said 
chain  being  provided  with  a  collar  89  mount- 
ed adjustably  on  the  inner  end  of  the  ex- 
tended arm  81.  By  adjusting  said  collar  on 
said  rod  81,  the  degree  of  separation  between 

50  the  electric  contacts  can  be  regulated  to  a 
nicety. 

To  limit  the  movement  of  the  tone-arm 
after  the  record  has  been  played,  an  end-stop 
90   is   provided..    This   stop    is   preferably 

55  formed  with  a  horizontal  arm  secured  at  one 
end  to  one  of  the  standards  15'  and  having 
at  its  other  end  a  depending  inclined  arm 
which  is  adajited  to  be  engaged  by  the  tone- 
arm. 

60  To  prevent  the  needle  from  jumping  out 
of  the  disk  groove  while  playing  and  to 
forcibly  push  it  along  the  groove  in  the  di- 
rection of  the  end-stop  90,  a  pusher  91  is 
provided.     This  element  has  been  found  to 

65  be  very  important  in  the  successful  operation 


of  the  apparatus,  as  experiments  have  de- 
veloped the  fact  that  the  tone-arm  and  needle 
are  inclined  to  drag  and  jump  the  groove 
without  it.  Furthermore,  it  has  been  found 
necessary  to  provide  this  pusher  91  to  force  70 
the  tone-arm  be,yond  the  finishing  end  of  the 
record  to  engage  the  end-stop  90,  which  is 
so  positioned  that  records  of  different  lengths 
can  be  played.  Tims,  with  either  a  short  or 
a  long  record,  the  tone-arm  and  its  needle  75 
do  not  stop  when  the  finishing  end  of  the 
groove  is  reached,  but  are  pushed  farther 
along  to  engage  the  end-stop  90  and  arm  81 
of  the  electric  switch  to  start  the  motor. 
Thus  it  will  be  seen  that  this  apparatus  is  80 
adapted  to  receive  and  play  successfully 
either  long  or  short  records.  As  clearly  seen 
in  Fig.  6  of  the  drawings,  said  pusher  91 
is  preferably  formed  with  a  standard  92 
(which  is  angular  in  cross-section)  hinged  85 
to  the  top  of  the  main  casing  of  the  grapho- 
phone. Fitted  upon  the  standard  92  is  a 
tubular  iiusher-arm  93  which  has  an  angular 
soclv'et  at  its  lower  end  to  receive  the  angular 
standard,  so  that  the  ])usher-arm  93  is  90 
mounted  non-rotatably.  The  upper  end  of 
the  pusher-arm  93  is  screw-threaded  at  94: 
to  receive  a  weight-carrier  95  which  is  ad- 
justable around  the  pusher-arm  to  change 
the  center  of  gravity  of  the  pusher,  so  that,  95  ' 
when  the  tone-arm  is  swung  to  the  starting 
position,  its  engagement  with  the  stop  77 
can  be  regulated  to  a  nicety  to  prevent  ab- 
rupt contact.  The  pusher-arm  normally 
rests  in  an  inclined  position  against  the  tone-  IM 
arm  and  its  tendency  to  fall  pushes  it  against 
the  tone-arm  to  force  it  toward  the  end-stop 
90.  At  the  starting  point  the  inclination 
of  the  push-arm  is  regulated  b}^  the  gravity 
changing  weight,  which  can  be  so  adjusted  105 
to  position  the  push-arm  slightly  inclined 
and  at  the  same  time  in  a  balanced  position. 
A  stop  96  can  be  provided  to  prevent  the 
pusher  from  being  thrown  backward. 

When  a  graphophone  is  first  placed  in  the  110 
apparatus,  the  usual  winding  crank  is  re- 
moved and  a  pulley  97  substituted.     This 
pulle^^  is  connected  by  belting  98  with  a  pul- 
ley 99  mounted  on  the  drive  shaft  55.    The 
tension  of  belt  98  is  regulated  bj'  the  belt-  116 
tightener   100,   and   the   degree   of  tension 
given  is  only  sufficient  to  allow  the  belt  to 
slip  when  the  grajihophone  spring  is  wound. 
Thus  every  time  the  motor  56  is  started  to 
operate   the    disk-shifting   mechanism,   the  120 
spring  will  be  woimd,  if  needed. 

In  operation,  the  magazine  is  provided 
with  as  many  records  as  is  desired  and  then 
counter-balanced  by  adding  or  removing 
Aveight  from  the  box  37.  The  magazine  is  125 
then  positioned  with  the  uppermost  record 
in  horizontal  alinement  with  the  disk  table 
and  with  the  feeding  carriages  preferably 
to  the  rear  of  the  magazine.  The  motor  is 
now  started  by  closing  the  line  switch  101.  130 
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Immediately  the  carriages  and  feeding  fin- 
gers m'ove  forwardly  the  spring  mechanism 
commences  to  Avind  the  spring,  the  record 
is  engaged,  lifted,  and  carried  imtil  stopped 
5  by  the  lugs  58,  when  the  fingers  will  con- 
tinue their  forward  movement,  the  record 
will  drop  on  the  disk  table,  and  at  the  same 
time  the  tone-arm  and  needle  will  be 
lowered  to  ])laying  position.     The  grapho- 

XO.  l^hone  spring  mechanism  is  released  by  the 
lowering  of  the  tone-arm,  which  opens  the 
switch  82  and  stops  the  motor,  thus  releas- 
ing tlie  power  of  the  motor  from  the  spring 
mechanism  which  allows  the  spring  to  un- 

16  wind  through  tlie  slipping  of  its  belt  connec- 
tion with  the  motor,  said  belt  being  ten- 
sioned  to  sli]5  on  its  pidleys  when  the  motor 
sto]DS  or  Avhen  the  spring  is  fully  wound. 
Thus  the  disk  table  is  rotating  when  the 

20  record  is  placed  thereon ;  therefore,  when 
the  needle  is  lowered,  the  playing  starts. 
Playing  continues  until  the  end  of  the  rec- 
ord is  reached,  Avhen  the  tone-arm  is  pushed 
against  the  end-sto])  !>0  and  at  the  same  time 

25  on  the  arm  81  of  the  switch,  dei^ressing  the 
same  and  closing  the  circuit  to  the  motor, 
wliich  starts  the  carriages  and  feeding  fin- 
gers backward  to  lift  the  record  from  the 
disk  table  and  deliA^^r  it  to  its  place  in  the 

30  magazine.  As  the  record  is  placed  in  the 
magazine,  the  carriages  engage  the  cam- 
arm  61,  thereby  operating  the  pawl  G3  to 
elcA^ate  the  magazine  one  step,  so  that  the 
next  record  in  order  is  placed  in  horizontal 

35  alinement  with  the  disk  table  to  be  carried 
thereto  by  the  fingers.  This  operation  con- 
tinues successively  until  the  switch  101  is 
opened. 

Sometimes  it  is  desired  to  repeat  the  rec- 

40  ord  on  a  disk;  to  do  this,  the  heads  39  of 
the  feeding  fingers  are  turned  to  inoperatiA^e 
position,  as  shown  in  dotted  lines  in  Fig.  10, 
and  the  pawl  63  is  throAvn  back.  In  this 
position  of  the  parts,  the  magazine  will  not 

45  be  elevated,  nor  Avill  the  record  disk  on  the 
table  be  disturbed,  but  the  carriages  will 
move  back  and  forth,  the  tone-arm  and  nee- 
dle Avill  be  shifted,  and  the  spring  will  be 
Avound  as  before  stated.     Thus  one  record 

go  can  be  automatically  repeated  as  often  as 
desired. 

Having  thus  described  my  invention,  what 
I  claim  is: 

1.  In   combination  with   a   graphophone 

55  having  a  record-receiving  table,  a  main 
frame,  a  magazine  mounted  on  said  frame 
to  one  side  of  said  table  and  constructed  to 
support  a  plurality  of  records  Avith  their  op- 
posite edges  projecting  beyond  its  sides,  a 

60  reciprocating  means  mounted  to  slide  on 
said  frame  and  adapted  to  engage  the  pro- 
jecting edges  of  said  records  successively  to 
bodily  shift  them  back  and  forth  between 
said  magazine  and  table,  and  an  elevating 

65  means   embodying  pivoted  cam-arms  con- 


nected together  mounted  on  said  frame  and 
carrying  a  ]oivoted  paAvl  in  engagement  Avith 
said  magazine  and  adapted  to  be  operated 
by  said  reciprocating  means  for  vertically 
adjusting  the  magazine.  70 

2.  In   combination  with  a   graphophone 
having    a   record-receiving   table,    a    main 
frame,  a  magazine  provided  with  front  and 
side  rack  bars  mounted  on  said  frame  to  one 
side  of  said  table  and  constructed  to  sup-  75 
port  a  plurality  of  records  Avith  their  oppo- 
site edges  projecting  beyond  its  sides,  a  re- 
ciprocating means  mounted  to  slide  on  said 
frame  and  ada^jted  to  engage  the  projecting 
edges  of  said  records  successive!}^  to  bodily  gO 
shift  them    back   and    forth   between  said 
magazine  and  table,    an    elevating    means 
mounted  on  said  frame  and  embodying  piv- 
oted cam-arms  carrying  a  paAvl  Avhich  en- 
gages one  of  the  rack  bars  on  the  magazine  85 
to  raise  the  same,  said  elevating  means  being 
adapted  to  be  oiDerated  by  said  reciprocating 
means,  and  a  second  ]^awl  pivoted  to  saiid ' 
frame  in  engagement  Avith  the  remaining 
rack  bar  to  retain  the  magazine  in  its  ad-  90 
justed  positions. 

3.  In  combination  with  a  graphophone 
having  a  record-receiving  table,  and  a  tone- 
arm  pivoted  for  horizontal  and  vertical 
movements,  a  main  frame,  a  vertically-ad-  95 
justable  record  magazine  mounted  on  said 
frame,  a  reciprocating  means  for  shifting 
said  records  successivelj'^  back  and  forth 
between  said  magazine  and  table,  a  rod  piv- 
oted to  said  frame  having  a  flexible  connec-  100 
tion  with  said  tone-arm,  and  an  operating 
means  on  said  reciprocating  means  for  ver- 
tically moving  said  pivoted  rod  to  raise  and 
loAver  said  tone-arm  from  and  to  said  table. 

4.  In  combination  with  a  graphophone  io5 
having  a  record-receiAdng  table  and  a  tone- 
arm  pivoted  for  horizontal  and  vertical 
movements,  a  main  frame,  a  vertically-ad- 
justable record  magazine  mounted  on  said 
frame,  a  reciprocating  means  for  shifting  110 
said  records  successiA^ely  back  and  forth  be- 
tAveen  said  magazine  and  table,  a  rod  piv- 
oted to  said  frame  having  a  flexible  connec- 
tion with  said  tone-arm,  and  an  operating 
means  on  said  reciprocating  means  for  A^er-  115 
tically  moving  said  pivoted  rod  to  raise  and 
lower  said  tone-arm  from  and  to  said  table, 
said  operating  means  embodying  a  rod  con- 
nection having  a  sliding  connection  at  its 
upper  end  Avith  said  pivoted  rod.  120 

5.  In  combination  with  a  graphophone 
having  a  record-receiving  table  and  a  tone- 
arm  pivoted  for  horizontal  and  vertical 
movements,  a  main  frame,  a  vertically  ad- 
justable record  magazine  mounted  on  said  125 
frame,  a  reciprocating  means  for  shifting 
said  records  successiA'ely  back  and  forth  be- 
tAveen  said  magazine  and  table,  a  rod  pivoted 

to  said  frame  provided  with  a  curved  portion 
forming  a  cam  on  one  end  and  having  a  flexi-  1&9 
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ble  connection  with  said  tone-arm,  and  an 
operating  means  on  said  reci]3rocating  means 
for  vertically  moving  said  pivoted  rod  to 
raise  and  lower  said  tone-arm  from  and  to 
5   said  table. 

6.  In  combination  with  a  grapliophone 
having  a  record-receiving  table  and  a  tone- 
arm  pivoted  for  horizontal  and  vertical 
movements,  a  main  frame,  a  vertically-ad- 

jO  justable  record  magazine  mounted  on  said 
frame,  a  reciprocating  means  for  shifting- 
said  records  successivelj'  back  and  forth  be- 
tween said  magazine  and  table,  a  rod  pivoted 
to  said  frame  provided  Avith  a  curved  por- 

j^5  tion  forming  a  cam  on  one  end,  a  pivoted 
traiis\erse  arm  having  one  end  secured  to 
said  curved  portion  of  the  pivoted  I'od  and 
having  a  flexible  connection  -\A'ith  said  tone- 
arm,  and  an  operating  means  on  said  recip- 

20  rocating  means  for  vertically  moving  said 
pivoted  rod  to  raise  and  loAver  said  tone-arm 
from  and  to  said  table. 

7.  In  combination  with  a  grapliophone 
having  a  record-receiving  table  and  a  tone- 

25  arm  pivoted  for  horizontal  and  vertical 
movements,  a  main  frame,  a  vertically-ad- 
justable record  magazine  mounted  on  said 
frame,  a  reciprocating  means  for  shifting- 
said  records  successively  back  and  forth  be- 

jjO  tween  said  magazine  and  table,  a  rod  pivoted 
to  said  frame  provided  with  a  curved  por- 
tion forming  a  cam  on  one  end,  a  pivoted 
transverse  arm  having  one  end  secured  to 
said  curved  portion  of  the  pivoted  rod  and 

35  having  an  adjustable  flexible  connection  with 
said  tone-arm,  and  an  operating  means  on 
said  reciprocating  means  for  vertically  mov- 
ing said  pivoted  rod  to  raise  and  lower  said 
tone-arm  from  and  to  said  table. 

40  8.  In  combination  with  a  graphophone 
having  a  record-receiving  table  and  a  tone- 
arm  pivoted  for  horizontal  and  vertical 
movements,  a  main  frame,  a  vertically-ad- 
justable record  magazine  mounted  on  said 

45  frame,  a  reciprocating  means  for  shifting 
said  records  successively  back  and  forth  be- 
tween said  magazine  and  table,  a  rod  pivoted 
to  said  frame  having  a  flexible  connection 
with  said  tone-arm,  an  operating  means  on 

50  said  reciprocating  means  for  vertically  mov- 
ing said  pivoted  rod  to  raise  and  lower  said 
tone-arm  from  and  to  said  table,  and  stops 
on  said  graphophone  for  limiting  the  lateral 
movement  of  said  tone-arm  in  both  direc- 

55  tions. 

9.  In  combination  with  a  graphophone 
having  a  record-receiving  table  and  a  tone- 
arm  pivoted  for  horizontal  and  vertical 
movements,  a  main  frame,  a  vertically-ad- 

60  justable  record  magazine  mounted  on  said 
frame,  a  reciprocating  means  for  shifting 
said  records  successively  back  and  forth  be- 
tween said  magazine  and  table,  a  rod  pivoted 
to  said  frame  having  a  flexible  connection 

65  with  said  tone-arm,  an  operating  means  on 


said  reciprocating  means  for  vertically  mov- 
ing said  pivoted  rod  to  raise  and  lower  said 
tone-arm  from  and  to  said  table,  and  stops 
on  said  graphophone  for  limiting  the  lateral 
movement  of  said  tone-arm  in  both  direc-  70 
tions,  one  of  said  stops  being  adjustable  to 
an  from  said  table  to  position  the  tone-arm 
at  the  starting  point  of  the  records. 

10.  In  combination  with  a  graphophone 
having  a  record-receiving  table  and  a  tone-  75 
arm  pivoted  for  horizontal  and  vertical 
movements,  a  main  frame,  a  vertically-ad- 
justable record  magazine  mounted  on  said 
frame,  a  reciprocating  means  for  shifting- 
said  records  successively  back  and  forth  be-  80 
tAvcen  said  magazine  and  table,  a  rod  pivoted 

to  said  frame  having  a  flexible  connection 
with  said  tone-arm,  an  operating  means  on 
said  reciprocating  means  for  vei'tically  mov- 
ing said  pivoted  rod  to  raise  and  lower  said  85 
tone-arm  from  and  to  said  table,  and  stops 
on  said  graphophone  for  limiting  the  lateral 
movement  of  paid  tone-arm  in  both  directions, 
one  of  said  stops  being  inclined  upwardly 
and  iuAvardty  and  adjustable  to  and  from  90 
said  table  to  position  the  tone-arm  at  the 
starting  point  of  the  records. 

11.  in  combination  with  a  graphophone 
having  a  record-receiving  table  and  a  tone- 
arm,    pivoted    for   horizontal    and   vertical  95 
movements,  a  main  frame,  a  vertically-ad- 
justable record  magazine  mounted  on  said 
frame,  a  reciprocating  means  for  shifting 
said  records  successively  back  and  forth  be- 
tween said  magazineand  table,  arod  pivoted  100 
to  said  frame  having  a  flexible  connection 
with  said  tone-arm,  an  operating  means  on 
said  reciprocating  means  for  vertically  mov- 
ing said  pivoted  rod  to  raise  and  lower  said 
tone-arm  from  andto  said  table,  a  motor  for  105 
operating  said  reciprocating-  means,  and  a 
motor  control  means  adapted  to  be  operated 

by  said  tone-arm  at  the  end  of  its  inward 
movement. 

12.  In  combination  with  a  graphophone  110 
having  a  record-receiving  table  and  a  tone- 
arm  pivoted  for  horizontal  and  vertical 
movements,  a  main  frame,  a  vertically-ad-. 
justable  record  magazine  mounted  on  said 
frame,  a  reciprocating  means  for  shifting  115 
said  records  successively  back  and  forth  be- 
tween said  magazine  and  table,  a  rod  pivoted 

to  said  frame  having  a  flexible  connection 
with  said  tone-arm,  an  operating  means  on 
said  reciprocating  means  for  vertically  mov-  120 
ing  said  pivoted  rod  to  raise  and  lower  said 
tone-arm  from  and  to  said  table,  a  push-arm 
for  said  tone-arm,  a  motor  for  operating 
said  reciprocating  means,  and  a  motor  con- 
trol means  adapted  to  be  operated  by  said  125 
tone-arm  at  the  end  of  its  inward  movement. 

13.  In  combination  with  a  graphophone 
having  a  record-receiving  table,  a  spring  for 
rotating  said  table,  a  winding  shaft  for  said 
spring,  and  a  tone-arm  pivoted  for  hori-  130 
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zontal  and  vex'tical  movements,  a  mam 
frame,  record-shifting  means  mounted  there- 
on for  supplying  in  succession  a  plurality 
of  records  to  said  record-receiving  table  and 
5  operating  said  tone-arm,  a  motor  for  operat- 
ing said  record- shifting  means  and  having 
a  driving  connection  with  said  winding 
shaft,  and  a  motor  control  means  adapted 
to  be  operated  by  said  tone-arm  at  the  end 
1 0  of  its  inward  moA^ement. 

14.  In  a  machine  of  the  class  set  forth,  a 
gramophone  embodying  a  record-receiving 
table,  a  record  magazine  verticallj'^  movable 
with  respect  to  said  table  and  arranged  at 

]  5  one  side  thereof,  record-carrying  means  pro- 
vided with  record-grasping  devices  adapted 
to  f  I'ictionally  engage  the  record  at  diametri- 
cally opposite  sides  to  enable  them  to  slip 
past  the  record,  means  for  reciprocating  said 

20  record-carrying  means  together  with  its 
record-grasping  devices  to  shift  said  record- 
grasping  devices  from  a  point  beyond  the 
magazine  to  a  point  beyond  the  center  of 
the  record-receiving  table,  and  means  on  the 

25  magazine  and  gramophone  for  limiting  the 
travel  of  the  record  in  each  direction  and 
to  allow  the  record-grasping  devices  to  slip 
past  the  record. 

15.  The  structure  defined  in  claim  14,  said 
30  record-grasping  means  consisting  of  a  pair 

of  inwardly-extending  fingers  constructed  to 
lift  the  record  upwardly  off  the  record-table 
pin  during  the  movement  of  the  carriage- 
means  toward  the  magazine. 

35  16.  The  structure  defined  in  claim  14,  said 
record-grasping  means  consisting  of  a  j)air 
of  inwardly- extending  fingers  having  V- 
shaped  notches  in  their  ends,  for  the  piTr- 
pose  set  forth. 

40  17.  In  combination  with  a  gramophone 
having  a  record-receiving  table,  a  record 
magazine  and  means  for  vertically  shifting 


it,  a  carriage-means  carrying  devices  for 
grasping  the  record  at  diametrically  opposite 
points,  means  for  shifting  the  carriage-  45 
means  horizontally  from  a  point  beyond  the 
magazine  to  a  point  beyond  the  center  of 
the  record-receiving  table,  the  record-grasp- 
ing means  being  adapted  to  release  the  rec- 
ord as  the  carriage-means  passes  the  maga-  50 
zine  and  also  as  it  passes  the  record  table 
in  going  in  the  opposite  direction,  means 
whereby  movement  of  the  carriage-means 
beyond  the  magazine  operates  the  magazine- 
shifting  devices,  and  means  whereby  the  55 
movement  of  the  carriage-means  beyond  the 
center  of  the  record  table  lowers  the  tone- 
arm  to  the  record. 

18.  In  combination  with  a  spring-actuated 
gramoj)hone  ha^dng  a  record-receiving  table,  60 
a. record  magazine  and  m.eans  for  vertically 
shifting  it,  a  carriage-means  carrying  de- 
vices for  grasping  the  record  at  diametri- 
cally opposite  points,  means  for  shifting  the 
carriage-means  hoi'izontally   from  a  point  65 
beyond  the  magazine  to  a  point  beyond  the 
center  of  the  record-receiving  table,  the  rec- 
ord-grasping means  being  adapted  to  release 
the  record  as  the  carriage-means  passes  the 
magazine  and  also  as  it  passes  the  record  70 
table  in   going  in  the   opposite   direction, 
means  whereb}''  movement  of  the  carriage- 
means  beyond  the  magazine  operates  the 
magazine-shifting  devices,  means  whereby 
the  movement  of  the  carriage-means  beyond  75 
the  center  of  the  record  table  lowers  the 
tone  arm  to  the  record,  motor  means  for 
Avinding  the  spring  of  the  gramophone,  and 
devices  whereby  this  motor  is  actuated  to 
wind  this  spring  during  the  movement  of  80 
the  carriage-means. 

In  testimony  whereof  I  hereunto  affix  my 
signature. 

WILLIAM  C.  POTTS. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I  Jonas  Albert  John- 
sen,  a  subject  of  the  King  of  Norway,  resid- 
ing at  Christiania,  Norway,  have  invented 
5  certain  new  and  useful  Improvements  in  De- 
vices for  Transmitting  or  Transforming  Mi- 
croniovements;  and  I  do  hereby  declare  the 
following  to  be  a  full,  clear  and  exact  de- 
scription of  the  invention,  such  as  will  en- 

10  able  others  skilled  in  the  art  to  which  it  ap- 
pertains to  make  and  use  the  same,  reference 
being  had  to  the  accompanying  drawings, 
and  to  letters  or  figures  of  reference  marked 
thereon,  which  form  a  part  of  this  specifica- 

15  tion. 

In  various  apparatus  it  is  required  to 
transmit  a  rapid  oscillatory  movement  from 
one  member  to  another  and  in  some  cases 
at  the  same  time  to  alter  (increase  or  reduce) 

20  the  oscillations.  This  applies  more  particu- 
larly to  devices  such  as  microphones,  tele- 
phones, gramophones,  automatic  recording 
devices,  etc.,  and  generally  to  any  apparatus 
whose  function  is  based  or  depends  upon 

25  wliat  may  be  designated  by  the  general  term 
of  micro-movements. 

While  the  transmission  of  oscillatory 
movements  by  means  of  lever  systems  gen- 
erally presents  in  mechanics  no  particular 

30  difficulties,  the  simple  law  according  to 
which  the  product  of  the  lever  by  the  power 
remains  constant  and  which  affords  the  nec- 
essary guidance  for  designing  mechanisms  of 
this  nature  for  the  transmission  of  micro- 

35  movements  by  means  of  levers  has  presented 
difficulties  which  have  not  as  yet  been  over- 
come. Many  efforts  have  been  made,  for  in- 
stance, to  increase  the  strength  of  a  micro- 
phone  by   connecting  the   diaphragm   and 

40  the  member  acting  on  the  carbon  box  by 
means  of  a  lever  system  or  to  transmit  the  os- 
cillations of  a  primary  swinging  diaphragm 
to  another  one  (the  latter  to  perform  in- 
creased  movements)    by  means   of   a  lever 

45  system.  These  and  several  other  endeavors 
have  remained  however  without  success  the 
calculated  or  any  increase  at  all  of  the  os- 
cillations or  of  the  secondary  effects  of  the 
swinging  member  having  failed  to  be  real- 

50  ized. 

I  have  now  endeavored  by  numerous  ex- 
periments to  ascertain  the  origin  of  these 
difficulties  and  to  provide  means  by  which 
to  obtain  the  desired  results  and  in  the  fol- 

55  lowing  I  shall  briefly  explain  the  results  I 
have  arrived  at. 


The  main  reason  why  lever  systems  act 
otherwise  with  regard  to.  micro-movements 
than  with  regard  to  common  oscillatory 
movements  and  why  micro-movements  can  60 
not  be  transmitted  or  transformed  by  means 
of  levers  according  to  the  rules  otherwise 
applying  to  lever  systems  lies  in  the  weak- 
ness, the  small  amplitude  and  the  sometimes 
complex  character  of  the  micro-movements  65 
and  also  in  the  fact  that  such  movements 
(more  particularly  sound  waves)  besides  the 
direct  effects  of  the  elementary  movement 
have  also  secondary  effects  due  to  the  rapid 
succession  of  the  movements.  Thus,  for  ex-  70 
ample,  a  lever  subjected  to  the  action  of 
sound  waves  will  transmit  the  oscillations  in- 
dependent of  the  length  of  the  lever  arms  in 
directions  in  which  the  oscillations  shall  be 
most  easily  able  to  put  material  in  oscillatory  7  5 
movements.  In  order  to  prevent  a  micro- 
movement  imparted  to  a  lever  from  being  to 
any  appreciable  extent  transmitted  through 
the  oscillating  axis  of  the  lever,  and  to  pro- 
vide that  it  shall  be  transmitted  only  80 
through  its  working  arm,  it  is  essential  in 
the  first  place  to  concentrate  a  sufficient  mass 
about  the  oscillating  axis  of  the  lever,  to  en- 
able the  inertia  of  said  mass  (analogously 
with  an  anvil)  to  prevent  the  lever  from  get-  85 
ting  into  independent  oscillations  (which 
would  be  transmitted  through  its  oscillating 
axis)  or  at  any  rate  only  to  a  minimum  ex- 
tent. I  have  found  that  with  a  lever  consist- 
ing of  one  or  more  arms  and  of  a  body  ar-  90 
ranged  in  the  above  manner  and  by  locating 
the  fulcrum  of  the  lever  in  or  close  to  the 
center  of  gravity  of  the  entire  oscillating 
body,  I  am  able  to  transmit  the  oscillations 
through  levers  with  the  desired  effect.  95 

I  have  further  found  that  it  is  essential 
for  obtaining  the  desired  result  that  the  con- 
nection between  the  primary  oscillating 
member  and  the  lever  be  an  entirely  free 
contact,  the  lever  being  pressed,  for  example,  lOO 
by  means  of  a  spring,  against  the  said  oscil- 
lating member.  In  order  to  obtain  in  prac- 
tice an  accurate  equilibration  of  the  lever  it 
has  proved  advantageous  not  to  suDport  the 
pivots  of  the  lever  in  bearings  but  to  give  105 
them  a  pointed  shape  and  arrange  them  to 
be  supported  by  holders  resilient  in  an  axial 
direction. 

The  present  invention  has  for  its  object 
to  utilize  these  results  in  devices  of  every  110 
(le.scri])tion  in  which  an  accurate  transmis- 
sion of  micro-movements  is  required  in  cou- 
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nection  with  an  alteration,  if  any,  (increase 
or  reduction)  of  the  movements  or  further- 
ance of  certain  oscillations  in  the  case  of 
combined  or  complex  micro-movements. 
Uj  Some  examples  of  carrying  out  my  inven- 
tion will  be  described  in  the  following  speci- 
fication reference  being  had  to  the  accom- 
panying draAvings,  in  which : 

Figures  1  and  2  show  respectively  in  axial 

jQ  section  and  in  plan  the  essential  parts  of 
a  microphone  with  a  lever  system  the  ob- 
ject of  which  is  to  considerably  increase 
the  efficiency  of  the  microphone. 

Figs.  3  and  4  shoiw  a  modified  arrange- 

15  ment  for  the  same  purpose. 

Fig.  5  shows  diagTammatically  a  lever  ar- 
rangement designated  for  use  more  particu- 
larly in  cases  where  a  very  considerable  in- 
crease of  the  oscillations  is  desired  for  ex- 

20  ample  in  the  graphic  record  of  soimd  waves. 
Figs.  6  and  7  shows  a  modified  arrange- 
ment of  a  microphone  according  to  the  pres- 
ent invention. 

Figs.  8  and  9  illustrates  a  form  of  hook 

25  for  connecting  the  diaphragm  with  tlie 
lever  system. 

Figs.  10-15  show  details  of  three  other 
forms  of  such  hooks. 

Figs    16-21    show    details    of    different 

30  forms  of  means  for  supporting  the  levers. 
Figs.   22-25   illustrate   a   modification   of 
a  microphone  according  to  the  present  in- 
vention,   showing    especially    a    preferable 
manner   of   mounting   and    connecting   the 

35  microphone  device  proper  with  the  casing. 
Figs.   26-29   show  two   special   forms   of 
electrodes. 

In  Figs  1  and  2,  1  is  a  microphone  dia- 
phragm and  2  the  carbon  box  which  is  lo- 

40  cated  laterally  in  the  microphone  box  and 
may  be  of  any  suitable  construction.  3  is  a 
lever  connected  at  one  end  with  a  movable 
electrode  4  of  the  carbon  box,  which  elec- 
trode may  conveniently  be  of  spherical  shape 

45  so  that  it  can  be  made  thin  and  light.  For 
the  same  reason  the  electrode  may  be  made 
of  aluminum  which  is  carbonized  on  its 
active  surface.  The  thickness  of  the  lever 
increases  from  its  tapering  end  toward  the 

60  other  end  which  is  shown  in  the  shape  of  a 
broad  and  thick  boss  5  provided  on  its 
lateral  faces  with  pins  or  pivots  6  Avhich 
extend  into  corresponding  recesses  in  the 
springs  7  which  are  secured  to  a  projection 

55  8  in  the  microphone  box  (it  is  of  course  suffi- 
cient for  the  purpose  that  one  of  the  points 
be  acted  upon  by  a  spring). 

Instead  of  supporting  the  lever  in  the 
way  just  described  I  may  make  use  of  other 

60  arrangements  for  obtaining  the  result  aimed 
at.  As  illustrated  in  Figs.  16  and  17,  show- 
ing axial  sections  through  the  pivot  ends  of 
the  lever  boss  I  may  obtain  a  laterally  yiehl- 
ing  bearing  by  placing  a  diaphragm  or  cap 

65  31  on  the  end  of  the  boss  covering  a   de- 


pressed portion  32  in  the  same.  Said  cap 
ma}^,  as  shown  in  Fig.  16  be  pressed  on  the 
boss  outside  the  same  or  it  may  be  inserted 
in  the  depressed  portion  as  shown  in  Fig.  17. 
I  may  also  support  the  lever  by  means  of  a  70 
spring  thereby  doing  wholly  away  with  a 
regular  pivot  arrangement.  Examples  of 
such  supports  are  shown  in  Figs.  18  to  21. 

In  the  form  shown  in  Figs.  18  and  19 
a  flat  spring  35  is  fixed  at  its  ends.  The  75 
l)oss  or  pivot  end  of  the  lever  is  made  in  two 
parts  36  and  37  and  secured  to  the  spring 
in  the  manner  shown  so  that  the  latter  will 
act  as  a  torsion  spring  when  the  lever  vi- 
brates. 80 

In  tlie  form  shown  in  Figs.  20  and  21  the 
boss  is  secured  at  its  ends  to  spring  38  ex- 
tending parallel  with  the  lever  from  a  fixed 
point  of  the  microphone  casing.  The  lever 
might  also  be  supported  by  a  single  spring  g5 
attached  in  a  similar  manner  to  the  boss  in 
the  center  line  of  the  lever. 

The  connection  between  the  microphone 
diaphragm  1  and  the  lever  3  is  as  shown  in 
Figs.  1-4  effected  b}'  means  of  a  hook  9  90 
screwed  on  to  the  diaphragm,  the  lever  rest- 
ing within  the  hook  and  being  kept  pressed 
against  the  same  by  a  spring  10  secured  to 
the  lever.  Figs.  8  and  9  illustrate  a  more 
suitable  form  of  such  a  hook  which  permits  <)5 
the  diaphragm  and  the  lever  system  to  be 
easily   disconnected. 

The  hook  11  is  riveted  to  the  diaphragm 
and  has  the  form  of  a  fork.  The  ends  of 
the  forks  form  each  one  half  of  a  hollow  100 
pin  12.  13  is  a  screw  which  fits  threads  on 
the  inside  of  the  pin  halves.  The  head  14 
of  the  screw  has  a  ridge  or  collar  15  which 
fits  around  the  pin,  so  that  when  the  lever 
has  been  inserted  in  the  hook  and  the  screw  105 
is  applied  this  collar  will  keep  the  pin 
halves  together.  The  lever  will  then  rest  on 
the  end  of  the  screw  and  may  be  adjusted 
bj^  means  of  the  screw. 

Other  forms  of  hooks  are  shown  in  Figs.  110 
10-15. 

In  Figs.  10  and  11  I  ha^'e  shown  an  ar- 
rangement in  wliich  the  microphone  dia- 
phragm carries  a  short  bifurcated  screwstud 
40;  the  hook  41  is  ]3rovided  with  a  flat  shaft  115 
42  fitting  closel}?  into  the  slot  43  of  the 
screwstud  and  with  a  collar  44  serving  as  a 
bearing  for  a  nut  45  by  means  of  which  the 
hook  is  secured  to  the  screwstud.  Adjust- 
ment of  the  distance  between  the  edge  of  the  120 
hook  and  the  diaphragm  may  be  obtained 
by  means  of  a  washer  46. 

The  form  shown  in  Figs.  12  and  13  is  a 
anodification  of  the  form  shown  in  Figs.  10 
and  11,  a  right  and  left-threaded  nut  48  be-  125 
ing  used  to  connect  the  hook  47  with  the 
screwstud  49. 

The  form  of  hook  shown  in  Figs.  14  and 
15  resembles  the  modification  just  described 
but  in  this  instance  the  hook  itself  is  split  130 
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SO  as  to  allow  of  easy  insertion  and  removal 
of  the  lever  in  the  eye  of  the  hook  without 
disconnecting  the  lever  from  the  micro- 
phone box. 
5  Although  it  is  preferable  to  so  arrange  the 
axis  of  oscillation  of  the  lever  as  not  to  have 
the  latter  carried  by  the  diaphragm,  satis- 
factory results  may  also  be  attained  by  plac- 
ing the  bearings  of  the  lever  directly  on  the 

10  diaphragm  and  such  an  arrangement  _  is 
shoAvn  in  Figs.  3  and  4.  In  this  modification 
the  lever  arrangement  is  inverted,  the  lever 
itself  abutting  against  a  lug  16  secured  to 
the  diaphragm  and  being  pressed   against 

15  the  same  hj  a  S]oring  10  secured  to  the  lever 
and  resting  within  the  hook  IT  secured  to 
the  diaphragm. 

When  it  is  desired  to  increase  the  micro- 
oscillations  to  a  very  large  extent,  it  is  pref- 

20  erable  to  use  a  bell-crank  lever  as  shown 
diagrammaticallj^  in  Fig.  5.  In  this  figure  1 
represents  a  diaphragm  and  3  the  pivot 
point  of  the  lever.  The  long  arm  of  the  lat- 
ter is  composed  of  light  rods  18,  19,  the  first 

25  one  of  which  has  a  knee  21  against  which  a 
pointed  lug  22  on  the  diaphragm  abuts.  20 
is  the  boss  of  the  lever,  and  the  lever  is 
shown  as  being  used  for  recording  vibra- 
tions on  a  strip  of  paper. 

30  Fig.  6  shows  a  microphone  arrangement 
by  which  an  increased  efficiency  is  obtained 
by  a  system  of  two  combined  levers.  The 
microphone  box  is  in  this  case  provided 
with  bottom-  and  top-electrodes  24,  25  se- 

'35  cured  to  one  end  of  levers  26,  27,  the  lever  26 
being  single  armed  and  the  lever  27  double 
armed.  A  spring  28  secured  to  the  lever  26 
and  abutting  against  the  end  of  the  lever  27 
acts  to  keep  either  lever  in  contact  with  a 

<.Q  hook  29  carried  by  the  diaphragm. 

The  mode  of  operation  of  the  arrange- 
ment, as  will  be  seen,  is  such  that  an  oscilla- 
tion of  the  diaphragm  in  one  direction  will 
cause  the  operative  ends  of  the  levers  to 

45  move  away  from  each  other,  whereas  an  os- 
cillation in  tlie  opposite  direction  will  cause 
them  to  approach  each  other,  and  hereby 
the  efficiency  of  the  carbon  box  will  be  in- 
creased. 

50  I  shall  now  describe  the  microphone  (em- 
bodying my  invention)  shown  in  Figs. 
22-25.  Fig.  22  shows  a  section  through  the 
casing,  the  operative  parts  and  the  cover  be- 
ing removed.     Fig.  23  is  a  section  through 

£5  the  microphone  box  carrying  the  working 
parts  of  the  microphone.  Fig.  24  is  a  sec- 
tion through  the  cover.  Fig.  25  is  a  plan 
view  of  the  microphone  box. 

In  the  modification  the  working  parts  are 

GO  marked  with  the  same  reference  character  as 
in  Figs.  1-4.  The  diaphragm  1  is  secured  to 
the  frame  or  box  50  carrying  the  other 
worlring  parts  by  means  of  a  ring  51  of  an- 
gular cross  section.    This  ring  may  be  held 

Co  by  friction  or  by  screw  threads  on  the  cir- 


cumference of  the  box.  The  latter  may  be 
provided  with  screwthreads  52  correspond- 
ing with  screwthreads  53  on  the  inside  of 
the  casing  54  or  it  may  be  held  in  the  bot- 
tom of  the  casing  simply  by  friction.  The  70 
cover  55  is  after  the  insertion  of  the  micro- 
phone box  screwed  on  the  same,  whereby  the 
contact  springs  56  of  the  carbon  box  are 
pressed  against  the  contact  piece  57  on  the 
inside  of  the  cover.  58  is  an  electric  connec-  75 
tion  between  the  boss  of  the  lever  and  the 
microphone  box  or  frame.  This  connection 
has  proved  useful  for  the  reason  that  the 
electrical  connection  afforded  b}'^  the  bearing 
points  of  the  lever  is  of  such  nature  that  it  go 
creates  considerable  resistance  and  therefore 
has  disturbing  effects  on  the  microphone 
action.  In  this  modification  I  have  shown  a 
carbon  box  of  an  oval  form,  which  form  has 
been  found  preferable  for  the  following  rea-  85 
son.  When  the  electrode  is  carried  by  a  le- 
ver as  in  the  present  invention  the  electrode 
will  have  a  greater  movement  at  its  outer 
than  at  its  inner  end.  This  is  to  some  degree 
a  disadvantage  and  by  making  its  radial  di-  90 
mension  small  and  enlarging  it  sidewise 
this  disadvantage  is  lessened.  In  this  figure 
as  well  as  in  Fig.  1  it  will  be  seen  that  the 
carbon  box  with  the  electrodes  is  so  disposed 
that  the  inward  movement  of  the  diaphragm  95 
causes  the  movable  electrode  to  move  out 
from  the  box,  that  is  to  say  the  pressure  on 
the  carbon  grains  is  decreased,  whereas  in 
the  usual  arrangement  this  pressure  is  in- 
creased, when  the  diaphragm  through  the  100 
sound  waves  is  moved  inwardly.  This  dif- 
ference from  the  usual  arrangement  im- 
proves the  sensibility  of  the  microphone. 

In  Figs.  26  to  29  I  have  shown  a  special 
form  of  electrodes,  which  I  have  found  pref-  105 
erable  in  connection  with  this  invention. 

In  the  form  shown  in  Figs.  26  and  27  the 
electrode  has  a  ribbed  surface,  the  ribs  being- 
arranged  in  a  direction  so  as  to  extend  hori- 
zontally when  the  microphone  is  used,  and  110 
having  in  cross-section  a  saAvtooth-like  form 
with  the  sloping  face  turned  upward.  With 
this  form  the  static  pressure  becomes  less. 

In  the  form  of  Figs.  28  and  29  corrugated 
electrodes  are  shown  having  the  corrugations  115 
so  disposed  as  to  extend  vertically  when  the 
microphone  is  used.  In  this  form  the  corru- 
gations in  the  two  opposed  electrodes  have  a 
peculiar  form  so  as  to  secure  the  same  dis- 
tance between  the  two  corrugated  surfaces  120 
throughout  their  extent.  To  this  end  the 
bottom  of  each  corrugation  has  a  round  form 
as  shown,  the  center  of  the  arc  being  in  the 
point  of  the  opposed  corrugation.  In  this 
manner  I  secure  a  greater  efficiency  of  the  125 
electrodes  because  the  whole  surface  gets 
active  and  no  dead  corners  are  created  as 
Avhen  the  corrugations  have  a  pointed  shape 
at  the  bottom. 

I  do  not  limit  myself  to  the  manner  of  130 
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carrying  out  or  using  my  invention  as  speci- 
fied above.  Lever  mechanisms  according  to 
the  present  invention  may  be  used  to  pro- 
duce vibrations  in  electrical,  optical  or  other 
5  apparatus  by  means  of  diaphragms  or 
chords  adapted  to  have  oscillatory  move- 
ments imparted  thereto  by  sounding  bodies. 
In  this  way  desired  synchronous  effects  may 
be  realized  by  very  simple  means. 

10  Instead  of  connecting,  as  above  stated,  a 
single  diaphragm  or  other  primarily  oscil- 
lating member  with  a  plui-ality  of  operative 
organs,  one  may  inversely  connect  a  plu- 
rality of  primarily  oscillating  organs  with 

15  a  single  operative  member  (or  with  a  plu- 
rality of  such  members). 

As  regards  the  way  of  carrying  out  the 
invention  it  may  be  stated  that  a  lever  sys- 
tem may  be  composed  of  different  materials 

20  so  as  to  use,  for  example,  a  heavier  material 
for  the  oscillating  body  with  great  mass  con- 
centrated around  the  oscillatory  axis.  It 
would  also  be  possible  to  construct  the  en- 
tire oscillatory  bod}^  as  a  body  of  revolution 

25  with  a  central  portion  of  great  mass  and 
whose  peripheral  parts  Avhere  the  ^joints  of 
contact  for  the  diaphragm  or  other  oscillat- 
ing members  are  located,  may  be  in  the  form 
of  a  disk  of  light  construction. 

30  When  microphones  according  to  the  pres- 
ent invention  are  constructed  for  use  on  long 
lines,  they  may  be  provided  with  means 
whereby  the  action  of  the  lever  system  may 
be  lessened  or  neutralized.     This  may  be 

35  done,  for  example,  by  means  of  pressure 
exerted  on  the  diaphragm  around  its  center, 
or  by  pressure  on  the  lever  or  the  oscillating 
body.  It  may  also  be  done  by  an  electrical 
resistance  which  is  inserted  in  series  or  in 

40  parallel  with  the   secondary  conductor,   or 
simply  by  employing  a  device  similar  to  the 
socalled    Iris-diaphragm    used    in    photo- 
graphic cameras. 
What  I  claim  is : 

45  1.  In  a  device  of  the  character  specified, 
the  combination  with  a  primary  oscillating 
member,  of  means  for  transmitting  or  trans- 
forming the  oscillations  of  said  member,  a 
lever  interposed  between  said  member  and 

50  said  means  comprising  a  lever  arm  having 
one  of  its  ends  attached  to  said  means  and 
an  enlargement  at  the  other  end  of  said  arm, 
said  enlargement  being  a  body  of  great  mass 
relatively  to  the  mass  of  the  lever,  means  to 

55  pivotally  support  said  enlargement  substan- 
tially at  the  center  of  gravity  of  the  lever 
system  and  a  connection  betAveen  said  lever 
and  said  primary  oscillating  member. 

2.  In  a  device  of  the  character  specified, 

60  the  combination  with  a  primary  oscillating 
member,  of  means  for  transmitting  or  trans- 
forming the  oscillations  of  said  member,  a 
lever  interposed  between  said  member  and 
said  means  comprising  a  lever  arm  having 

66  one  of  its  ends  attached  to  said  means  and 


an  enlargement  at  the  other  end  of  said  arm, 
said  enlargement  being  a  body  of  great  mass 
relatively  to  the  mass  of  the  lever,  means  to 
pivotally  support  said  enlargement  substan- 
tially at  the  center  of  gravity  of  said  en- 
largement and  a  connection  between  said 
lever  and  said  primary  oscillating  member. 

3.  In  a  device  of  the  character  specified, 
the  combination  with  a  primary  oscillating 
member,  of  means  for  transmitting  or  trans- 
forming the  oscillations  of  said  member,  a 
lever  interposed  between  said  member  and 
said  means  comprising  a  lever  arm  having 
one  of  its  ends  attached  to  said  means  and  an 
enlargement  at  the  other  end  of  said  arm 
said  enlargement  being  a  body  of  great  mass 
relatively  to  the  mass  of  the  lever,  yield- 
ingly supported  bearings  by  which  said  en- 
largement is  pivotally  carried,  and  a  con- 
nection between  said  lever  and  said  primary 
oscillating,  member. 

4.  In  a  device  of  the  character  specified, 
the  combination  with  a  primary  oscillating 
member,  of  electrodes  for  transmitting  or 
transforming  the  oscillations  of  said  mem- 
ber, a  lever  interposed  between  said  member 
and  said  electrodes,  said  lever  comprising  a 
lever  arm  having  one  of  its  ends  contacting 
with  one  of  said  electrodes  and  an  enlarge- 
ment at  its  opposite  end  said  enlargement 
being,  a  body  of  great  mass  relatively  to  the 
mass  of  the  lever,  yieldingly  supported  bear- 
ings in  which  said  enlargement  is  pivotally 
carried,  and  a  connection  between  said  lever 
and  said  primary  oscillating  member. 

5.  In  a  device  of  the  character  specified, 
the  combination  with  an  oscillatory  dia- 
phragm, of  means  for  transmitting  or  trans- 
forming the  oscillations  of  said  diaphragm, 
a  lever  interposed  between  said  diaphragm 
and  said  means,  said  lever  comprising  a  le- 
ver arm  having  one  of  its  ends  contacting 
with  said  means  and  an  enlargement  at  its 
opposite  end  said  enlargement  being  a  body 
of  great  mass  relatively  to  the  mass  of  the 
lever,  yieldingly  supported  bearings  in 
which  said  enlargement  is  pivotally  carried, 
and  a  spring  actuated  contact  connection  be- 
tween said  lever  and  said  diaphragm. 

6.  In  a  device  of  the  character  specified, 
the  combination  with  an  oscillatoi'y  dia- 
phragm, of  means  for  transmitting  or  trans- 
forming the  oscillations  of  said  diaphragm, 
said  means  including,  a  movable  electrode,  a 
lever  interposed  between  said  diaphragm 
and  said  means,  said  lever  comprising  a  le- 
ver arm  having  one  of  its  ends  attached  to 
said  movable  electrode  and  an  enlargement 
at  its  opposite  end  said  enlargement  being 
a  body  of  great  mass  relatively  to  the  mass 
of  the  lever,  yieldingly  supported  bearings 
in  which  said  enlargement  is  pivotally  car- 
ried, and  a  spring  actuated  contact  connec- 
tion between  said  lever  and  said  diaphragm. 

7.  In  a  device  of  the  character  specified, 
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the  combination  with  a  primary  oscillating 
member,  of  means  for  transmitting  or  trans- 
forming the  oscillations  of  said  member,  a 
lever  interposed  between  said  member  and 
5  said  means  comprising  a  lever  arm  having 
one  of  its  ends  attached  to  said  means  and  an 
enlargement  at  the  other  end  of  said  arm 
said  enlargement  being  a  body  of  great  mass 
relativelj^  to  the  mass  of  the  lever,  yieldingly 

10  supported  bearings  by  which  said  enlarge- 
ment is  pivotally  carried,  and  a  spring  ac- 
tuated contact  connection  between  said  lever 
and  said  primary  oscillating,  member,  said 
connection  comprising  a  hook  secured  to  said 

15  primary  oscillating  member  in  which  hook 
said  lever  arm  is  supported. 

8.  In  a  device  of  the  character  specified, 
the  combination  with  a  primary  oscillating 
member,  of  means  for  transmitting  or  trans- 

20  forming  the  oscillations  of  said  member,  a 
lever  interposed  between  said  member  and 
said  means  comprising  a  lever  arm  having 
one  of  its  ends  attached  to  said  means  and  an 
enlargement  at  the  other  end  of  said  arm 

25  said  enlargement  being  a  body  of  great  mass 
relatively  to  the  mass  of  the  lever,  yieldingly 
supported  bearings  by  which  saicl  enlarge- 
ment is  pivotally  carried,  a  coimection  be- 
tween said  lever  and  said  primary  oscillat- 

30  ing  member,  said  connection  comprising  a 
hook  secured  to  said  primary  oscillating 
member  in  which  hook  said  lever  arm  is  sup- 
ported, and  means  for  yieldingly  pressing 
said  lever  arm  against  said  hook. 

35  9.  In  a  device  of  the  character  specified, 
the  combination  with  a  primary  oscillating 
member,  of  means  for  transmitting  or  trans- 
forming the  oscillations  of  said  member,  a 
lever  interposed  between  said  member  and 

40  said  means  comprising  a  lever  arm  having 
one  of  its  ends  attached  to  said  means  and  an 
enlargement  at  the  other  end  of  said  arm, 
yieldingly  supported  bearings  by  which  said 


enlargement  is  pivotally  carried,  and  a  con- 
nection between  said  lever  and  said  primary  45 
oscillating  member,  said  connection  compris- 
ing a  hook  portion  secured  to  said  primary 
oscillating  member  in  which  hook  portion 
said  leA^er  arm  is  supported,  and  a  screw  and 
nut  member  adapted  to  engage  said  hook  50 
portion. 

10.  A  telephone  transmitter  or  micro- 
phone, comprising  a  diaphragm,  a  lever  hav- 
ing one  of  its  ends  enlarged  and  of  great 
mass  relatively  to  the  body  of  the  lever,  a  55 
pivotal  support  for  the  enlarged  end  of  said 
lever,  a  connection  between  the  diaphragjn 
and  the  lever  whereby  the  oscillations  of  the 
former  are  imparted  to  the  latter,  and  means 
for  transforming  the  oscillations  of  the  le-  60 
ver  into  varied  electric  currents,  said  means 
comprising  granulated  carbon  and  oblong 

or    oval    electrodes    in    contact    with    said, 
carbon. 

11.  In  a  device  of  the  character  sj)ecified,  65 
the  combination  with  a  primary  oscillating 
member,  of  means  for  transmitting  or  trans- 
forming the  oscillations  of  said  member,  a 
lever  interposed  between  said  member  and 
said  means  comprising  a  lever  arm  having  70 
one  of  its  ends  attached  to  said  means  and 
an  enlargement  at  the  other  end  of  said  arm 
said  enlargement  being  a  body  of  great  mass 
relatively  to  the  mass  of  the  lever,  a  connec- 
tion between  said  lever  and  said  primary  os-  75 
cillating  member  and  yieldingly  supported 
bearings  by  which  said  enlargement  is  piv- 
otally carried,  said  bearings  consisting  of 
pointed  pins  bearing  against  diaphragms. 

In  testimony  that  I  claim  the  foregoing  as  80 
my  invention,  I  have  signed  my  name  in 
presence  of  two  subscribing  witnesses. 

JONAS  ALBERT  JOHNSEN. 

Witnesses : 

H.  E.   GUTTORNSEN, 

C.  Fabricius  Hansen. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents, 

Washington,  D.  C." 
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Specification  of  Letters  Patent.        Patented  June  13,  1917. 

Application  filed  May  13, 1914.     Serial  No.  838,241. 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  Henrt  H.  Murray, 
a  citizen  of  the  United  States,  and  a  resi- 
dent of  Riverton,  county  of  Burlington  and 
5  State  of  New  Jersey,  have  iuA'ented  certain 
new  and  useful  ImproA'^ements  in  Stop 
Mechanisms  for  Talking- Machines,  of  which 
tlie  following  is  a  specification. 

One  object  of  this  in-Acntion  is  to  ])i'0vide 

10  in  a  talking  machine  improved  automatic 
means  for  stopping  the  same;  and  more 
specifically  to  provide  in  a  talking  machine 
including  a  rotary  record  support,  an  elec- 
tric motor  for  actuating  the  same,  and  sound 

15  reproducing  means  arranged  to  cooperate 
with  a  record  on  the  support,  a  switch  for 
controlling  the  motor,  a  brake  for  stopping 
the  record  support,  automatic  means  con- 
trolled by  a  relative  movement  between  the 

20  sound  reproducing  means  and  a  record  on 
the  support  adjustable  to  actuate  the  switch 
and  the  brake  to  stop  the  motor  and  the 
record  support  upon  the  completion  of  the 
repi'oduction  of  the  sounds  recoi'ded  on  the 

25  record,  and  secondary  automatic  means  actu- 
ated by  the  motor  independently  of  the  posi- 
tion of  the  sound  reproducing  means,  to 
actuate  the  switch  and  the  brake  after  the 
motor  has  been  in  operation  for  a  prede- 

30  (ermined  period,  slight!}'  greater  than  would 
be  required  to  reproduce  the  sounds  from 
the  largest  record  for  which  the  machine  is 
designed,  to  prevent  the  motor  from  being 
luiintcntionally    operated    through    an    in- 

35  definite  peiiod. 

Further  objects  of  this  invention  will  ap- 
])ear  hereinafter. 

In  the  accompanying  drawings,  Figure  1 
is  a  fragmentary  top  plan  A^iew  of  a  talking 

40  machine  ccnstructed  in  accordance  with  this 
indention,  with  the  parts  shoAvn  as  they  ap- 
pear at  the  beginning  of  the  operation  of 
the  talking  machine  in  reproducing  sounds 
from  a  record;   Fig.  2  a  fragmentary  top 

45  plan  view  of  the  same,  but  showing  the 
paris  as  they  appear  upon  the  completion 
of  the  reproduction  of  sound  from  the  rec- 
ord, and  after  the  operation  of  the  machine 
has  been  stopped  automatically  by  the  move- 


ment of  the  sound  reproducing  means;  Fig.  50 
3  a  fragmentary^  top  plan  view  of  the  same, 
but  showing  the  parts  as  they  appear  after 
the  operation  of  the  talking  machine  has 
been  stopped,  independently  of  the  move- 
ment of  the  sound  reproducing  means  by  55 
secondary  stopping  means  forming  a  part 
of  this  invention;  Fig.  4  a  vertical  section 
on  line  4 — 4  of  Fig.  2;  Fig.  5  a  fragmentary 
perspective  of  the  automatic  stopping  mech- 
anism forming  a  part  of  this  iuA-ention  with  60 
the  parts  in  the  positions  illustrated  in  Fig. 
3;  Fig.  6  an  enlarged  fragmentary  vertical 
section  of  a  part  of  the  same ;  Fig.  7  an  en- 
larged fragmentary  vertical  section  on  line 
7 — 7  of  Fig.  2  with  pai-ts  omitted  for  clear-  65 
ness;  Fig.  8  a  horizontal  section  on  line  8 — 8 
of  Fig.  7,  with  parts  omitted  for  clearness, 
and  Fig.  9  a  fragmentary  top  plan  Adew  of 
the  secondary  stopping  means. 

Referring  to  the  drawings,  one  embodi-  70 
ment  of  this  invention  comprises  a  talking 
machine  including  the  usual  or  any  suitable 
cabinet  providing  a  flat  horizontal  i^artition 
or  sujiport  10,  spaced  above  which  is  a  hori- 
zontal rotary  disk  record  support  11,  adapt-  75 
ed  to  carry  the  usual  or  any  suitable  disk 
sound  record  12,  the  record  shoAvn  being  pro- 
vided on  its  upper  surface  with   a   spiral 
sound  groove  13  of  uniform  depth  and  in 
the  form  of  lateral  undulations  correspond-  80 
ing  to  sound  Avaves.     The  record  support  11 
is    provided    Avith    a    marginal    cylindrical 
flange  or  rim  14  depending  therefrom  and 
integral  or  othei^AAdse  rigid  thereAvith,  for  a 
purpose  that  Avill  appear  hereinafter.     The  85 
record  support  is  carried  by  the  upper  end 
of  a  rotary  spindle  15,  AA^hich  projects  up- 
VNiirdly  freely  through  an  aperture  16  y>\o- 
vided    therefor    in    the    support    10.     The 
spindle  15  is  mounted  to  rotate  about  a  fixed  90 
vertical  axis  coincident  with  its  longitudinal 
axis  in  suitable  bearings  depending  from  a 
rigid  motor   support   17   arranged  beneath 
and  secured  to  the  horizontal  support  10. 

For  rotating  the  record  support  11,  an  95 
electric  motor  20  is  arranged  beneath  the 
horizontal  support  10  and  is  rigidly  secured 
to  the  motor  support  17  in  any  suitable  man- 
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ner.  The  motor  20  is  provided  with  a  liori- 
zontal  driving  shaft  21,  which  rotates  about 
a  fixed  horizontal  axis,  and  which  is  ter- 
minally connected  by  anj^  suitable  coupling 
5  22  with  a  horizontal  driving  spindle  23  in 
alinement  therewith,  and  which  is  mounted 
to  rotate  about  a  fixed  horizontal  axis  in 
suitable  bearings  24,  and  25,  depending  from 
and   rigid   with   the   motor   frame   17,   the 

10  spindle  23  being  held  against  longitudinal 
movement  in  any  suitable  manner.  Rigidly 
mounted  upon  or  integral  Avith  the  spindle 
23  and  coaxial  therewith  is  a  worm  26  which 
engages  a  worm  gear  27  rigid  and  coaxial 

15  with  the  vertical  spindle  15,  whereby  the 
spindle  15  is  rotated  to  rotate  the  record 
support. 

Mounted  upon  the  horizontal  spindle  23 
is  a  governor  including  balls  28  carried  by 

20  springs  29,  secured  to  a  collar  30  fixed  on 
the  driving  spindle  23,  and  to  a  sleeve  31 
slidable  longitudinally  of  the  driving  spindle 
23,  and  carrying  fixed  thereon  a  friction 
disk  32  which  engages  a   friction   pad   33 

25  carried  by  an  arm  3-i  rigid  with  a  shaft  35, 
which  is  rotatively  adjustable  by  Avell  known 
means  (not  shown)  to  cause  the  motor  and 
record  supi)ort  to  rotate  at  a  predetermined 
late. 

30  Above  the  record  12  is  the  usual  or  any 
suitable  sound  box  or  soimd  reproducer  40, 
which  is  connected  to  the  smaller  end  of  a 
hollow  tapering  tone  arm  41  to  communicate 
therewith,  and  to  swing  across  the  record  12, 

35  the  tone  arm  being  supported  at  its  larger 
end  by  Avell  known  means  (not  shown)  to 
swing  about  a  fixed  vertical  axis.  The 
sound  box  40  is  provided  with  the  usual  or 
any  suitable  stylus  42  arranged  to  cooperate 

40  with  the  sound  record  12  by  engagement  in 
the  undulatory  sound  groove  13  for  propel- 
ling the  sound  box  across  the  record  to  re- 
produce the  sounds  recorded  upon  the 
record. 

45  For  starting  or  stopping  the  rotation  of 
the  record  support  11,  and  the  record  12 
carried  thereby,  automatic  means  are  pro- 
vided which  are  preferably  arranged  mainly 
upon  the   upper  surface   of  the  horizontal 

50  partition  or  support  10  and  beneath  the 
rotary  record  support  11  and  comprising  a 
substantially  flat  horizontal  base  plate  45 
which  is  rigidly  seciired  by  means  of  screws 
46  or  otherwise  to  the  upper  surface  of  the 

55  horizontal  support  10,  the  major  portion  of 
the  base  plate  being  beneath  the  record  sup- 
port 12,  but  one  edge  of  the  base  plate  pro- 
jecting slightly  laterally  outwardly  from 
the  margin  of  the  record  support  as  at  47  in 

60  order  to  display  the  words  "on"  and  "off" 
or  other  suitable  lettering  which  may  be 
impressed  into  the  upper  surface  of  this 
projecting  portion  of  the  base  plate  for  a 
purpose  which  will  appear  hereinafter. 


Arranged  slightly  above  the  base  plate  45 
is  a  switch  and  brake  lever  48  which  is 
mounted  to  oscillate  about  a  fixed  vertical 
pivot  49  extending  snugly  through  an  aper- 
ture provided  therefor  in  the  base  plate,  a 
washer  50  being  preferably  interposed 
around  the  pivot  49  between  and  in  contact 
with  the  under  surface  of  thh  switch  lever 
48  and  the  upper  surface  of  the  base  plate 
45,  and  the  pivot  49  being  preferably  pro- 
Added  above  the  SAvitch  lever  with  a  head 
51  haAdng  a  flat  under  surface  Avhich  en- 
gages against  the  upper  surface  of  the 
SAvitch  lever  to  hold  the  sAvitch  lever  rota- 
tably  in  position.  The  sAvitch  lever  48  ex- 
tends from  the  pivot  49  outAvardly  beneath 
the  marginal  flange  14  of  the  record  sup- 
port, and  terminates  in  an  upAvardly  off-set 
portion  extending  outwardly  from  the 
record  support  and  forming  a  handle  52. 

For  holding  the  SAvitch  lever  48  in  an  op- 
erative position  to  cause  the  rotation  of  the 
record  support,  a  horizontally  extending 
latch  55  is  mounted  at  one  end  to  oscillate 
about  a  fixed  vertical  axis  upon  a  sleeve  56, 
AAdiich  is  rotatablj^  mounted  on  a  A^ertical 
pivot  57,  the  loAver  end  of  Avhich  is  rigidly 
secured  to  the  base  plate  45,  and  the  upper 
end  of  which  is  provided  with  a  head  58, 
the  under  surface  of  Avhich  engages  against 
the  upper  end  of  the  sleeve  56  to  prevent 
upAvard  movement  of  the  sleeve.  The  free 
end  of  the  latch  55  is  provided  with  a 
laterally  projecting  outAvardly  tapering 
tooth  59  arranged  to  engage  in  a  corre- 
spondingly tapered  notch  60  provided  there- 
for in  the  edge  of  the  switch  lever  48  adja- 
cent its  ]:)ivot  49,  and  the  arrangement  is 
such  that  Avhen  the  tooth  59  is  in  the  notch 
60  the  sAvitch  lever  48  is  held  in  an  operative 
or  "on"  position,  as  shown  in  Fig.  1,  to 
cause  the  rotation  of  the  record  support,  as 
Avill  appear  hereinafter. 

For  performing  the  double  function  of 
holding  the  tooth  59  of  the  latch  55  in  en- 
gagement Avith  the  notch  60  of  the  SAvitch 
leA-er  48,  and  of  swinging  the  sAvitch  lever  48 
anti-clockwise  from  an  operative  or  "on"  to 
an  inoperative  or  "off"  position,  Avhen  the 
latch  55  is  released  from  engagement  Avith 
the  SAvitch  lever  48,  a  spiral  spring  65  or 
other  resilient  means  is  secured  at  one  end 
to  a  lug  66  projecting  upAvardly  from  the 
latch  55,  Avhile  the  other  end  of  the  said 
spring  is  attached  to  a  lug  67  Avhich  is  pref- 
erably integral  Avith  the  SAvitch  lever  48. 
These  lugs  66  and  67  are  so  positioned  tiuit 
when  the  tooth  59  is  in  engagement  Avith  its 
notch  60,  as  shown  in  Fig.  1.  the  loiigitiidi- 
nal  axis  or  line  of  action  of  the  spiral  spiing 
65  is  spaced  slightly  in  front  of  the  tooth 
59,  and  between  the  tooth  59  and  the  longi- 
tudinal axis  of  the  vertical  pivot  49,  and  be- 
tween the  tooth  59  and  the  axis  of  oscilla- 
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tion  of  the  latch  55,  and  extends  in  a  direc- 
tion nearly  radial  with  respect  to  the  axis  of 
oscillation  of  the  latch  55.  In  this  position 
the  spring  acts  to  hold  the  tooth  59  in  en- 
5  gagement  in  its  notch  60,  but  by  swinging 
the  latch  55  through  a  small  arc  anti-clock- 
Avise,  the  spring  Avill  act  effectively  to  rotate 
the  switch  lever  48  anti-clockwise  into  an 
inoperative  or  "off"  position,  as  shown   m 

10  Figs.  2,  3  and  5.  In  the  latter  position  the 
spring  65  acts  to  hold  the  rear  edge  of  the 
free  end  of  the  latch  55  lightly  in  engage- 
ment with  a  fixed  stop  68  provided  there- 
for and  projecting  upw^ardly  from  the  base 

15  plate  45,  and  maintains  the  tooth  59  in  such 
a  position  that  only  a  slight  rotary  move- 
ment clockwise  is  necessary  to  bring  it  into 
operative  engagement  in  its  notch  60  after 
the  switch  lever  has  been  rotated  manually 

20  to  bring  the  notch  into  alinement  with  the 
tooth. 

When  the  tooth  59  is  in  engagement  in  its 
notch  60,  it  may  be  released  or  thrown  out 
of  engagement  at  any  time  by  a  slight  pres- 

25  sure  anti-clockwise  exerted  manually  or 
otherw-ise  upon  the  switch  lever  48,  in  addi- 
tion to  the  pull  of  the  spring  65,  the  outer 
side  edge  of  the  tooth  and  the  correspond- 
ing wall  of  the  notch  being  inclined  in  a 

30  suitable  direction  to  produce  this  effect,  and 
when  the  tooth  59  is  out  of  engagement  with 
its  notch  and  in  its  normal  inoperative  posi- 
tion, as  shown  in  Figs.  2,  3  and  5,  it  may  be 
brought  into  engagement  in  the  notch  simply 

35  by  manually  rotating  the  switch  lever  48 
clockwise.    The  inner  side  edge  of  the  tooth 

59  and  the  corresponding  wall  of  the  notch 

60  are  preferably  so  shaped  as  to  maintain 
the  tooth  in  engagement  in  the  notch  against 

40  any  pressure  that  may  be  applied  clockwise 
to  the  switch  lever  48. 

For  automatically  releasing  the  latch  55 
from  engagement  with  the  switch  lever  48 
a  horizontally  extending  arm  70  is  mounted 

45  at  one  end  to  rotate  about  a  vertical  axis 
upon  the  sleeve  56,  and  projects  from  the 
sleeve  rearwardly  and  terminates  in  the  rear 
of  the  margin  of  the  record  support  11  in  a 
bifurcated  end  forming  two  fingers  71  and 

50  72.  The  inner  end  of  one,  71,  of  these 
fingers  is  arranged  to  be  engaged  and  actu- 
ated by  the  lower  end  of  a  vertical  stud  73, 
which  is  rigidly  secured  at  its  upper  end 
to  the  under  side  of  the  tapering  tone  arm 

55  41.  The  other  finger  72  of  the  arm  70  is 
preferably  provided  at  its  outer  end  with 
an  upwardly  extending  stud  74  in  the  form 
of  a  handle  for  the  convenient  manual  oper- 
ation or  adjustment  of  the  arm  70. 

60  To  transmit  motion  from  the  arm  70  to 
the  latch  55,  and  at  the  same  time  to  permit 
of  the  adjustment  of  the  arm  70  rotatably 
with  respect  to  the  latch  55,  to  bring  the 
finger  71  into  position  to  be  engaged  by  the 


stud  73  at  any  desired  position,  the  arm  6? 
70  and  the  latch  55  are  preferably  yieldingly 
clamped   in   a    predetermined    relationship 
by   means   of    a    yielding   split    washer    or 
U-shaped   spring  clip    75,   made   of   spring 
steel,  or  other  suitable  material._   The  spring  70 
clip  75,  when  in  operative  position,  partially 
surrounds  the  sleeve  56,  coaxial  therewith, 
and  engages  against  and  is  held  in  position 
by  the  walls  of  an  annular  groove  76,  pro- 
vided therefor  in  the  sleeve  56.     This  clip  75 
75  is  normally  in  contact  with  and  presses 
downwardly  against  the  upper  surface  _  of 
the  corresponding  end  of  the  latch  55,  which 
is    preferably    arranged    above    the    corre- 
sponding end  of  the  arm  70.    A  washer  77  80 
of  fiber  or  other  suitable  material  is  prefer- 
ably placed  around  the  sleeve  56,  between 
the  adjacent  ends  of  the  latch  55  and  the  arm 
70,  and  a  similar  washer  78  is  interposed 
around  the  sleeve  56  and  between  the  under  85 
surface  of  the  corresponding  end  of  the  arm 
70,  and  an  annular  flange  79  which  projects 
outwardly  from  the  lower  end  of  the  sleeve 
56,  preferably  integral  therewith  and  the 
lower  surface  of  which  rests  against  the  90 
upper  surface  of  the  base  plate  45.     The 
arm  70,  the  latch  55  and  the  washers  77 
and  78  are  preferably  rotatable  with  respect 
to  the  sleeve  56,  but  are  normally  clamped 
in  predetermined  positions  with  respect  to  ^^ 
the  sleeve  by  the  spring  clip   75,  with  a 
force  sufficient  to  hold  these  parts  in  fixed 
relationship  under  the  action  of  the  tone 
arm  when  being  carried  across  a  record  by 
means  of  the  stylus  engaging  in  the  record  ^^^ 
groove.    The  arm  70  may,  however,  be  ro- 
tated manually  with  respect  to  the  sleeve  56, 
and  the  latch  55,  by  exerting  a  force  on  the 
handle  74  slightly  in  excess  of  the  force 
exerted  by  the  tone  arm  in  cooperating  with  ^^^ 
the   finger   71   to   disengage   the   tooth   59 
from  its  notch  60. 

For  automatically  controlling  the  electric 
motor  20  there  is  arranged  beneath  and  de- 
pending from  the  base  plate  45  and  coaxial  ^^^ 
with  the  pivot  49,  an  electric  switch  com- 
prising a  flat  circular  horizontal  base  85, 
of  fiber  or  other  insulating  material,  the 
upper  surface  of  which  is  provided  centrally 
with  a  circular  recess  86,  in  which  snugly 
fits  the  lower  end  of  the  vertical  pivot  49 
of  the  switch  lever  48.  The  base  85  is  sur- 
rounded by  a  suitable  vertical  cylindrical 
switch  casing  87,  which  may  be  provided 
with  a  suitable  lining  88  of  insulating  ma- 
terial, and  which  fits  snugly  in  a  cylindrical 
aperture  provided  therefor  in  the  horizontal 
partition  10.  The  lower  end  of  the  casing 
87  fits  snugly  in  an  annular  marginal  recess 
provided  therefor  in  the  upper  surface  of 
the  circular  base,  and  the  base  85  and  cas- 
ing 87  are  clamped  in  fixed  relationship  by 
means    of    vertical    screws    89    extending 


115 
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throiigli   the  base   and   threaded   into   the 
base  i^late  45. 

Within  the  casing  87  and  mounted  upon 
and  projecting  through  the  circular  base  85, 
5  are  a  pair  of  stationary  brass  binding  or 
terminal  posts  90  and  91,  the  upper  ends  of 
which  are  provided  with  flat  rectangular 
heads  92  and  93,  which  are  held  against 
rotation    in   rectangular   recesses   provided 

10  therefor  in  the  upper  surface  of  the  circu- 
lar base  85,  and  clamped  downwardly  upon 
the  lower  portions  of  two  brass  plates  94 
and  95,  which  are  bent  upwardly  from  the 
heads  and  then  inwardly  to  form  two  dia- 

15  metrically  opposed  stationary  horizontal 
contacts  96  and  97.  Stationary  brass  bush- 
ings 98  and  99  may  be  arranged  in  recesses 
provided  therefor  in  the  under  side  of  the 
circular  base  85  and  surrounding  the  bind- 

20  ing  posts  90  and  91  respectively.  Surround- 
ing the  fixed  vertical  pivot  49  and  within  the 
casing  87,  is  a  rotatable  switch  member  com- 
prising four  superimposed  plates  100,  101, 
102  and  103,  each  of  which  is  held  in  fixed 

25  relationship  with  respect  to  each  other  by 
means  of  two  vertical  rivets  104,  the  bottom 
plate  100  and  the  top  plate  103  fitting  snugly 
but  rotatably  on  the  vertical  pivot  49  and  be- 
ing spaced  and  insulated  from  the  interme- 

30  diate  plates  101  and  102  by  means  of  wash- 
ers 105  of  insulating  material  surrounding 
the  rivets  104.  The  intermediate  plates  101 
and  102  are  clamped  together  between  the 
washers    105    and    provided    with    suitable 

35  apertures  to  keep  these  intermediate  plates 
out  of  contact  Avith  and  insulated  from  the 
rivets  104  and  the  vertical  pivot  49.  These 
intermediate  plates  101  and  102  are  prefer- 
ably  made   of   spring   copper   or   brass   or 

40  other  resilient  conducting  means,  and  are 
bent  apart  at  their  ends  to  form  two  pairs 
106  and  107  of  movable  contacts  arranged  to 
embrace  and  cooperate  in  the  usual  manner 
with  the  stationary  contacts  96  and  97  of  the 

45  switch.  The  plates  101  to  104  are  held 
against  movement  longitudinally  of  the 
pivot  49  by  means  of  suitable  washers  108 
and  109  preferably  of  insulating  material, 
surrounding  the  pivot  49  between  the  top 

50  plate  103  and  the  under  surface  of  the  base 
plate  45,  and  between  the  bottom  plate  100 
and  the  upper  surface  of  the  circular  base  85 
respectively.  For  rotating  the  movable  con- 
tacts 106  and  107  of  the  switch,  the  top  plate 

55  103  is  provided  with  a  vertical  extension  110, 
which  projects  loosely  through  a  segmental 
slot  111  in  the  base  plate  45  coaxial  with  the 
vertical  pivot  49  and  engages  in  an  aper- 
ture 112  provided  therefor  in  an  extension 

60  of  the  switch  lever  48.  A  flexible  electric 
conductor  115  extends  from  the  binding 
post  90  to  the  motor,  for  supplying  the  mo- 
tor with  an  electric  current,  and  a  flexible 
electric   conductor    116    extends    from    the 


binding  post  91  to  a  source  of  electric  cur-  ^5 
rent.  A  flexible  electric  return  conductor 
117  from  the  motor  to  the  source  of  electric 
current  completes  the  motor  circuit  when 
the  movable  contacts  106  and  107  of  the 
switch  are  in  engagement  with  the  station-  70 
ary  contacts  96  and  97. 

For  stopping  the  rotation  of  the  record 
support  11  substantially  at  the  same  time 
that  the  switch  lever  48  is  rotated  anti-clock- 
wise either  automatically  or  manually  to  7s 
break  the  circuit  of  the  motor  20,  the  switch 
lever  48  is  provided  with  a  lateral  extension 

120,  the  outer  end  of  which  is  bent  up- 
wardly to  form  a  vertical  projection  as  at 

121,  which  is  provided  with  a  suitable  yield-  80 
ing  brake  pad  122  secured  thereto  in  any 
suitable  manner  and  arranged  to  engage 
against  the  inner  cylindrical  surface  of  the 
marginal  flange  14  of  the  record  support  11 
when  the  switch  lever  48  is  in  an  inopera-  S3 
tive  position  with  the  tooth  59  of  the  latch 

55  out  of  engagement  with  its  notch  60,  the 
brake  pad  122  being  pressed  against  the 
marginal  flange  14  when  in  this  position  by 
the  action  of  the  spring  65,  and  the  brake  90 
pad  122  holding  the  switch  lever  48  just 
out  of  engagement  with  the  free  end  of  the 
latch  55. 

To  prevent  the  motor  from  being  unin- 
tentionally operated  through  an  indefinite  95 
period,   auxiliary   automatic  mechanism   is 
provided,  which  operates  independently  of 
the  position  of  the  sound  box  with  respect 
to  the  record,  to  release  the  tooth  59  of  the 
latch   55   from  its  notch   60  to  break  the  loo 
motor  circuit  and  to  apply  the  brake  after 
the  motor  has  been  in  operation  continu- 
ously  at   any  time   for   a   period   slightly 
greater  than  would  be  required  to  repro- 
duce the  sounds  from  the  largest  record  for  105 
which  the  talking  machine  is  designed. 

One  embodiment  of  the  secondary  auto- 
matic mechanism  comprises  a  worm  125  co- 
axial with  and  rigidly  secured  to  the  verti- 
cal end  of  the  spindle  15,  which  carries  the  ^^^ 
record  support.  This  worm  125  is  prefer- 
ably arranged  beneath  and  in  engagement 
with  the  rigid  motor  support  17,  and  en- 
gages a  corresponding  worm  gear  126 
which  is  coaxial  with  and  rigidly  mounted  ^^^ 
upon  a  horizontal  rotary  shaft  127,  ad- 
jacent one  end  thereof.  This  shaft  127  is 
terminally  .supported  in  suitable  stationary 
bearings  128  and  129,  which  depend  from 
and  are  rigidly  secured  to  the  motor  sup-  ^^o 
port  17,  the  shaft  127  being  held  against 
longitudinal  movement  tin  any  suitable 
manner.  The  end  of  the  shaft  127  opposite 
the  worm  gear  126  is  provided  with  a  worm 
130  coaxial  and  rigid  therewith  which  en-  ^^^ 
gages  a  horizontal  worm  gear  131,  which 
is  loosely  mounted  upon  the  lower  portion 
and  adjacent  the  lower  end  of  a  vertical  ro- 
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tary  spindle  132,  which  projects  upwardly 
therefrom  and  snugly  but  rotatably  through 
a  cylindrical  aperture  or  bearing  provided 
therefor  in  the  motor  support  17.  The 
5  upper  end  of  the  spindle  132  is  spaced 
slightly  below  the  under  surface  of  the  base 
plate  45  and  extends  into  a  vertical  cylin- 
drical aperture  133  provided  in  the  hori- 
zontal partition  10.    The  spindle  132  is  held 

10  against  upward  movement  by  means  of  a 
flat  annular  flange  134  integral  or  otherwise 
rigid  therewith  which  bears  rotatably 
against  the  under  surface  of  the  motor  sup- 
port   17,    and    is    held    against    doAAUward 

15  movement  by  means  of  a  collar  135,  which 
surrounds  the  spindle  and  bears  against  the 
upper  surface  of  the  support  17,  and  which 
is  rigidly  but  detachably  secured  to  the 
spindle  by  means  of  a  horizontal  pin  136 

20  extending  diametrically  through  the  collar 
and  the  spindle. 

Surrounding  the  spindle  132  and  clamped 
between  its  flange  134  and  the  worm  gear 
131,  is  a  washer  137  of  fiber  or  other  similar 

25  suitable  material  to  hold  the  worm  gear 
131  frictionally  against  rotation  with  re- 
spect to  its  rotary  spindle  132  while  the 
worm  gear  is  performing  its  function  in  the 
automatic  operation  of  the  device,  and  at 

30  the  same  time  to  permit  of  the  adjustment 
of  the  spindle  132  rotatively  with  respect 
to  the  worm  gear  131  for  a  purpose  which 
will  appear  hereinafter.  The  worm  gear 
131     is    clamped    yieldingly     in    position 

35  against  the  under  surface  of  the  washer  137 
by  means  of  a  spring  clip  138  which  sur- 
rounds the  spindle  132  and  engages  in  an 
annular  recess  139  provided  therefor  in  the 
lower  end  of  the  spindle.    This  spring  clip 

40  138  is  similar  in  construction  to  the  spring 
clip  75  hereinbefore  described  and  performs 
a  similar  function  by  bearing  against  the 
under  surface  of  the  worm  gear  131  and 
clamping  the  worm  gear  and  washer  137 

45  against  the  flange  134  with  sufficient  force 
to  hold  the  worm  gear  rotatively  in  fixed 
position  with  respect  to  its  spindle  132 
while  the  worm  gear  is  performing  its  func- 
tion, but  permitting  of  the  adjustment  of 

50  the  spindle  132  rotatively  with  respect  to 
the  worm  gear  131  by  a  manual  pressure  in 
a  horizontal  direction  against  the  free  end 
of  the  crank  plate  151,  slightly  greater  than 
the  pressure  exerted  by  the  free  end  of  the 

55  crank  plate  in  performing  its  function,  as 
will  appear  hereinafter. 

Loosely  surrounding  the  upper  end  of  the 
spindle  132  is  a  tubular  imiversal  coupling 
145,  which  is  connected  to  the  spindle  by  a 

^0  horizontal  pivot  146  to  oscillate  slightly 
with  respect  thereto.  The  upper  end  of  the 
coupling  145  engages  loosely  in  a  cylindri- 
cal recess  provided  therefor  in  the  lower 
end  of  a  vertical  rotary  hub  147,  and  is  con- 


nected to  the  hub  to  oscillate  slightly  with  65 
respect  thereto  by  means  of  a  pivot  147'. 
The  hub  147  projects  upwardly  snugly  but 
rotatably  through  the  base  plate  45,  and  is 
provided  with  two  upwardly  facing  annu- 
lar shoulders  148  and  149,  the  lower  one  of  70 
which  engages  against  the  lower  surface  of 
the  base  plate  45,   and   the   upper   one   of 
which  is  in  a  plane  slightly  above  the  upper 
surface  of  the  base  plate  45.     Surrounding 
the  upper  smallest  portion  of  the  hub  above  75 
and  engaging  against  the  upper  shoulder 
149,  is  a  circular  washer  150,  and  surround- 
ing and  rigidly  connected  to  the  hub  above 
and  in  contact  with  the  washer  150  is  the 
crank  plate  151.     The  main  portion  of  this  ^^ 
crank  plate  151  is  arranged  in  a  horizontal 
plane    and    projects    from    the    hub    14-7 
toward  the  latch  55  forming  a  free  end  152 
spaced  from  the  latch.     Adjacent  its  free 
end  152   the  crank  plate  151  is  provided  85 
with  a  lateral  extension  153,  integral  there- 
with,  and  the  outer  portion  of  which   is 
turned  upwardly  to  form  a  vertical  lug  154, 
which  preferably  has  a  beveled  edge  154'. 

For  transmitting  motion  from  the  crank  90 
plate  151  to  the  latch  55,  to  release  the  latch, 
a  horizontal  bell  crank  155  is  arranged  be- 
tween the  crank  plate  151   and  the  front 
edge  of  the  latch  55.    This  bell  crank  155  is 
arranged  to  oscillate  about  a  fixed  vertical  95 
pivot  156,  which  is  rigidly  secured  at  its 
lower  end  to  the  base  plate  45,  and  which  is 
provided  at  its  upper  end  with  a  head  157, 
which  engages  against  the  upper  side  of  the 
bell  crank  155.    A  washer  158  is  preferably  ^^^ 
interj)osed  around  the  pivot  156  between  the 
bell  crank  155  and  the  base  plate  45,  to  hold 
the  bell  crank  slightly  above  the  upper  sur- 
face of  the  base  plate  and  in  a  plane  with  the 
crank  plate  151.     The  inner  end  159  of  the  ^^5 
bell  crank  155  is  arranged  to  normally  en- 
gage the  front  edge  of  the  latch  55  as  at  160, 
and  the  front  end  161  of  the  bell  crank  is  ar- 
ranged to  be  always  in  the  path  of  the  bev- 
eled edge  154'  of  the  lug  154  of  the  crank  ^^^ 
plate  151.     The  bell  crank  155  has  only  a 
small  amount  of  free  rotary  movement,  the 
rotation  of  the  bell  crank  in  a  clockwise  di- 
rection being  limited  by  a  fixed  stop  162, 
which    projects    upwardly    from    the    base  ^'^ 
plate  45  and  preferably  integral  therewith, 
and  which  is  arranged  to  engage  a  side  edge 
of  the  front  portion  of  the  bell  crank  155, 
and  the  rotation  of  the  bell  crank  155  anti- 
clockwise being  limited  by  the  front  edge  of  120 
the  latch  55,  when  the  rear  edge  of  the  latch 
is  in  engagement  with  its  stop  68. 

To  reset  the  crank  plate  151  after  it  has 
performed  its  function  of  automatically  re- 
leasing the  switch  lever  48,  as  just  described,  ^25 
a  push  bar  165  is  mounted  to  oscillate  about 
a  vertical  pivot  166  extending  through  one 
end  of  the  push  bar  and  rigidly  secured  at  its 
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lower  end  to  an  arm  167  projecting  forwardly 
from  the  switch  lever  48  and  preferably  in- 
tegral therewith,  the  upper  end  of  the  pivot 
166  being  provided  with  a  head  168  bearing 
5  against  the  upper  surface  of  the  push  bar 
165  to  hold  the  push  bar  slidably  in  engage- 
ment with  the  upper  surface  of  the  arm  167. 
The  inner  portion  of  the  push  bar  is  flat  and 
horizontal  and  the  outer  portion  of  the  push 

10  bar  is  also  flat  and  horizontal  but  is  offset 
slightly  upwardly  from  the  inner  portion  so 
that  the  under  surface  of  the  outer  portion 
is  in  a  horizontal  plane  slightly  above  the 
plane  of  the  upper  surface  of  the  bell  crank 

15  155  and  intersecting  the  lug  151  of  the  crank 
plate.  The  free  end  169  of  the  push  bar  165  is 
gui»ded  to  move  approximately  in  a  prede- 
termined path  by  means  of  two  fixed  lugs  173 
and  174,  spaced  upon  opposite  sides  of  the 

20  push  bar  165  and  projecting  upwardly  from 
the  base  plate  45. 

When  the  SAvitch  lever  48  is  in  an  "off"  po- 
sition at  the  limit  of  the  anti -clockwise 
movement,  as  shown  in  Figs.  2,  3,  and  5,  and 

25  when  the  crank  plate  151  is  in  any  position 
between  its  extreme  inoperative  or  anti- 
clockwise position  as  shown  in  Figs.  1  and  9, 
and  its  extreme  operative  or  clock- wise  posi- 
tion as  shown  in  Figs.  3  and  5,  or  in  the  lat- 

30  ter  position,  the  push  bar  165  will  be  moved 
in  response  to  the  clockwise  rotation  of  the 
lever  48  and  guided  by  the  fixed  lugs  173  and 
174  to  engage  the  beveled  edge  154'  of  the 
lug  154  and  to  rotate  the  crank  plate  anti- 

35  clockwise  imtil  the  cranlv  plate  readies  its 
extreme  inoperative  position  as  shown  in 
Fig.  9.  During  the  first  part  of  the  clock- 
wise movement  of  the  switch  lever  48,  the 
tooth  59  is  not  in  engagement  with  its  notch 

40  60,  but  during  the  remainder  of  the  move- 
ment the  tooth  59  engages  in  its  notch  60, 
and  the  notch  is  made  broad  enough  to  per- 
mit of  the  rotation  of  the  switch  lever  anti- 
clockwise through  a  suitable  arc,  while  the 

45  tooth  59  is  in  its  notch  60  to  rotate  the  crank 
plate  151  anti-clockwise  through  an  arc  equal 
to  the  arc  through  which  the  crank  plate 
would  be  rotated  clockwise  by  the  operation 
of  the  motor  20,  through  a  predetermined 

50  period  slightly  greater  tlian  necessary  to  re- 
produce the  sound  from  the  largest  record 
which  the  machine  is  designed  to  utilize. 
When  the  switch  lever  48  has  been  thus  ro- 
tated manually,   or   otherwise,  into   its  ex- 

55  treme  clockwise  position  as  shown  in  Fig.  9, 
and  is  then  released,  it  is  returned  by  the 
action  of  the  spiral  spring  65  to  its  normal 
"on"  position  as  shown  in  Fig.  1,  and  the 
crank  plate  is  left  in  its  extreme  anti-clock- 

60  wise  position  or  initial  inoperative  position, 
thus  spacing  the  free  end  of  the  j^ush  bar 
165  from  the  lug  154. 

In  this  secondary  automatic  mechanism, 
the  worm  125  and  its  worm  gear  126,  the 


90 


worm  130  and  its  worm  gear  131,  the  crank  65 
plate  151,  push  rod  165,  bell  crank  155,  and 
other  parts  are  so  proportioned  and  ar- 
ranged that  when  the  crank  plate  151  has 
been  moved  into  its  extreme  anti-clockwise 
or  initial  inoperative  position,  as  shown  in  70 
Fig.  1,  by  moving  the  switch  lever  48  into  its 
"on"  position,  the  rotary  record  support  11, 
will  start  to  rotate,  and  the  crank  plate  151 
will  be  rotated  gradually  clockwise  with  a 
predetermined  angular  velocity,  having  such  75 
a  ratio  to  the  angular  velocity  of  rotation  of 
the  rotary  record  support  11  that  the  bev- 
eled edge  154'  of  the  lug  154  of  the  crank 
plate  151  will  be  brought  practically  simul- 
taneously into  engagement  with  the  front  80 
end  161  of  the  bell  crank  155  and  with  the 
free  end  of  the  piish  bar  165  to  effect  the  re- 
lease of  the  tooth  59  from  its  notch  60,  and 
to  automatically  break  the  motor  circuit 
shortly  after  the  rotary  record  support  11  85 
has  been  rotating  for  a  sufficiently  long  i^e- 
riod  to  reproduce  sounds  from  the  longest 
record  for  which  the  machine  is  designed, 
provided  that  meanwhile  the  automatic  re- 
lease of  the  switch  lever  48  has  not  been  ef- 
fected by  the  engagement  of  the  stud  73,  car- 
ried bj^  the  tone  arm,  with  the  finger  71  of 
the  arm  70,  as  hereinbefore  described. 

"Wlien,  however,  the  finger  71  of  the  arm 
70  has  been  manually  rotated  independently  95 
of  the  latch  55  and  set  to  be  engaged  by  the 
stud  73  of  the  tone  arm  coincident  with 
the  completion  of  the  reproduction  of 
sounds  from  the  record,  the  switch  lever  48 
will  be  automatically  released  from  an  "on' 
position  and  thrown  into  an  "off"  position 
just  before  the  beveled  edge  154'  of  the  lug 
154  of  the  crank  plate  151  has  been  brought 
into  contact  with  the  front  end  161  of  the 
bell  crank  155,  as  shown  in  Fig.  2. 

In  any  case,  after  the  crank  plate  151  has 
been  rotated  clockwise  from  its  predeter- 
mined extreme  anti-clockwise  position  by 
the  continuous  operation  of  the  motor  20  for 
any  given  period  within  the  prescribed 
limit,  it  is  evident  that  the  crank  plate  151 
will  be  reset  into  its  extreme  anti-clockAvise 
position  by  moving  the  SAvitch  lever  48  clock- 
Avise  from  its  "off"  position  to  a  position  at 
the  opposite  end  of  its  path  of  motion,  the  115 
spindle  132  being  permitted  to  rotate  anti- 
clockwise independently  of  its  AA'orm  gear 

131  through  the  yielding  action  of  the 
spring  clip  138  in  cooperation  Avith  the  fiber 
Avasher  137,  Avhich  is  provided  to  permit  of 
this  rotation  or  adjustment  of  the  spindle 

132  with  respect  to  the  Avorm  gear  131,  as 
hereinbefore  described. 

Wliile  this  invention  has  been  shoAvn  as 
applied  in  a  talking  machine  in  which  the 
rotary  record  support  is  driven  at  a  constant 
angular  rate  of  rotation  by  a  constant  speed 
motor,  it  is  evident  that  the  invention  might 
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also  be  applied  to  a  talking  machine  in 
which  the  record  support  is  driven  at  a 
constantly  varying  angvdar  rate  of  rota- 
tion, either  by  a  motor  actuated  at  a  con- 
5  stantly  varying  speed  or  by  a  motor  actu- 
ated at  a  constant  speed  and  connected  to 
the  record  support  by  suitable  transmission 
means,  to  produce  a  constant  surface  speed 
of  the  record  at  the  point  of  engagement  of 

10  the  record  by  the  stylus. 

Although  only  a  single  form  has  been 
shown  in  which  this  invention  may  be  em- 
bodied, it  is  evident  that  the  invention  is  not 
limited  in  its  applicaton  to  the  specific  con- 

15  struction  illustrated,  but  might  be  eml)odied 

in  various  other  forms  without   departing 

from   the  spirit   of   the   invention   or  the 

scope  of  the  appended  claims. 

Having    thus    described    my    invention, 

20  what  I  claim  and  desire  to  protect  by  Let- 
ters Patent  of  the  United  States  is : 
•   1.  The  combination  with  a  rotary  mem- 
ber, of  a  motor  for  actuating  said  member, 
an  element  arranged  to  move  with  respect 

25  to  said  member,  means  controlled  by  the 
movement  of  said  element  to  cause  the  stop- 
page of  said  rotary  member,  and  secondary 
means  automatically  actuated  independently 
of  said  element,  to  stop  said  member. 

30  2.  The  combination  with  a  rotary  mem- 
ber, of  a  motor  for  actuating  said  member, 
an  element  arranged  to  move  with  respect 
to  said  member,  means  controlled  by  the 
movement  of  said  element  to  cause  the  stop- 

35  page  of  said  rotar}^  member,  and  secondary 
means  automatically  actuated  independently 
of  said  element,  to  stop  said  member  after 
said  motor  has  been  in  continuous  operation 
for  a  predetermined  period. 

40  3.  The  combination  with  a  rotary  member, 
of  a  motor  for  actuating  said  member,  an 
element  arranged  to  move  with  respect  to 
said  member,  means  controlled  by  the  move- 
ment of  said  element  to  cause  the  stoppage 

46  of  said  rotary  member,  secondary  means 
automatically  actuated  independently  of 
said  element  to  stop  said  member,  means  to 
reset  said  first-mentioned  means,  and  means 
actuated  by  said  means  to  also  reset  said 

59  secondary  means. 

4.  The  combination  with  a  rotary  mem- 
ber, of  an  electric  motor  for  rotating  the 
same,  an  element  arranged  to  move  with  re- 
spect to  said  member,  means  controlled  by 

55  the  movement  of  said  element  to  break  the 
circuit  current  by  which  said  motor  is  ener- 
gized, and  means  automatically  actuated  in- 
dependently of  said  element  to  break  said 
circuit  after  said  motor  has  been  in  contin- 

60  uous  operation  for  a  predetermined  period. 

5.  The  combination  with  a  rotary  mem- 
ber, of  an  electric  motor  for  rotating  the 
same,  an  element  arranged  to  move  with  re- 
spect to  said  member  and  independently  of 


said  motor,  means  controlled  by  the  move-  65 
ment  of  said  element  to  break  the  circuit 
by  which  said  motor  is  energized,  and 
means,  automatically  actuated  independ- 
ently of  said  element  to  break  said  circuit 
after  said  motor  has  been  in  continuous  op-  70 
eration  for  a  predetermined  period. 

0.  The  combination  with  a  rotary  mem- 
ber, of  an  electric  motor  for  rotating  the 
same,  a  brake  for  stopping  said  member,  an 
element  arranged  to  move  with  respect  to  75 
said  member,  means  controlled  by  tlie  move- 
ment of  said  element  to  break  the  circuit  by 
which  said  motor  is  energized,  and  to  move 
said  brake  into  an  operative  position  to  stop 
said  member,  and  secondary  means  auto-  ^^ 
matically  operative  independently  of  said 
element  to  break  said  circuit  and  actuate 
said  brake  after  said  rotary  member  has 
been  continuously  rotated  through  a  prede- 
termined number  of  revolutions.  ^^ 

7.  The  combination  with  a  rotary  mem- 
ber, of  an  electric  motor  for  rotating  the 
same,  a  brake  for  stopping  said  member,  an 
element  arranged  to  move  with  respect  to 
said  member,  means  controlled  by  the  move-  90 
ment  of  said  element  to  break  the  circuit  by 
which  said  motor  is  energized,  and  to  move 
said  brake  into  an  operative  position  to  stop 
said  member,  and  secondary  means  cooperat- 
ing with  said  first-mentioned  means  and  au-  95 
tomatically  operative  independently  of  said 
element  to  break  said  circuit  and  actuate 
said  brake  after  said  rotary  member  has 
been  continuously  rotated  through  a  prede- 
termined number  of  revolutions.  ^^^ 

8.  The  combination  with  a  rotary  mem- 
ber, of  an  electric  motor  for  rotating  the 
same,  a  brake  for  stopping  said  member,  an 
element  arranged  to  move  with  respect  to 
said  member,  means  controlled  by  the  move-  ^^^ 
ment  of  said  element  to  break  the  circuit  by 
which  said  motor  is  energized,  and  to  move 
said  brake  into  an  operative  position  to  stop 
said  member,  secondary  means  cooperating 
with  said  first  mentioned  means  and  auto-  ^^^ 
matically  operative  independently  of  said 
element  to  break  said  circuit  and  actuate 
said  brake  after  said  rotary  member  has 
been  continuously  rotated  through  a  prede- 
termined number  of  revolutions,  and  means  ^^^ 
actuated  by  the  movement  of  said  brake 
from  an  operative  position  to  an  inoperative 
position  for  resetting  said  first-mentioned 
means  and  said  secondary  means  respec- 
tively. _       _  120 

9.  The  combination  with  a  traveling  ele- 
ment, a  rotary  member  and  a  motor  for  ac- 
tuating the  same,  of  means  actuated  by  said 
traveling  element  to  stop  said  motor  when 
said  element  has  reached  the  substantial  ^^^ 
limit  of  its  travel,  and  secondary  means,  in- 
dependent of  said  element,  for  stopping  said 
motor  in  the  event  that  said  motor  is  per- 
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mitted  to  run  for  any  considerable  time 
longer  than  that  required  for  said  element 
to  travel  to  the  limit  of  its  motion. 

10.  The  combination  with  a  traveling  ele- 
5  ment,  a  rotary  member  and  a  motor  for  ac- 
tuating the  same,  of  means  actiiated  by  said 
traveling  element  to  stop  said  motor  when 
said  element  has  reached  the-  substantial 
limit  of  its  travel,  secondary  means,  inde- 
10  pendent  of  said  element,  for  stopping  said 
motor  in  the  event  that  said  motor  is  per- 
mitted  to   run   for   any   considerable   time 


longer  than  that  required  for  said  element 
to  travel  to  the  limit  of  its  motion,  and 
means  to  substantially  simultaneously^  reset 
said  stopping  means  and  said  secondary 
means. 

In  witness  whereof  I  have  hereunto  set  my 
hand  and  seal  the  12th  day  of  May,  A.  D. 
1914. 

HENRY  H.  MURRAY. 
Witnesses: 

David  W.  Evans, 
Chakles  F.  Willard. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents, 

Washington,  D.  C." 


trxmrnurnuiM Ji  riixjiiMX,  i   229    749 


PHONOGRAPH, 

#1»229,749 -->--.»irewnian  H.  Holland, 

Patented-June  lEth,  1917. 
Filed-September  17th,  1914. 


N.  H.  HOLLAND. 
PHONOGRAPH. 

APPLICATION  FILED  SEPT.  W,  1914. 


1,229,749. 


Patented  June  12, 1917. 


z9  p'i^a 


^/ 


\N  IT N  ESSES 


INVENTOR 
■^<^    ATTORNEYS 


UNITED  STATES  PATENT  OFFICE. 


NEWMAN  H.  HOLLAND,  OF  WEST  ORANGE,  NEW  JERSEY,  ASSIGNOR  TO  NEW  JERSEY 
PATENT  COMPANY,  OF  WEST  ORANGE,  NEW  JERSEY,  A  CORPORATION  OF  NEW 
JERSEY. 

PHONOGRAPH. 


1,339,749. 


Specification  of  letters  Patent.         Patented  Juiie  13,  1917. 

Application  filed  September  17,  1914.     Serial  No.  862,138. 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  Newman  H.  Hol- 
L.'VND,  a  subject  of  the  King  of  Gieat  Britain, 
and  a  resident  of  West  Orange,  in  the  county 
5  of  Essex  and  State  of  New  Jersey,  have  in- 
vented certain  new  and  usefnl  Improve- 
ments in  Phonographs,  of  which  the  follow- 
ing is  a  description. 

My  invention  relates  to  phonographs  and 

10  more  particularly  to  phonographs  having 
telephonic  connections  whereby  sounds  may 
be  recorded  on  a  phonograph  record  blank 
from  a  more  or  less  distant  point  and  Avhere- 
by  the  sounds  or  sound  waves  reproduced 

15  from  the  phonograph  record  may  be  trans- 
mitted to  any  desired  distance.  The  prin- 
cipal object  of  my  invention  is  to  provide 
an  improved  device  of  the  class  described 
in  which  the  sound  reproducing  means  is 

20  rendered  inoperative  w^hen  the  sound  re- 
cording means  is  in  position  for  operation, 
and  vice  vei-sa,  so  that  the  possibility  of  in- 
terference of  one  of  these  means  with  the 
operation  of  the  other  is  effectively  elim- 

25  inated  and  an  increased  efficiency  of  opera- 
tion is  obtained.     Other  objects  of  my  in- 
vention will  appear  more  fully  in  the  fol- 
lowing specification  and  appended  claims. 
In  order  that  my  invention  may  be  more 

30  clearly  understood,  attention  is  hereby  di- 
rected to  the  accompanying  drawing  form- 
ing a  part  of  this  specification  and  in 
which — 

Figure  1  is  a  view  partly  in  elevation, 

35  partly  in  section,  and  partly  diagrammatic 
illustrating  the  preferred  embodiment  of  my 
invention;  and 

Fig.  2  is  a  similar  view  of  a  modification. 
In   both    of   the    figures,   like   parts   are 

40  designated  by  the  same  reference  numerals. 

Eeferring  to  the  drawing,  the  numeral  1 

designates  a  traveling  carrier  arm  to  which 

the  sound  box  body  2  is  pivoted,  as  by  a 

pivot  screw   3   and   a   corresponding  screw 

45  placed  diametrically  opposite  the  same. 
The  sound  box  body  2  has  a  downwardly 
and  rearwardly  extending  arm  4  to  which 
arms  5  on  opposite  sides  of  the  arm  4 
are   ])ivotally   connected,    as   at   6,   for   up 

50  and  down  movement.  A  vibratory  dia- 
phragm 7  is  mounted  in  a  casing  8  which 
is  carried  by  the  arms  5,  the  interior  of 
the  casing  8  communicating  with  the  in- 
terior of  the  sound  box  body  2  by  means 


of  a  hollow  tubular  connection  9.     The  spe-  55 
cific  construction  thus  far  described  is  shown 
and   described  in  detail  in  va:\^  co-pending 
application.  Serial  No.  831.695  filed  April 
14,  1914  and  entitled  Phonographs  and  is 
per  SG  no  part  of  the  present  invention.     A  60 
recording  stylus  10  and  a  reproducing  stylus 
11  are  secured  in  any  suitable  manner  to 
diaphragm  7,  the  reproducing  stylus  11  be- 
ing shown  in  engagement  with  the  record 
surface  12  and  the  recording  stylus  10'  out  65 
of  engagement  with  said  surface.     In  order 
to  facilitate  the  tilting  of  the  sound  box 
body  2  and  the  parts  carried  thereby  about 
the  axis  of  the  pivots  3  so  as  to  bring  either 
stylus  at  will  into  engagement  with  the  sur-  70 
face  12,  I  prefer  to  provide  the  carriage  1 
with  a  sleeve-like  guide  13  in  which  an  op- 
erating member  14  is  arranged  to  recipro- 
cate longitudinally.     The  member  14  is  pro- 
vided with  a  slot  15  inclined  to  the  direc-  75 
tion  of  movement  of  the  said  member,  this 
slot  containing  a  pin  16  secured  to  a  projec- 
tion 17  extending  upwardly  from  the  sound 
box  body  2.     When  the  member  14  is  moved 
from  the  position  shown  in  Fig  1  toward  80 
the  left,  the  pin  16  will  ride  upwardly  in 
the  slot  15.  thereby  causing  the  sound  box 
to  be  tilted  about  the  axis  of  the  pivots  3     / 
to  move  the  stylus  11  out  of  engagement 
with  the  surface  12  and  the  stylus  10  into  85 
engagement  with  said  surface.     When  the 
member  14  is  again  moved  toward  the  right 
to  the  position  shown  in  Fig.  1,  the  sound 
box  will  be  tilted  to  move  the  stylus  10  out 
of  engagement  with  the  surface  12  and  the  90 
stylus   11   into  engagement  with   the  said 
surface. 

Communicating  with  the  interior  of  the 
sound  box  body  member  2  and  extending  up- 
wardly from  the  same  is  a  hollow  tubular  95 
neck  18  having  hollow  tubular  branches  19 
and  20  extending  laterally  at  an  angle  from 
the  same.  The  branch  19  has  mounted  in 
the  upper  end  thereof  a  telephone  receiver 
20"  having  the  usual  diaphragm  21  adapted  100 
to  be  set  into  vibration  by  the  electromag- 
nets 22'  in  the  telephone  circuit  to  be  here- 
inafter described.  The  telephone  receiver 
20"  has  a  passage  22  opening  into  the  in- 
terior of  the  branch  19  so  that  the  vibrations  105 
of  the  diaphragm  21  may  be  communicated 
to  the  diaphragm  7  by  the  air  inclosed  in  the 
passage  22,  the  branch  19,  the  neck  18,  and 


2 
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the  parts  2,  9  and  8.  The  branch  20  has 
mounted  in  the  upper  end  thereof  a  tele- 
phone transmitter  of  suitable  design.  This 
transmitter  may  be  constructed  in  the  man- 
5  ner  set  forth  in  my  copending  application, 
Serial  No.  767,261,"  filed  May  13,  1913,  and 
entitled  Telephone  transmitter.  The  said 
transmitter  has  an  outwardly  flaring  passage 
24    communicating    with    the    interior    of 

10  branch  20  so  that  the  vibrations  of  the  dia- 
l^hragm  7  may  be  communicated  to  the  dia- 
phragm 25  by  the  air  in  the  casing  8,  the 
part  9,  the  sound  box  2,  the  neck  18,  the 
branch  20,  and  the  passage  24. 

15  The  current  for  my  improved  apparatus 
ma,y  be  supplied  by  any  suitable  source,  such, 
for  example,  as  a  battery  26,  one  terminal 
of  which  is  connected  as  by  a  conductor  27, 
to  a  switch  member  28  which  is  secured  to 

20  the  sound  box  body  2.  The  other  terminal 
of  the  battery  may  be  connected  to  a  con- 
ductor 29  which  is  electrically  connected  at 
the  point  30  to  a  conductor  31,  which  con- 
nects the  binding  posts  32  and  33  on  the 

25  receiver  20"  and  the  transmitter  23  respec- 
tively. The  other  binding  post  34  on  the 
transmitter  23  is  electrically  connected,  as 
by  a  conductor  35  to  a  telephone  receiver  37 
which  is  likewise  connected  to  a  conductor 

30  38  extending  to  a  point  adjacent  to  and 
above  the  switch  member  28.  The  second 
binding  post  39  of  the  receiver  20"  is  elec- 
trically connected,  as  by  a  conductor  40,  to 
a  telephone  transmitter  41  which  is  likewise 

35  connected  to  a  conductor  42  extending  to  a 
point  adjacent  to  and  below  the  switch  mem- 
ber 28.  As  shown  in  Fig.  1,  the  reproducing 
stylus  is  in  operative  position  and  the  cur- 
rent flows  from  the  battery  26  through  the 

40  conductors  29  and  31  to  the  transmitter  23 
and  thence  through  the  conductor  35  to  the 
receiver  37  from  which  it  flows  through  the 
conductor  38,  the  switch  member  28,  which 
is  now  electrically  coimected  to  the  conduc- 

45  tor  38,  and  the  conductor  27  back  to  the  bat- 
tery 26.  Accordingly,  when  the  phonograph 
is  set  into  operation  to  reproduce  the  record, 
the  vibrations  imparted  to  the  diaphragm 
7  through  the  stylus  11  cause  the  transmit- 

50  ter  diaphragm  25  to  be  set  into  correspond- 
ing vibration  and  to  transmit  its  vibrations 
to  the  receiver  37  Avhich  may  be  at  any  suit- 
able distance  from  the  phonographic  appa- 
ratus.    When  the  sound  box  body  member 

55  2  is  tilted  by  the  member  14  to  bring  the  re- 
cording stylus  10  into  engagement  with  the 
record  surface  12  and  to  remove  the  repro- 
ducing stylus  11  from  engagement  with  the 
record   surface,   the   switch   member   28    is 

60  moved  out  of  electrical  connection  or  en- 
gagement with  the  conductor  38  and  into 
electrical  connection  oi*  engagement  Avith  the 
conductor  42.  The  current  from  the  bat- 
tery 26  now  flows  through  the  conductors 

65  29  and  31  to  the  receiver  20",  thence  through 


the  conductor  40  to  the  transmitter  41  and 
thence  through  the  conductor  42,  the  switch 
member  28  and  the  conductor  27  back  to  the 
battery  26.  The  transmitter  41  may  be  lo- 
cated at  any  suitable  distance  from  the  pho-  ^q 
nographic  apparatus.  With  this  arrange- 
ment of  parts,  undulations  corresponding  to 
the  sound  waves  impressed  upon  the  trans- 
mitter 41  will  be  conveyed  to  the  receiver 
20"  and  thence  through  the  air  in  the  parts  75 
19,  18,  2,  9  and  8  to  the  diaphragm  7,  the 
vibrations  of  which  Avill  be  recorded  upon 
the  surface  12  by  the  stylus  10.  It  is  to  be 
noted  that  the  switch  member  28  is  electri- 
cally connected  to  only  one  of  the  conductors  39 
38  and  42  at  any  given  time  so  that  when  the 
recording  stylus  10  is  in  operative  position, 
not  only  is  the  reproducing  stylus  out  of  op- 
erative position  but  the  current  from  the 
battery  26  is  cut  off  from  the  transmitter  23  35 
and  the  receiver  37.  Likewise,  when  the  re- 
producing stylus  is  in  engagement  with  the 
record,  the  recording  stylus  is  out  of  en- 
gagement with  the  record  and  the  current 
from  the  battery  is  shut  off  from  the  trans-  90 
mitter  41  and  the  receiver  20".  For  this 
reason^  interference  of  the  recording  instru- 
ments with  the  reproducing  instruments  or 
vice  versa  is  effectively  prevented  and  there 
is  a  material  saving  of  current  f  tom  the  bat-  95 
tery  26. 

In  the  modification  shown  in  Fig.  2  an 
amplifying  sound  conveyer  or  horn  43  takes 
the  place  of  the  transmitter  23,  the  receiver 
37  and  the  circuit  connections  between  the  103 
same  shown  in  Fig.  1,  and  the  receiver  20' 
is  mounted  directly  in  the  upper  end  of  the 
hollow  tubular  neck  or  passage  18'  extend- 
ing upwardly  from  the  sound  box  body  2. 
The  opening  44  between  the  horn  43  and  the  io5 
neck  18'  is  arranged  to  be  closed  by  a  spheri- 
cal valve  member  46  when  the  recorder  is  in 
operative  position  so  as  to  shut  the  horn  43 
off  from  the  passage  18'.  As  shown  in  Fig. 
2,  the  reproducing  stylus  is  in  operative  po-  no 
sition  and  the  valve  member  45  has  rolled 
downwardly  along  the  horn  43  away  from 
the  opening  44  and  into  engagement  with 
the  limiting  pin  46  which  extends  across  the 
said  horn.  When  the  member  14  is  oper-  115 
ated  to  move  the  recording  stylus  into  en- 
gagement with  the  record  surface,  the  left 
hand  end  of  the  horn  43,  referring  to  Fig. 
2,  is  tilted  upwardly  to  cause  the  member 
45  to  roll  along  the  horn  until  it  covers  and  120 
closes  the  opening  44.  The  member  45 
should  be  of  sufficiently  large  diameter  not 
to  pass  through  the  opening  44.  One  of  the 
terminals  of  the  battery  26'  is  connected  to 
one  of  the  binding  posts  32'  of  the  receiver  125 
20'  by  a  conductor  29'.  The  other  termi- 
nal of  the  battery  is  connected,  by  the  con- 
ductor 40'  to  the  transmitter  41'  which  lat- 
ter is  likewise  connected  to  the  conductor 
42'  which  extends  adjacent  to  the  under  side  130 
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of  the  switch  member  28'.  The  switch 
member  28'  is  connected  by  the  conductor 
27'  to  the  binding  post  39'  of  the  receiver 
20'.  With  the  parts  in  the  position  shown 
5  in  Fig.  2,  the  reproducing  stylus  is  in  en- 
gagement with  the  record  surface  and  the 
free  passage  of  the  reproduced  sound  waves 
through  the  opening  44  and  the  horn  43  is 
permitted,   the   recording   apparatus   being 

10  inoperative  by  reason  of  the  fact  that  the 
switch  member  28'  is  disconnected  from  the 
conductor  42'  and  the  recording  stjdus  is 
out  of  engagement  with  the  record  surface. 
When  the  member  14  is  moved  to  the  left, 

15  the  recording  stylus  is  moved  into  engage- 
ment with  the  record  and  the  reproducing 
stylus  moved  out  of  engagement  with  the 
same,  the  switch  member  28'  being  moved 
downwardly  into  electrical  connection  with 

20  the  conductor  42',  thereby  closing  the  cir- 
cuit from  the  battery  26'  through  the  con- 
ductor 40',  transmitter  41',  conductor  42', 
switch  member  28',  conductor  27',  receiver 
20',  and  conductor  29'  and  back  to  the  bat- 

25  tery  26'.  At  the  same  time,  the  valve  mem- 
ber 45  rolls  to  the  right,  referring  to  Fig.  2, 
down  the  horn  43  and  closes  the  opening  44 
so  as  to  shut  the  horn  off  from  the  rest  of 
the    apparatus.     Undulations    correspond- 

30  irig  to  the  sound  waves  impressed  upon  the 
transmitter  41'  are  now  conveyed  to  the  re- 
ceiver 20',  impressed  upon  the  diaphragm 
7,  and  recorded  in  the  surface  12  by  the  sty- 
lus 10.     The  operation  of  the  member  14  to 

35  the  right  will  again  move  the  parts  into  the 
position  shown  in  Fig.  2. 

The  two  forms  of  my  invention  shown  in 
the  drawing  are  merely  illustrative  of  my 
invention  and  are  not  to  be  considered  as 

40  limiting  the  latter  in  any  manner,  as  many 
modifications  may  be  made  without  depart- 
ing from  the  spirit  of  my  invention. 

Having  now  described  my  invention,  what 
I  claim  as  new  and  desire  to  protect  by  Let- 

45  ters  Patent  of  the  United  States  is  as  fol- 
lows : 

1.  The  combination  of  vibratory  means,  a 
recording  stylus  and  a  reproducing  stylus  in 
operative  relation  to  said  means,  means  for 

50  impressing  vibrations  corresponding  to  sound 
waves  upon  said  vibratory  means,  means  for 
conveying  vibrations  from  said  vibratory 
means,  and  unitary  means  for  rendering  said 
vibration  impressing  means  operative  or  in- 

55  operative  and  for  causing  said  recording 
stylus  to  be  moved  respectively  into  or  out 
of  operative  position,  substantially  as  de- 
scribed. 

2.  The  combination  of  vibratory  means,  a 
60  recording  stylus  and  a  reproducing  stylus  in 

operative  relation  to  said  means,  means  for 
impressing  vibrations  corresponding  to 
sound  waves  upon  said  vibratory  means, 
means  for  conveying  vibrations  from  said 
65  vibratory   means,   and   unitary   means  for 


rendering  said  vibration  conveying  means 
operative  or  inoperative  and  for  causing  said 
reproducing  stylus  to  be  moved  respectively 
into  or  out  of  operative  position,  substan- 
tially as  described.  ^^.^ 

3.  The  combination  of  vibratory  means,  a 
recording  stylus  and  a  reproducing  stylus  in 
operative  relation  to  said  means,  means  for 
impressing  vibrations  corresponding  to 
sound  waves  upon  said  vibratory  means,  j^ 
means  for  conveying  vibrations  from  said 
vibratory  means,  and  unitary  means  for 
rendering  said  vibration  impressing  means 
operative  and  said  vibration  conveying 
means  inoperative  and  for  causing  said  re-  so 
cording  stylus  to  be  moved  into  operative 
and  said  reproducing  stylus  into  inoperative 
position,  or  for  rendering  said  vibration  im- 
jDressing  means  inoperative  and  said  vibra- 
tion conveying  means  operative  and  for  cans-  35 
ing  said  recording  stylus  to  be  moved  into 
inoperative  position  and  said  reproducing 
stylus  into  operative  position,  substantially 

as  described. 

4.  The  combination  of  vibratoiy  means,  a  90 
recording  stylus  and  a  reproducing  stylus  in 
operative  relation  to  said  means,  electrically 
operable   means   for  impressing   vibrations 
corresponding  to   sound   waves   upon   said 
vibratory  means,  means  for  conveying  vibra-   95 
tions  from  said  vibratory  means,  and  unitary 
means  for  rendering  said  vibration  impress- 
ing means  operative  and  said  vibration  con- 
veying means  inoperative  and  for  moving 
said  recording  stylus  into  and  said  reproduc-   lOO 
ing  stylus  out  of  operative  position,  substan- 
tially as  described. 

5.  The  combination  of  vibratory  means,  a 
recording  stylus  and  a  reproducing  styhis  in 
operative  relation  to  said  means,  means  for  105 
impressing  vibrations  corresponding  to 
sound  Avaves  upon  said  vibratory  means, 
electrically  operable  means  for  conveying 
vibrations  from  said  vibratory  means,  and 
unitary  means  for  rendering  said  vibration  110 
impressing  means  inoperative  and  said  vi- 
bration conveying  means  operative  and  for 
moving  said  recording  stylus  out  of  and 
said  reproducing  st.ylus  into  operative  posi- 
tion, substantially  as  described,  115 

6.  The  combination  of  vibratory  means, 
a  recording  stylus  and  a  reproducing  stylus 
in  operative  relation  to  said  means,  electri- 
cally operable  means  for  impressing  vibra- 
tions corresponding  to  sound  waves  upon  120 
said  vibratory  means,  electrically  operable 
means  for  conveying  vibrations  from  said 
vibratory  means,  and  unitary  means  for 
rendering  said  vibration  impressing  means 
operative  and  said  vibration  conveying  125 
means  inoperative  and  for  moving  said 
recording  stylus  into  and  said  reproducing 
stylus  out  of  operative  position,  or  for  ren- 
dering said  vibration  impressing  means  inop- 
erative and  said  vibration  conveying  means  130 
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operative  and  for  moving  said  recording 
stylus  out  of  and  said  reproducing  stylus  into 
operative  position,  substantially  as  described. 
7.  The  combination  of  a  diaphragm,  a  re- 
5  cording  stylus  and  a  reproducing  stylus  in 
operative  relation  thei'eto,  means  for  im- 
pressing vibrations  corl'esponding  to  sound 
waves  upon  said  diaphragm,  means  for  con- 
veying vibrations  from  said  diaphragm,  and 

10  unitary  means  for  rendering  said  vibration 
impressing  means  operative  and  said  vibra- 
tion conveying  means  inoperative  and  for 
causing  said  styli  to  be  moved  about  a  sub- 
stantially horizontal  axis  to  place  said  re- 

15  cording  stylus  in  operative  position  and  said 


reproducing  stylus  in  inoperative  position, 
or  for  rendering  said  vibration  impressing 
means  inoperative  and  said  vibration  convey- 
ing means  operative  and  for  causing  said 
styli  to  be  moved  about  said  axis  to  place  said 
recording  stylus  in  inoperative  position  and 
said  reproducing  stylus  in  operative  position, 
substantially  as  described. 

This  specification   signed  and   vpitnessed 
this  14th  day  of  September,  1914, 

NEWMAN  H.  HOLLAND. 

Witnesses : 

Frederick  Bachmann, 
Mary  J.  Laidlaw. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Frank  S.  Moore,  a 
citizen  of  the  United  States  of  America,  re- 
siding in  the  borough  of  Brooklyn,  city  and 
6  State  of  New  York,  have  invented  a  certain 
new  and  useful  Improvement  in  Phono- 
graphs, of  which  the  following  is  a  specifica- 
tion. 

My  invention  relates  to  an  improvement  in 

10  phonographs  and  is  particularly  directed 
toward  the  sound  amplifying  and  control- 
ling means,  although  other  features  of  in- 
vention will  become  apparent  as  the  descrip- 
tion develops. 

15  In  the  following  I  have  described,  in  con- 
nection with  the  accompanying  drawings,  an 
embodiment  of  one  way  of  carrying  out  my 
invention,  the  features  thereof  being  pointed 
out  hereinafter  in  the  claims. 

20  In  the  drawings.  Figure  1  is  a  top  plan 
view  of  the  lower  casing  or  body  portion  of 
a  phonograph  illustrating  my  invention, 
part  being  broken  away ; 

Fig.  2  is  a  plan  view  from  the  inside  of  the 

25  top  of  the  casing  showing  certain  parts  de- 
tached from  the  body  portion  and  housed  in 
said  top  for  transportation ; 

Fig.  3  is  a  side  view  partly  in  section  and 
partly  broken  away,  of  the  parts  as  shown  in 

30  Fig.  1,  the  top  being  shown  beneath  to  act 
as  a  sound  box ; 

Fig.  4  is  a  sectional  view  of  the  casing  as- 
sembled, with  the  phonograph  parts  removed 
to  show  the  construction  of  the  casing  and 

35  showing  also  a  means  for  storing  records ; 
Fig.  5  is  a  perspective  view  of  the  body 
portion,  parts  being  removed,  to  show  more 
clearly  the  arrangement  of  sound  amplify- 
ing and  directing  means ; 

40  Fig.  6  is  a  perspective  of  the  detachable 
sound  director. 

The  device  as  illustrated  is  designed  to  be 
readily  portable  although  the  principles  of 
the  invention  may  as  well  be  applied  to  those 

45  relatively  more  stationary. 

In  the  drawings  similar  numerals  of  ref- 
erence indicate  similar  parts. 

1  indicates  the  lower  casing  or  body  por- 
tion of  the  phonograph  and  2  the  top  or 

50  cover  therefor,  the  two  portions  being  adapt- 
ed to  be  fitted  upon  each  other  over  dowel 
pins  3  and  corresponding  recesses  4  and  fas- 


tened together  by  any  suitable  means  as  by 
catches  5,  6.  The  body  portion  1  may  also 
be  provided  with  recesses  (not  shown)  in  55 
the  bottom  corresponding  to  recesses  4  so 
that  when  the  top  2  has  been  emptied  of  the 
removable  parts  it  may  be  placed  beneath 
body  portion  1  and  used  as  a  base  therefor. 
In  this  position  it  also  fulfils  the  function  of  60 
an  amplifier. 

The  top  2  is  preferably  of  sufficient  depth 
to  accommodate  the  removable  parts  as 
shown,  the  same  being  held  against  displace- 
ment therein  by  any  suitable  means  as  by  «5 
spring  clamps  6,  6,  or  if  the  removable  parts 
are  accommodated  elsewhere,  the  top  could 
be  used  for  the  storage  of  records. 

The  body  portion  1  is  preferably  divided 
into  two  portions  7  and  8  by  a  transverse  70 
partition  9,  the  portion  7  being  adapted  to 
accommodate  the  motor  mechanism  10  and 
the  portion  8  being  adapted  to  act  as  a  sound 
reception  box.  11  indicates  a  cover  inclosing 
the  body  portion  1.  One  end  of  the  body  75 
portion,  as  12,  is  fastened  to  a  portion  of  the 
cover  11,  as  13,  which  in  turn  is  hinged  to 
the  cover  11,  so  that  when  the  same  is  swung 
upward,  the  sound  reception  box  will  be 
opened  and  the  records  14,  stored  for  safe  80 
keeping  or  for  transportation  in  portion  8, 
may  be  removed.  If  the  records  should  be 
stored  in  the  top,  portion  8  may  be  used  for 
storage  of  the  removable  parts. 

15  is  a  resilient  device  such  as  a  leaf  spring  85 
positioned  on  partition  9,  or  elsewhere  in  the 
sound  reception  box  in  the  path  of  arms  or 
flaps,  16, 16  hinged  together  at  17  and  adapt- 
ed when  in  position  in  portion  8  to  contact 
at  the  apex  or  hinged  end  with  device  or  90 
spring  15  and  to  have  their  other  ends  held 
in  recesses  or  grooves  18  in  the  walls  of  cas- 
ing 1  against  which  recesses  they  are  urged 
by  spring  15.    The  exact  form  of  said  part 
16,  16  is  not  essential,  the  material  feature  95 
of  such  detail  being  to  form  side  walls  for 
the  sound  box  converging  from  without  in- 
wardly.   In  some  instances  part  16,  16  may 
be  entirely  omitted. 

19  indicates  an  extension  of  the  tone  arm  100 
20,  provided  with  an  opening  21  in  the  wall 
thereof.    Such  extension  may  be  either  inte- 
gral or  separate  from  the  tone  arm  but  I 
have  shown  it  as  separate  for  convenience 
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of  packing  after  demounting.  22  is  a  sleeve 
or  clip  around  or  partially  around  extension 
19  and  provided  preferably  with  an  opening 
23  adapted  to  register  with  opening  21  in 
5  extension  19.  Both  extension  19  and  sleeve 
22  may  be  freely  rotatable  on  their  vertical 
axes,  so  that  the  sound  through  openings  21 
and  23  may  be  directed  to  different  parts  of 
the  sound  reception  box  and,  as  extension  19 
10  and  sleeve  22  are  also  rotatable  relatively 
to  each  other,  the  opening  for  the  sound 
may  be  adjusted  as  desired.  I  prefer  how- 
ever to  have  extension  19  fixed  in  position. 
Sleeve  22  extends  through  cover  11  and  is 
3.5  shown  as  provided  with  a  flange  24  having 
a  thumb  piece  25  to  assist  in  moving  the 
same.  Extension  piece  19  also  extends  up 
through  cover  11  within  sleeve  22  ;and  as 
shown,  is  adapted  to  receive  ;tQne-arm  20. 
20  Both  extension  19  and  sleeve  22  are  remov- 
able from  the  body  portion  1.  Suitable  in- 
dicating means,  as  shown,  may  be  associated 
with  the  sleeve  22  to  indicate  the  iTelative  po- 
sitions of  the  openings  through  the  .exten- 
25  sion  piece  and  the  sleeve ;  for  instance,  when 
the  openings  21  and  23  register  ithe  volume 
of  sound  from  the  tone-arm  .will  be  >the 
loudest. 

27  indicates  the  reproducer  and  28  the 
30  record  support  mounted  on  spindle  29  of 
the   motor   mechanism   in    any   convenient 
way. 

The  operation  of  the  device  as  illustrated 
is  as  follows :  Assuming  ,the  removable  parts 
35  to  be  housed  in  top  2,  the  records  to  be  stored 
in  portion  8  and  the  body  portion  1  and  top 
2  to  be  fastened  together  like  a  small  flat 
suit  case ;  the  catches  5,  5  will  be  released, 
top  2  removed  from  body  portion  1  and  laid 
49  to  one  side.  End  12  will  be  lifted  and 
turned  back  on  cover  11  and  the  records  14 
removed  from  portion  8.  The  removable 
parts  will  now  be  removed  from  top  2  and 
arms  16,  16  will  be  inserted  into  portion  8, 
45  hinged  end  17  first,  until  end  17  contacts 
spring  15,  when  the  arms  16,  16  having  been 
spread  out  into  contact  with  the  side  walls 
of  portion  8,  the  free  ends  of  the  arms  will 
snap  into  recesses  or  grooves  18.  Sleeve  22 
60  is  next  placed  in  position  and  extension  19 
passed  through  sleeve  22.  The  tone-arm, 
reproducer  and  other  parts  are  placed  in  po- 
sition in  the  usual  manner.  The  :motor  be- 
ing ready  to  operate,  a  record  is  placed  in 
55  position  and  extension  19  and  sleeve  22  ad- 
justed relative  to  the  size  df  opening  there- 
through and  relative  to  the  direction. of  Ihe 
sound  in  the  V-shaped  amplifying  chamber 
formed  by  the  bottom  and  cover  of  body  por- 
60  tion  1  and  the  spread  out  arms  i6,  il6.  The 
apparatus  is  then  ready  for  use.  I  prefer 
that  the  tone  arm  extension  ifit  closely  into 
the  crotch  of  the  V-shaped  walls  with  !the 
opening  21  directed  outward. 


In  demounting  the  reverse  of  the  opera-  ^^ 
tion  described  takes  place.  It  is  preferred 
to  make  the  case  and  the  arms  16,  16  of 
wood.  The  emptied  top  2  as  described  may 
be  used  as  a  base  and  sound  box  for  body 
portion  1.  A  handle  (not  shown)  may  be  70 
fastened  to  the  case  to  assist  in  carrying  the 
same. 

It  is  obvious  that  certain  of  the  parts  may 
be  varied  in  construction  and  arrangement 
without  departing  from  the  spirit  of  the  in-  75 
vention  and  I  do  not  restrict  myself  further 
than  the  scope  of  .the  appended  claims  de- 
mands. 

I  claim: 

1.  In  a  phonograph,  a  body  portion  hav-  80 
ing  top  and  bottom  walls,  a  sound  amplify- 
ing chamber  wholly  within  said  body  por- 
tion and  comprising  said  stop  and  bottom 
walls  of  the  body  poi'tion  and  collapsible 
side  walls,  a  tone-arm  and  an  extension  from  85 
said  tone-arm  projecting  into  said  sound  am- 
plifying chamber  within  said  side  walls. 

2.  In  a  phonograph,  a  body  portion  hav- 
ing top  and  bottom  walls,  a  sound  amplify- 
ing chamber  wholly  within  said  body  por-  99 
tion  and  comprising  said  top  and  bottom 
walls  of  the  body  portion  and  removable, 
collapsible  side  walls,  a  tone-arm  and  a  .re- 
movable extension  from  said  tone-arm  pro- 
jecting into  said  sound  amplifying  chamber  95 
within  said  side  walls. 

3.  In  a  phonograph,  a  sound  amplifying 
chamber  wholly  within  the  body  portion 
of  the  phonograph,  collapsible  side  walls 
therefor,  a  toneTarm  and  an. extension  from  ^^O 
said  tone- arm  projecting  into  said  sound  am- 
plifying chamber  adjacent  said  side  walls. 

4.  In  a  phonograph,  a  sound  amplifying 
chamber  wholly  within  the  body  .portion  of 
;the  phonograph,  removable,  collapsible  side  ^^^ 
walls  therefor,  a  tone-arm  and  an  extension 
from  said  tone-arm  projecting  into  said 
sound  amplifying  chamber  adjacent  said 
side  walls. 

5.  In  a  phonograph,  a, casing,  a  sound  am-  ^^^ 
plifying  chamber  within  the  casing,  a  tone- 
arm  extension  having  an  opening  in  its  side 
wall,  loosely  mounted  in  the  casing  and  pro- 
jecting into  the  sound  amplifying  chamber, 

a  sleeve  for  said  tone-arm  ejstension  having  1^5 
an  opening  in  its  side  wall  and  rotatable 
relative  to  said  tone-arm  extension  and  a 
(tone-arm  moimted  on  said  tone-arm  exten- 
sion. 

6.  In  a  iphonograph,  a  sound  amplifying  120 
chamber  wholly  within  the  body  portion  of 
Tthe  rphonograph  having  permanent  top  and 
bottom  walls  and  removable  side  walls  com- 
prising! collapsible  members. 

(7.  iln  a  phonograph,  a  sound  amplifying  125 
chamber  wholly  within  the  body  portion  of 
the  phonograph  having  permanent  top  and 
bottom  walls, and  .V-sh^ped  side  w^Uscona- 
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prising  members  hinged  together  at  one  end 
and  adapted  to  be  spread  apart  at  the  other 
end. 

8.  In  a  phonograph,  a  chamber  having 
permanent  top,  bottom  and  side  walls  and 
a  sound  amplifying  chamber  formed  within 
said  top  and  bottom  walls  and  V-shaped  re- 
movable side  walls,  said  latter  walls  com- 


prising collapsible  members  hinged  together 
at  one  end  and  at  the  free  ends  adapted  to 
contact  the  said  walls  of  the  first  mentioned 
chamber. 

In  testimony  whereof  I  have  signed  this 
specification. 

FRANK  S.  MOOEE. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents, 

Washington,  D,  C." 
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Specification  of  Letters  Patent.        Patented  June  13,  191 T. 

Application  filed  March  5, 1915.     Serial  No.  12,237. 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  Walter  Opel,  a  citi- 
zen of  Germany,  and.  a  resident  of  Leipzig, 
Saxony,  State  of  Germany,  have  invented 
5  certain  new  and  useful  Improvements  in  or 
relating  to  Sound -Boxes  for  Talking -Ma- 
chines, of  which  the  following  is  a  specifica- 
tion. 

In  order  to  increase  or  to  weaken  the  tone 

10  action  in  talking  machines  use  is  made  in 
connection  with  the  sound-box  of  needles  of 
appropriately  greater  or  smaller  thickness. 
It  is,  therefore,  necessary  to  interrupt  the 
playing  when  an  alteration  in  the  tone  is  to 

15  be  obtained.  Moreover,  the  exchange  of  the 
needles  is  not  only  costly  but  frequently  re- 
sults in  inconveniences.  Experiments  have 
been  made  with  a  view  to  changing  the  tone 
action  by  enlarging  or  increasing  the  pas- 

20  sage,  in  the  sound  tube  by  means  of  a  closing 
member.  The  known  devices  of  this  kind, 
however,  have  the  drawback  that  the  indi- 
vidual oscillations  of  the  closing  member  re- 
sult in  disturbing  noises  while  at  the  same 

25  time  the  adjustment  is  so  complicated  and 
difficult  that  it  cannot  be  effected  during 
playing.  _ 

The  object  of  this  invention  is  to  avoid  the 
above  defects  by  controlling  the  clear  pas- 

30  sage  of  the  sound-box  casing  with  the  aid  of 
two  superposed  disks  having  perforations 
which  are  adapted  to  register  with  each 
other.  This  is  accomplished  by  making  one 
disk  rotatable,  that  is  to  say,  this  disk  is 

35  capable  of  oscillating  about  an  axis  so  that 
its  perforation  more  or  less  frees  that  of  the 
other  disk  as  will  be  more  clearly  under- 
stood from  a  description  of  the  accompany- 
ing drawings,  in  which : 

40  Figure  1  is  a  front  view  of  the  improved 
sound-box. 

Fig.  2  is  a  partial  elevation  and  vertical 
section  thereof,  on  the  line  a — &  of  Fig,  1, 
and 

45  Fig.  3  is  a  front  view  of  a  modified  con- 
struction. 

In  the  example  shown,  the  casing  A  of  the 
sound-box  has  connected  to  it  a  socket  B 
which  is  provided  with  a  box-shaped  en- 

50  largement  C,  as  best  shown  in  Fig.  2.  This 
enlargement  serves  as  the  sound  chamber 
proper  of  the  sound-box.  The  sound-box 
itself  is  closed  by  a  disk  D  which  serves  also 
as  a  carrier  of  the  socket  B.    The  disk  D  is 


provided  with  perforations  E  through  which  55 
the  sounds  produced  by  the  diaphragm  F 
pass  into  the  chamber  C  and  by  way  of  the 
socket  B  are  transmitted  to  the  tone-arm  at- 
tached thereto,  but  not  shown  in  the  draw- 
ing. 60 

Eotatably  journaled  above  the  disk  D 
about  an  axis  G  is  a  second  disk  H  provided 
with  perforations  I.  The  perforations  in  the 
disk  H  and  those  in  the  disk  D  are  so  lo- 
cated with  regard  to  one  another  as  to  enable  65 
the  clear  passage  to  be  regulated  by  the  ro- 
tation of  the  disk  H, 

The  disk  H  is  journaled  about  a  relatively 
light  axis  or  bolt  G.    This  disk  H  is  easily 
rotatable  on  the  adjoining  face  of  the  disk  70 
D.    The  disk  H  consists,  by  preference,  of 
vulcanized    fiber,    felt    or    other    material 
which  is  not  liable  to  individual  vibrations 
causing  disturbing  noises.    In  order  to  pre- 
vent oscillations  of  the  disk  H  from  being  75 
transmitted  to  the  disk  D,  provision  may  be 
made  also  between  the  two  disks  of  a  layer 
O  of  felt  or  like  material.     The  contact, 
however,  between  the  two  disks  may  be  in- 
sured by  a  weak  spring  K  which  is  slipped  80 
over  the  axis  G. 

In  this  manner,  while  safeguarding  a  re- 
liable bearing  of  the  rotary  disk  H  on  the 
stationary  disk  D,  an  easy  rotation  of  the 
disk  H  and  thereby  a  ready  variation  of  the  85 
free  passage  for  the  sound  is  at  all  times  as- 
sured. By  introducing  through  a  slot  L  in 
the  casing  C  a  bent  pin  M  into  the  disk  H  so 
as  to  serve  as  a  pointer  or  indicator,  the  ex- 
tent of  the  adjustment  of  the  disk  H  with  re-  ^0 
gard  to  the  disk  D  may  readily  be  read  off 
from  a  dial  N  on  the  sound-box.  It  is,  there- 
fore, possible  to  vary  the  strength  of  the 
tone  in  talking  machines  of  this  kind  by 
mei-ely  adjusting  the  pointer  N  on  the  dial  ^^ 
and  this  may  be  effected  even  during  the 
playing. 

In  the  constructional  example  shown  in 
Fig.  3,  one  of  the  disks  is  provided  with 
three  perforations  E^,  E^,  E*,  of  gradually  ^^^ 
increasing  diameter,  thereby  enabling  the 
strength  of  the  tone  to  be  regulated  from  the 
finest  pianissimo  to  the  strongest  fortissimo. 
To  this  end  the  second  disk  is  provided  with 
three  pei-f orations  I^,  I^,  I^,  of  which  the  two  ^^^ 
former  perforations  are  in  the  shape  of  ob- 
long slots  in  order  to  remain  open  during 
the  whole  passage. 
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111  the  constructional  forms  illustrated  the 
axis  G  has  a  central  arrangement,  but  it  is 
obAdous  that  it  may  have  an  eccentrical  ar- 
rangement, particularly  in  the  case  in  which 
the  disk  H  is  to  perform  merely  an  oscillat- 
ing movement  on  the  disk  D. 

I  claim  as  my  invention : 

1.  A  sound  box  for  talking  machines  in 
which  the  regulation  of  the  tone  is  effected 
by  superposed  perforated  disks,  comprising 
the  sound  box  casing  with  perforated  rear 
wall,  a  box  shaped  enlargement  provided  on 
the  rear  wall  of  the  sound  box  casing  and 
adapted  to  house  a  perforated  disk,  a  central 


shaft  for  said  disk  within  the  box  and  en-  15 
largenient,  and  a  spring  on  said  shaft  adapt- 
ed to  press  the  perforated  disk  against  the 
perforated  rear  wall  of  the  sound  box. 

2.  A  sound  box  for  talking  machines,  com- 
prising the  sound  box  casing  with  perforated  20 
rear  wall,  a  box  shaped  enlargement  pro- 
vided on  the  rear  wall  of  the  sound  box  cas- 
ing, a  central  shaft  within  said  casing  and 
enlargement,  and  means  on  said  central  shaft 
for  regulating  the  tone.  25 

Signed  at  Leipzig,  Germany  this  11"  day 
of  February  1915. 

WALTER  OPEL. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents, 

Washington,  D.  C." 
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Specification  of  Letters  Patent.        Patented  June  19,  1917. 

Application  filed  September  14, 1914.     Serial  No.  861,553. 


To  all  whoTTh  it  may  concern: 

Be  it  known  that  I,  Albert  E.  Cot,  a  citi- 
zen of  the  United  States  of  America,  and 
a  resident  of  Chicago,  in  the  county  of  Cook, 
5  State  of  Illinois,  have  invented  certain  new 
and  useful  Improvements  in  Sound-Trans- 
mitting Apparatus,  of  which  the  following 
is  a  specification. 

This  invention  relates  to  that  class  of  tele- 
10  phone  apparatus  in  which  means  is  provided 
for  regulating  the  intensity  and  amplitude 
of  the  vibrations  of  the  diaphragm  of  the 
transmitter,  and  for  properly  directing  the 
sound  waves  to  such  diaphragm  with  an 
15  elimination  of  foreign  sounds  in  the  vicinity 
of  the  instrument.     And  the  present  im- 
provement has  for  its  object  to  provide  an 
effective  structural  formation  and  associa- 
tion of  parts  whereby  the  degree  or  ampli- 
20  tude  of  the  vibrations  of  the  transmitter 
diaphragm  can  be  readily  adjusted  to  attain 
the  desired  intensity,  purity,  and  distinct- 
ness in  the  sound  transmitted,  with  an  elimi- 
nation or  avoidance  of  loud,  harsh,  or  grat- 
25  ing  tones  in  one  case,  and  in  the  other  case 
attain  a  distinct  and  effective  transmission 
of  soft  and  low  sounds. 

In  the  accompanying  drawings: — 
Figure  1  is  a  longitudinal  section  of  a  tel- 
30  ephone  transmitter  embodying  the  present 
improvements. 

Fig.  1^  is  a  detail  sectional  elevation  of  a 
modification. 

Fig.  2  is  a  detail  elevation  of  the  front 
35  portion  of  the  diaphragm  and  its  attached 
accessories. 

Fig.  3  is  a  similar  view  of  the  rear  por- 
tion of  the  aforesaid  diaphragm  and  at- 
tached accessories. 
40       Fig.  4  is  an  enlarged  detail  longitudinal 
section  of  the  transmitter. 

Fig.  5  is  a  general  elevation  illustrating 
the  association  of  the  present  invention  with 
a  local  battery  and  receiver,  and  adapted  for 
45  use  of  persons  of  defective  hearing. 

Fig.  6  is  an  elevation  of  the  interior  of 
the  transmitter  casing,  the  diaphragm  and 
its  attached  accessories  being  removed. 
Similar  reference  mimerals  indicate  like 
50  parts  in  the  several  views. 

Referring  to  the  drawings,  1  represents 
the  local  battery  adapted  for  connections 
with  suitable  terminal  sockets  2  and  3  of 
the  transmitter  casing  4 ;  while  5  designates 


an    ordinary   receiver   having   flexible   line  55 
connections  6  with  terminal  necks  7  and  8 
of  the 'transmitter  casing  4  aforesaid.     The 
parts  so  associated  being  adapted  for  the 
use  of  persons  with  defecti^'e  hearing. 

The  transmitter  casing  4  above  referred  60 
to  is  of  the  usual  shallow  cup  shape  shown, 
and  provided  with  the  usual  closure  disk 
or  cover  9,  the  marginal  portion  of  which 
is  formed  with  a  screw-threaded  rim  which 
screws  into  a  screw-threaded  offset  of  the  65 
circular  wall  of  the  casing  4,  to  confine  in 
proper  position  the  diaphragm  and  its  at- 
tached accessories,  as  usual  in  the  present 
class  of  telephone  transmitters.     The  afore- 
said closure  disk  or  cover  9  is  formed  with  70 
the  usual  centrally  disposed  cluster  of  small 
apertures  10  for  the  passage  of  the  sound 
waves  to  the  transmitter  diaphragm  and  in 
the  present  improvement  is  provided  with 
an   annular    outstanding   rim    11,    the    pe-  75 
riphery  of  which  is  made  tapering  for  the 
purpose  hereinafter  stated. 

12  designates  the  transmitter  diaphragm 
of  any  ordinary  form  or  construction,  pref- 
erably of  the  flat  disk  form  shown.  80 

13  designates  a  cup  shaped  skeleton  head 
formed  with  an  annular  j'cceiving  recess  for 
the  marginal  portion  of  the  diaphragm  12 
which  is  held  in  place  in  said  recess  by  a 
marginal  confining  ring  14  and  suitable  85 
binding  screws  as  shown.  Said  skeleton 
head  13  in  addition  to  the  marginal  portion 
above  mentioned  has  a  central  portion  13' 
orificed  for  the  passage  of  the  microphone 
member  hereinafter  described,  with  said  90 
central  portion  integrally  connected  to  the 
marginal  portion  by  a  plurality  of  radial 
arms  15  as  illustrated  in  Figs.  1,  3,  and  4. 

16  designates  a  microphone  block  of  car- 
bon or  like  conducting  material,  and  pref-  95 
erably  formed  with  a  peripheral  support- 
ing flange  17  at  one  end  as  shown.     Said 
microphone  block  16  projects  through  the 
central  orifice  of  the  aforesaid  central  por- 
tion 13'  of  the  skeleton  head  13,  without  loo 
electrical    contact   therewith,    and   is    sup- 
ported in  place  thereon  and  in  insulated 
relation  thereto,  by  an  interposed  washer  18 
of  insulating  material,  a  binding  cap  19  of 
metal,  and  insulating  binding  screws  20,  as  io5 
shown  moi-e  particularly  in  Fig.  4. 

The  front  end  of  microphone  block  16  is 
in  separated  relation  to  the  adjacent  face  of 
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the  transmitter  diaphragm  12  aforesaid, 
and  said  front  face  of  the  block  is  formed 
with  a  plurality  of  cells  or  recesses  21  for 
the  reception  of  granules  of  carbon  by 
5  which  microphone  properties  are  imparted 
to  the  structure,  and  as  usual  to  the  present 
t^'pe  of  transmitters. 

22  designates  a  contact  finger  attached  to 
the  transmitter  casing  1:,  with  its  free  end 

2Q  bearing  against  the  binding  cap  19,  afore- 
said, and  adapted  to  electrically  connect  the 
microphone  block  16  with  a  terminal  sleeve 
8  of  the  transmitter  casing  4. 

23  designates  a  companion  contact  finger 
j5  attached  to  the  transmitter  casing  4,  with  its 

free  end  bearing  on  the  marginal  portion 
of  the  skeleton  head  13  and  adapted  to 
electrically  connect  the  diaphragm  12  with 
a  terminal  socket  3  of  the  transmitter  cas- 

20  ing4. 

The  material  part  of  this  invention  in- 
volves in  connection  with  the  diaphragm  of 
the  transmitter  mechanism  above  described, 
a  resilient  damper  member  having  bearing 

25  contact  upon  the  face  of  the  diaphragm  and 
adjustable  thereon  in  the  area  of  said  con- 
tact and  with  said  area  increasing  from  a 
point  of  slight  vibration  of  the  diaphragm 
toward  a  point  of  greater  vibration  thereof, 

30  and  in  the  preferred  type  of  the  invention 
illustrated  in  Figs.  1,  2,  and  4,  the  adjusta- 
bility and  varied  resiliency  in  the  damper 
member  are  simultaneously  attained  by  a 
structural    formation    and    association    of 

35  parts,  as  follows: 

24  designates  a  damper  member  or  finger 
of  resilient  plate  material  attached  at  one 
end  in  fixed  relation  to  a  marginal  portion 
or  frame  of  the  transmitter  diaphragm  12 

40  and  extending  diametrically  across  said  dia-- 
phragm  as  indicated  in  Fig.  2. 

25  designates  a  headed  adjustable  screw 
having  screw  threaded  bearing  in  the  cen- 
tral portion  of  the  closure  disk  or  cover  9 

45  of  the  transmitter  casing  4,  so  as  to  be  ca- 
pable of  manual  adjustment  in  a  lengthwise 
direction.  At  its  inner  end,  the  adjustable 
screw  26  has  abutment  against  the  resilient 
damper  finger  24,  midway  the  length  of  the 

80  same,  and  is  adapted  in  its  adjustment  to 
bring  more  or  less  of  the  free  end  portion  of 
said  damper  finger  24  into  contact  with  the 
diaphragm  12,  and  with  correspondingly 
more  or  less  pressure  at  the  point  of  the 

£5  contact.  Such  action  is  adapted  to  afford  a 
very  effective  and  conti^ollable  regulation  of 
the  vibration  of  the  diaphragm  12  in  actual 
use. 

In  connection  with  the  sound  transmitting 

60  apparatus  above  described,  it  is  preferable 
to  use  a  sectional  and  variable  sound  col- 
lecting structure  having  a  formation  as  fol- 
lows : — 

28  and  29  are  a  plurality  of  open  ended 

65  cylindrical  shells  of   varying  lengths   and 


having  uniform  internal  diameters  corre- 
sponding with  the  internal  diameter  of  the 
annular  outstanding  rim  11  of  the  closure 
disk  or  cover  9  of  the  transmitter  casing 
heretofore  described.  In  the  present  im- 
provement the  bore  of  the  rim  11  will  have 
a  cylindrical  form  corresponding  with  that 
of  the  above  mentioned  shells  28  and  29,  and 
the  series  of  the  parts  are  interchangeably 
connected  together  by  forming  the  afore- 
said rim  11  and  an  end  portion  of  each  shell 
28,  29  with  tapering  exteriors  30,  and  in 
connection  with  such  formation,  forming 
the  opposite  end  portions  of  each  shell  28, 
29  with  correspondingly  tapering  or  flaring 
interiors  31,  as  shown.  With  the  above  de- 
scribed construction  the  outstanding  neck  11 
can  be  used  alone  as  a  sound  wave  conduc- 
tor where  a  wide  range  of  the  sound  waves 
are  to  be  collected.  With  more  restricted 
ranges  of  the  sound  waves  to  be  collected, 
either  one  or  the  other  of  the  shells  28,  29 
will  be  used  in  connection  with  the  out- 
standing neck  11.  And  where  a  stillless 
range  of  sound  waves  are  to  be  collected, 
both  of  said  shells  28,  29  will  be  used  in 
connection  with  the  outstanding  neck  11, 
aforesaid. 

Having  thus  described  my  said  invention, 
what  I  claim  as  new  and  desire  to  secure  by 
Letters  Patent,  is : — 

1.  In  a  sound  transmitter  of  the  type  de- 
scribed, the  combination  of  a  diaphragm, 
damping  means  adapted  for  contact  with 
said  diaphragm  and  adjustable  in  the  area 
of  said  contact  with  the  area  increasing 
from  a  point  of  slight  vibration  of  the  dia- 
phragm toward  a  point  of  greater  vibration 
thereof,  substantially  as  set  forth. 

2.  In  a  soimd  transmitter  of  the  type  de- 
scribed, the  combination  of  a  diaphragm, 
damping  means  adapted  for  contact  with 
said  diaphragm  and  adjustable  from  the 
outer  edge  of  said  diaphragm  toward  the 
center  as  pressure  on  the  diaphragm  is  in- 
creased, substantially  as  set  forth. 

3.  In  a  sound  transmitter  of  the  type 
herein  described,  the  combination  of  a  dia- 
phragm, adjustable  damping  means  adapt- 
ed for  contact  with  said  diaphragm,  a  trans- 
mitter casing  formed  with  an  annular  out- 
standing neck,  a  thumb  piece  located  within 
said  annular  neck  for  manually  operating 
said  adjustable  damping  means,  substan- 
tially as  set  forth. 

4.  In  a  sound  transmitter  of  the  type  de- 
scribed, the  combination  of  a  diaphragm,  a 
resilient  damper  finger  attached  adjacent  to 
the  margin  of  said  diaphragm  with  its  free 
end  adapted  for  contact  with  the  dia- 
phragm, and  means  for  changing  the  loca- 
tion and  pressure  of  said  free  end  of  the 
damper  finger  upon  the  diaphragm,  sub- 
stantially as  set  forth. 

5.  In  a  sound  transmitter  of  the  type  de- 
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scribed,  the  combination  of  a  diaphragm,  a 
resilient  damper  finger  attached  adjacent 
to  the  margin  of  said  diaphragm  with  its 
free  end  adapted  for  contact  with  the  dia- 
phragm, and  means  for  regulating  the  loca- 
tion of  and  pressure  on  the  point  of  contact 
of  said  free  end  of  the  damper  finger  upon 
the  diaphragm,  the  same  comprising  a 
temper  screw  having  bearing  in  the  casing 


of  the  transmitter  and  abutting  against  the  10 
damper  finger,  substantially  as  set  forth. 

Signed  at  Chicago,  Illinois,  this  11th  day 
of  September,  1914. 

ALBEET  E.  COY. 

Witnesses : 

K.  A.  Maktensen, 
A.  Kehoe. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents, 

Washington,  D.  C." 
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Original  application  filed  September  14,  1914,  Serial  No.  861,553.     Divided  and  this  application  filed  July  8, 

1916.     Serial  No.  108,164. 


To  all  whom  it  may  concern: 

Be  it  knoAvii  that  I,  Albert  E.  Coy,  a  citi- 
zen of  the  United  States  of  America,  and  a 
resident  of  Chicago,  in  the  county  of  Cook, 
5  State  of  Illinois,  have  in\  ented  certain  new 
and  useful  Improvements  in  Sound-Trans- 
mitting Apparatus,  of  which  the  following 
is  a  specification. 

This  invention  relates  to  electrical  sound 

10  transmitting  apparatus,  and  is  a  division  of 
mv  priov  application  for  a  patent  Serial  No. 
861,563,  filed  September  14,  1914. 

The  object  of  the  present  improvement  is 
to  provide  a  structural  formation  and  asso- 

15  ciation  of  parts  adapted  to  attain  in  a  ready 
and  accurate  manner  the  desired  degree  or 
amplitude  of  the  vibrations  of  the  dia- 
phragm of  a  sound  transmitting  apparatus, 
and  with   which  increased  purity  and  dis- 

20  tinctness  in  the  sound  transmitted  is  effec- 
tively attained,  wdth  an  avoidance  of  harsh 
or  grating  tones  in  one  case,  and  the  attain- 
ment of  a  distinct  transmission  of  soft  and 
low  tones  in  the  other  case,  all  as  will  here- 

25   inafter  more  fully  appear. 

In  the  accompanying  drawings: — 
Figure  1  is  an  enlarged  longitudinal  sec- 
tion on  line  x- — x,  Fig.  1. 

Fig.   2,   is   a   sectional   elevation   on   line 

30  x'  x',  Fig.  2.  Similar  reference  numerals 
indicate  like  parts  in  both  views. 

Referring  to  the  drawings,  1  designates 
the  transmitter  shell  or  casing,  preferably 
of  the  shallow  cup  form  shown,  and  pro- 

35  vided  with  the  usual  closure  cap  or  cover  2, 
the  marginal  portion  of  which  is  provided 
with  a  screw-threaded  formation  adapted 
for  engagement  with  a  correspondingly 
formed  portion  of  the  shell  1. 

40  3  designates  a  centrally  disposed  cluster 
of  small  apertures  formed  in  the  cap  2,  for 
the  passage  of  the  soimd  waves  to  the  trans- 
mitter diaphragm  of  the  structure. 

4  desigiiates  an  annular  rim  or  neck  on 
45  the  cap  2  for  the  attachment  of  a  sound  col- 
lector  or  mouth  piece   4'   preferably   of   a 
cylindrical  form  as  shown. 

5  designates  the  transmitter  diaphragm 
preferably  of  the  flat  disk  form  shown. 

50  6  designates  a  cup-shaped  skeleton  carry- 
ing frame  or  spider  formed  with  a  marginal 
recess  for  the  reception  of  the  marginal  por- 
tion of  the  diaphragm  5.  which  is  secured  in 
said  recess  by  a  marginal  confining  ring  7, 


the  parts  being  connected  together  by  con-  55 
necting  screws  or  other  usual  means. 

6'  designates  the  central  portion  of  the 
skeleton  frame  G  aforesaid,  formed  with  a- 
central  opening  for  the  jjassage  of  the  here- 
inafter described  microphone  member.  In  60 
the  preferred  construction  shown,  said  cen- 
tral portion  (5'  and  the  annular  marginal 
portions  of  the  skeleton  frame  6  are  inte- 
grally connected  by  radial  arms  6"  as  shown 
in  Fig.  1.  65 

8  designates  a  microphone  block  of  carbon 
or  like  conductive  material,  formed  with  a 
peripheral  positioning  flange  9  at  one  end, 
and  with  a  pluralit}"  of  cells  or  recesses  10 
in  its  front  face  for  the  reception  of  gran-  70 
ides  of  carbon  by  which  microphone  prop- 
erties are  imparted  to  the  structure,  as  usual 
in  the  present  type  of  transmitters.  Said 
microphone  block  8  projects  through  the 
orifice  of  the  central  portion  6'  of  the  skele-  75 
ton  frame  6,  without  electrical  contact 
therewith,  and  is  secured  in  insulated  rela- 
tion to  the  head  6  by  an  interposed  insu- 
lating washer  11,  a  binding  cap  12  of  con- 
ductive material,  and  insulated  binding  80 
screws  13,  as  shown  in  Fig.  1. 

14  designates  a  contact  finger  attached  to 
the  transmitter  shell  1,  with  its  free  end 
bearing  against  the  binding  cap  12,  and 
adapted  to  electrically  connect  the  micro-  85 
phone  block  8  with  a  terminal  member  15 
of  the  transmitter  shell  1.  A  companion 
contact  finger,  (not  shown)  wall  electrically 
connect  the  marginal  portion  of  the  skele- 
ton frame  6  and  diaphragm  5  W'ith  a  com-  90 
panion  terminal  member  of  the  transmitter 
shell. 

The  structure  so  far  described  is  similar 
to  that  shown  in  iny  aforesaid  application, 
Ser.  No.  861,553,  and  no  claim  is  made  in  95 
this  case  to  any  of  such  structural  features. 

In  the  present  improvement,  16  desig- 
nates a  plurality  of  resilient  damper  fingers 
pivotally  mounted  on  the  marginal  confin- 
ing ring  7  of  the  transmitter  diaphragm  5,  100 
with  their  free  ends  in  constant  contact  with 
the  face  of  the  diaphragm  and  adapted  to 
be  manually  shifted  toward  or  from  the 
central  portion  of  said  diaphragm,  to  in- 
crease or  diminish  the  damping  action  as  105 
required.  A  simultaneous  adjustment  of  the 
aforesaid  damper  fingers  16  is  preferably 
attained  by  gear  formations  17  on  the  re- 
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spective  fingers  and  having  operative  en- 
gagement with  each  other  as  shown. 

18  designates  a  handle  on  one  of  the  dam- 
per fingers  16  for  the  convenient  manual 
6  adjustment  of  the  mechanism. 

Having  thus  fully  described  my  said  in- 
vention what  I  claim  as  new  and  desire  to 
secure  by  Letters  Patent,  is: — 

1.  In  a  sound  transmitter  of  the  type  de- 
10  scribed,  the  combination  of  a  diaphragm, 

damping  means  adapted  for  contact  with 
said  diaphragm,  a  casing,  an  aperture  in 
said  casing,  a  handle  connected  through  said 
aperture  with  said  damping  means,  said 
15  handle  being  adapted  for  moving  said 
damping  means  back  and  forth  upon  the 
diaphragm,  substantially  as  set  forth. 

2.  In  a  sound  transmitter  of  the  type 
herein  described  the  combination  of  a  dia- 

20  phragm,  a  plurality  of  damping  means  piv- 
otally  arranged  adjacent  to  the  margin  of 


the  diaphragm  with  their  free  ends  adapted 
for  contact  with  said  diaphragm  and  one 
common  means  for  moving  said  plurality  of 
damping  means  back  and  forth  upon  the  25 
diaphragm,  substantially  as  set  forth. 

3.  In  a  sound  transmitter  of  the  type 
herein  described,  the  combination  of  a  dia- 
phragm, a  plurality  of  damping  means  piv- 
otally  arranged  adjacent  to  the  margin  of  30 
the  diaphragm  with  their  free  ends  adapted 
for  contact  with  said  diaphragm  and  ad- 
justable to  and  from  the  central  portion  of 
said  diaphragm,  and  means  for  imposing 
simultaneous  movement  on  said  pluralitj'  35 
of  damping  means,  the  same  comprising 
gear  formations  associated  with  the  pivot 
portions  of  said  damping  means,  substan- 
tially as  set  forth. 

Signed  at  Chicago,  Illinois,  this  6th  day  40 
of  July,  1916. 

ALBERT  E.  COY. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Elzear  Plante,  a 
citizen  of  the  United  States,  and  a  resident 
of  Fall  River,  in  the  county  of  Bristol,  in 
5  the  State  of  Massachusetts,  have  invented 
an  Improvement  in  Combination  Pianos  and 
Sound-Reproducing  Instruments,  of  which 
the  following  description,  in  connection 
with  the  accompanying  drawings,  is  a  speci- 

10  fication,  like  characters  on  the  drawings  rep- 
resenting like  parts. 

This  invention  has  for  its  object  to  pro- 
vide an  upright  piano  with  a  sound  repro- 
ducing instrument,   which  is   normally  lo- 

15  cated  within  the  piano  so  as  not  to  interfere 
with  the  functions  of  the  latter,  and  forms  a 
permanent  part  thereof,  and  has  its  tone 
arm  or  sound-delivering  device  arranged 
within  the  piano  so  that  when  in  use,  the 

20  outlet  mouth  of  the  tone  arm  is  opposed  to 
the  non-metallic  casing  of  the  piano,  where- 
by the  sound-reproducing  instrument  is  pro- 
vided with  a  sounding  board  of  large  area 
and  a  superior  tone  effect  free  from  metallic 

25  or  harsh  sounds  is  obtained.  The  sound- 
reproducing  instrument  may  be  of  any  suit- 
able or  known  construction,  in  which  a  tone 
arm  carrying  a  needle  or  stylus  cooperates 
with  a  record  which  is  mounted  on  a  mov- 

30  able  support  usually  a  circular  disk,  which 
may  be  driven  by  a  motor  of  any  suitable 
construction,  such  as  an  electric  motor  or  a 
spring  motor. 

Provision  is  made  for  enabling  a  record- 

35  carrying  table  or  disk  of  maximum  diam- 
eter to  be  located  within  a  narrow  cham- 
ber or  space  in  the  piano  above  the  keyboard 
thereof,  whereby  the  record-caiTying  table 
when  not  in  use  may  be  concealed  from  view 

40  within  the  piano  and  the  latter  have  the  ap- 
pearance and  function  of  an  ordinary  up- 
right piano.  To  this  end,  the  front  wall  of 
the  casing  above  the  keyboard  is  provided 
with  an  opening  of  sufficient  size  to  enable  a 

45  portion  of  the  record-carrying  table  to  be 
projected  through  the  same  when  the  sound- 
reproducing  instrument  is  to  be  used,  and 
the  record-carrying  table  is  mounted  on  a 
support,  which  is  pivoted  so  as  to  permit 

50  the  said  table  to  be  moved  bodily  and  turned 
into  a  substantially  horizontal  position  when 
in  use  and  into  a  substantially  vertical  posi- 
tion when  not  in  use,  and  the  tone  arm  which 
cooperates  with  said  record-carrying  table 

55  is  mounted  within  the  piano  casing  so  as  to 
enable  the  tone  arm  to  be  moved  into  and 


out  of  the  path  of  bodily  movement  of  the 
record-carrying  table;  "  ' 

The  piano  may  be  a  playerr  ^iano  or  one 
Avhich  is  manipulated  by  hand.  60 

These  and  other  features  of  this  invention 
Avill  be  pointed  out  in  the  claims  at  the  'feWd 
of  this  specification. 

Figure  1  is  a  front  elevation  of  an  upright 
piano  provided  with  a  gound-reprddtfcihg  65 
instrument  in  accordance  with  this  inven- 
tion. 

Fig.  2,  a  side  elevation  and  section  of  the 
piano  shown   in  Fig.   1,  the  section  beillg 
taken   on  the   line   2 — 2,   Fig.   1,   with   the  70 
sound-reproducing  instrument  in  its  opera- 
tive position. 

Fig.  3,  an  enlarged  detail  in  plan  of  the 
sound  -  reproducing  insti'ument  shown  in 
Fig.  2,  with  parts  broken  away.  75 

Fig.  4,  a  front  elevation  of  the  sound-re- 
producing instrument  shown  in  Fig.  2,  and 

Fig.  5,  a  detail  in  section  oil  the  line  5 — 5, 
Fig.  4,  to  be  referred  to. 

Referring  to  the  drawings,  a  represents  ah  80 
upright  piano  which  may  be  6f  any  suitable 
or   well-known    construction,   such    as   now 
commonly  in  use,  either  a  player  piano  or  a 
hand-operated  one. 

The  piano  a  is  provided  with  a  wooden  or  ^5 
non-metallic  casing  &,  which  in  accordance 
with  the  present  invention  has  located 
within  it  a  sound  reproducing  instrument, 
which  may  be  of  any  well-known  construc- 
tion provided  with  a  record  or  sound  pro-  ^^ 
ducing  member  c,  usually  in  the  form  of  a 
disk  as  herein  shown,  with  which  cooperates 
a  needle  or  stylus  d  carried  by  a  tone  arm, 
horn  or  sound-delivering  device  e,  "which  is 
mounted  within  the  casing  &  so  as  to  have  ®^ 
its  outlet  mouth  opposed  and  preferably  in 
substantially  close  proximity  to  the  casing 
5,  whereby  the  latter  constitutes  a  sounding 
board  of  large  area  for  the  souhd-reproid'uc- 
ing  instrum;ent.  ■'■"" 

The  record  or  sound-i-eproducing  member 
e  is  carried  by  a  revolving  table  10  mounted 
on  a  shaft  12  to  turn  therewith,  and  said 
shaft  is  mounted  in  a  Stiitable  base  or  sup- 
prort  13,  which  in  the  present  instance  is  ^^^ 
shown  as  capable  of  being  turned  from  a 
substantially  vertical  position  shown  in  Fig. 
1  into  a  substantially  horizontal  position 
shown  in  Figs.  2,  3,  and  4,  and  also  capable 
of  being  moved  longitudinally,  f6r  fe  pur-  ^^^ 
pose  as  will  be  described. 

The  base  or  support  13  herein  shown  is 
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provided  at  its  ends  with  pivot  pins  14, 
which  are  mounted  to  turn  in  side  uprights 
or  bars  15  forming  part  of  a  stationary 
frame  within  the  casing  5. 
5  The  stationary  frame  referred  to  may  be 
of  any  suitable  construction  and  is  herein 
shown  as  consisting  of  the  upright  bars  15, 
end  bars  16  supported  upon  the  upright 
bars  15,   and   a   rear  cross  bar  17,  which 

10  hitter  rests  upon  screAvs  or  bolts  18  extended 
from  the  stationary  vertical  board  19  with- 
in the  casing  l>. 

The  base  or  support  13  is  pivotally 
mounted  so  that  it  can  be  turned  into  a  sub- 

15  stantially  vertical  position  and  be  located 
entirely  within  the  casing  Z>  when  not  in 
use,  and  when  it  is  desired  to  use  the  same, 
the  said  base  or  support  can  be  turned  into 
a  substantially  horizontal  position  and  pro- 

20  jects  through  an  opening  20  in  the  front 
Avail  21  of  the  casing  5,  which  opening  may 
and  preferably  will  be  normally  closed  by 
one  or  more  panels  22,  M'hich  are  arranged 
to  be  slid  in  opposite  directions  to  uncover 

25  the  said  opening,  when  it  is  desired  to  use 
the  sound-reproducing  instrument. 

Provision  is  made  for  moving  the  tone 
arm  e  from  its  inoperative  position  repre- 
sented by  dotted  lines  in  Fig.  1,  into  its  op- 

30  erative  position  represented  in  Figs.  2,  3 
and  4,  and  to  this  end,  the  tone  arm  is  piA^ot- 
ally  mounted  within  the  casing  5,  which 
may  be  effected  as  herein  shown  by  pro- 
Adding  the  tone  arm  e  with  a  pivot  rod  23 

35  having  at  its  lower  end  a  ball  24,  which  is 

f  rictionally  secured  by  the  clamping  bar  25 

to  a  bearing  block  26  secured  to  a  shelf  27 

forming  part  of  the  stationary  frame. 

The  tone  arm  e  is  arranged  within  the 

40  casing  &  so  that  its  outlet  mouth  is  opposed 
to  a  part  of  the  casing  5,  and  in  the  present 
instance,  the  mouth  of  the  tone  arm  is  shown 
as  opposed  to  the  cover  29  of  the  casing  and 
in  substantially  close  proximity  thereto  (see 

45  Fig.  2),  whereby  the  casing  of  the  piano 
acts  as  a  sounding  board  for  the  sound-re- 
producing instrument. 

The  record  carrying  table  10  may  be  re- 
volved by  any  suitable  motor,  such  as  now 

50  commonly  used  in  instruments  of  this  char- 
acter, and  in  the  present  instance  I  have 
represented  the  table  10  as  frictionally 
driven  by  an  electric  motor  30  mounted  on  a 
shelf   31   forming   part  of  the   stationary 

55  frame  referred  to,  said  motor  haAdng  its 
armature  shaft  32  provided  with  a  friction 
Avheel  33  which  engages  the  circumference 
of  the  table  10,  as  represented  in  Figs.  3 
and  4,  when  the  table  is  in  its  horizontal  or 

(iO  operative  position,  but  from  which  said 
table  is  disengaged  by  movement  of  the 
table  and  its  support  or  base  13  longitudi- 
nally in  the  direction  of  the  arrow  35,  Fig. 
5,   which  movement  brings   the   base   and 

65  record-carrying    table    into    a    position    in 


which  it  is  free  to  be  turned  into  a  substan- 
tially A  ertical  position  Avhen  not  in  use.  The 
speed  at  which  the  table  10  is  revolved  may 
be  regulated  by  a  governor  36  (see  Fig.  4), 
which  has  its  shaft  37  proA'ided  with  a  worm  70 
38,  which  meshes  with  a  worm  gear  39  fast 
on  the  shaft  12,  the  governor,  its  shaft  37, 
worm  38  and  worm  gear  39  being  carried 
by  the  base  or  support  13. 

The  electric  motor  30  is  supplied  with  75 
current  from  a  suitable  source  in  any  suit- 
able or  known  manner  and  may  be  con- 
trolled by  a  suitable  switch  from  outside 
the  piano. 

While  it  may  be  preferred  to  employ  the  go 
electric  motor  for  revolving  the  table  10  and 
the  record  c  thereon,  it  is  not  desired  to 
limit  the  invention  in  this  respect,  as  the 
record  table  10  may  be  revolved  by  a  spring 
motor  as  now  commonly  practised  in  some  85 
instruments  of  this  character,  in  which  the 
spring  motor  is  wound  up  by  hand,  or  any 
other  form  of  motor  suitable  for  the  pur- 
pose may  be  employed. 

By  reference  to  Fig.  1,  it  will  be  observed  90 
that  the  sound-i-eproducing  instrument  may 
be  concealed  from  view  when  not  in  use,  by 
the  panels  22  which  are  closed,  and  that  the 
piano  has  the  appearance  and  functions  of 
an  ordinary  piano.  95 

When  it  is  desired  to  use  the  sound  re- 
producing instrument,  the  panels  22  are 
slid  back  so  as  to  uncover  the  opening  20 
in  the  front  wall  of  the  casing  5,  the  sup- 
port or  base  13  is  given  a  quarter  turn  up-  100 
wardly  from  its  vertical  position  indicated 
by  dotted  lines  in  Fig.  1  into  its  horizontal 
position  shown  in  Fig.  2,  the  record  c  is 
placed  on  the  table  10,  the  support  13  is 
then  moved  bodily  in  the  direction  oppo-  105 
site  to  that  indicated  by  arrow  36,  Fig.  5 
to  engage  the  table  with  the  friction  wheel 
33,  and  the  tone  arm  e  is  moved  from  its 
inoperative  position  shown  in  Fig.  1  into 
its  operative  position  shown  in  Figs.  2,  3  lie 
and  4. 

The  motor  30  is  then  started  and  the 
sound  reproduced  is  thrown  b^  the  tone 
arm  e  against  the  casing  &,  which  acts  as 
a  sounding  board  of  extensive  area,  with  115 
the  result  that  a  superior  tone  effect  free 
from  harsh  or  metallic  sounds  is  produced. 

When  one  record  has  been  played,  the 
operator  swings  the  tone  arm  out  of  the 
path  of  bodily  movement  of  the  record  ta-  120 
ble  and  into  the  position  indicated  by  dot- 
ted lines.  Fig.  1,  stops  the  motor,  removes 
the  record  and  places  a  new  record  on  the 
table,  after  which  he  swings  the  tone  arm 
over  upon  the  new  record  and  starts  the  125 
motor.  When  the  operator  has  finished 
playing  the  records,  he  stops  the  motor, 
swings  the  tone  arm  to  one  side,  removes 
the  record,  then  moves  the  record  table  and 
its  support  so  as  to  clear  the  motor  and  iso 
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turns  the  said  support  on  its  pivot  a  quarter 
turn  downwardly  and  brings  the  said  sup- 
port and  table  into  a  vertical  position  with- 
in the  piano  casing,  after  which  the  panels 
5  are  closed  and  the  piano  has  the  appearance 
and  function  of  an  ordinary  piano  as  indi- 
cated in  Fig.  1. 

When  the  record  table  is  turned  from  its 
horizontal  position  into    its    vertical  posi- 

10  tion,  the  front  portion  of  said  table  moves 
in  the  opening  in  the  wall  of  the  piano  cas- 
ing, which  enables  a  record  table  of  maxi- 
mum size  to  be  located  in  an  upright  piano 
casing  having  a  space  or  chamber  of  a  width 

15  less  than  the  diameter  of  the  record-carry- 
ing table. 

I  have  herein  shown  one  construction  of 
sound-reproducing  instrument  but  it  is  not 
desired  to  limit  the  invention  to  the  par- 

20  ticular  construction  shown. 

It  will  be  observed  that  the  casing  h  for 
the  piano  also  constitutes  the  casing  for  the 
sound-reproducing  instrument. 
Claims : 

25  1.  The  combination  with  an  upright  piano 
having  a  casing  provided  with  an  opening 
in  its  front  wall  and  with  means  for  cover- 
ing and  uncovering  said  opening,  a  support 
or  base  for  a  record-carrying  table  pivoted 

30  within  the  said  casing  to  be  turned  into  a 
substantially  vertical  position  substantially 


parallel  with  said  opening  and  into  a  sub- 
stantially horizontal  position  at  an  angle 
to  said  opening,  said  record-carrying  table 
being  movable  with  said  support,  a  motor  35 
located  in  said  casing  for  rotating  said 
record-carrying  table,  and  a  tone-arm  piv- 
oted within  said  casing  and  movable  over 
said  table  when  the  latter  is  in  its  horizontal 
position.  40 

2.  The  combination  with  an  upright  piano 
having  a  casing  provided  with  an  opening 
in  one  of  its  walls,  a  support  or  base  for 
a  record-carrying  table  pivoted  within  said 
casing  to  be  turned  from  a  substantially  ver-  45 
tical  position  into  a  substantially  horizontal 
position  and  arranged  with  relation  to  said 
opening  to  enable  a  portion  of  the  record- 
carrying  table  carried  by  said  support  to 
move  through  said  opening  when  said  sup-  50 
port  is  turned,  a  motor  for  rotating  said 
record-carrying  table,  and  a  tone  arm  piv- 
oted within  the  casing  out  of  the  path  of 
movement  of  the  record-carrying  table  and 
having  its  free  end  movable  into  and  out  55 
of  the  path  of  movement  of  said  record- 
carrying  table  and  over  the  latter  when  the 
record-carrying  table  is  in  its  horizontal 
position. 

In  testimony  whereof,  I  have  signed  my  60 
name  to  this  specification. 

ELZEAE  PLANTE. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents, 

Washington,  D.  0." 
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Original  application  filed  September  15,  1915,  Serial  No.  50,780.     Divided  and  this  application  filed  January 

25,1917.     Serial  JTo.  144,564. 


To  all  loJiom  it  may  concern: 

Be  it  known  that  we,  AIaktha  L.  Hunter 
and  Albert  B.  Church,  both  citizens  of 
the  United  States,  residing  at  the  city  and 
5  county  of  San  Francisco  and  State  of  Cali- 
fornia, have  invented  new  and  useful  Im- 
jirovements  in  Annotators  for  Commercial 
Phonographs,  of  which  the  following  is  a 
specification. 

10       This    invention    relates    to    commercial 
phonographs,  and  is  a  division  of  our  co- 
pending application,  Serial  No.  50,780,  filed 
September  15,  1915. 
Tlie  object  of  this  invention  is  to  provide 

15  an  attachment  for  a  transcribing  phono- 
graph whereby  from  a  memo  sheet  previ- 
ously marked  up  with  various  instructions 
applying  to  the  matters  contained  in  the 
phonograph  record,  the  transcriber  may  lo- 

20  cate  upon  the  record  the  position  of  the  mat- 
ters to  which  said  instructions  apply. 

Heretofore,  it  has  been  proposed  to  sup- 
ply a  specially  printed  sheet,  properly  ruled 
and  provided  with  stock  phrases,  said  sheet 

25  to  receive  upon  its  face  penciled  marks  made 
by  the  dictator  to  convey  the  necessary  in- 
formation relative  to  the  matters  in  the 
record  for  the  convenience  of  the  transcriber. 
Great   difficulty   has   been    encountered   by 

30  users  of  this  memo  sheet  in  properly  lo- 
cating from  the  marks  thereon  the  position 
in  the  phonograph  record  of  the  matters  to 
which  such  marks  apply. 

In  the  present  invention  this  objection 

35  has  been  overcome  by  the  provision  of  me- 
chanical means  for  carrying  on  these  opera- 
tions, whereby  greater  precision  and  accu- 
racy are  obtained. 
In  carrying  out  the  object  of  this  inven- 

40  tion  we  employ  a  holder,  fastened  to  the  box 
of  the  transcribing  phonograph,  to  receive 
sheets  of  memo  paper  previously  marked 
with  various  instructions  relating  to  the  mat- 
ters contained  in  the  phonograph  record,  and 

45  means  movable  with  the  traveling  head  of 
the  phonograph  to  indicate  in  advance  to 
the  transcriber  the  exact  position  and  loca- 
tion on  the  phonograph  record  of  the  matters 
to  which  the  marks  on  the  sheet  apply. 

50       One  form  which  our  invention  may  assume 
is  exemplified  in  the  following  description 
and  illustrated  in  the  accompanying  draw- 
ings, in  which — 
Figure  1  shows  a  front  elevation  of  the 


transcribing  attachment  applied  to  a  phono-  55 
graph. 

Fig.  2  shows  a  side  elevation  of  the  de- 
>ioe  illustrated  in  Fi'g.  1. 

In  the  drawings,  a  phonograph  is  shown 
com])rising  a  box  10,  a  cylindrical  record  11,  60 
and  a  movable  head  12.  The  latter  is  pro- 
vided with  a  reproducer  13.  Attached  to 
the  front  side  of  the  box,  by  suitable  brack- 
ets 14  and  thumb-screws  15,  is  a  holder  16. 

A  slieet  17  is  marked  during  the  process  65 
of  dictating  with  various  instructions  ap- 
plying to  the  matters  contained  within  the 
record.  It  should  indicate  whether  a  letter 
should  be  single  or  double  spaced;  the  loca- 
tion of  letters  and  telegTams  whicli  should  be  70 
transcribed  first;  letters  of  which  extra 
copies  are  required,  etc. 

When  transferring  the  record  to  the  tran- 
scribing machine,  the  memo  sheet  is  in- 
troduced in  the  holder  16.  This  holder  75 
comprises  a  base  plate  carried  in  inclined 
position  with  flanged  sides  18,  on  the  ends  of 
which  are  spring-pressed  clips  19  pivoted 
to  rods  20.  for  retaining  the  sheet  in  a  flat- 
tened position  thereon.  Eigidly  connected  80 
to  the  reproducing  device  13  of  the  tran- 
scribing machine  is  an  indicator  plate  21  po- 
sitioned to  travel  across  the  holder  and  pro- 
vided with  indicating  notches  22  labeled 
to  correspond  with  the  items  on  the  memo  85 
sheet.  Thus  the  operator  is  enabled  to  lo- 
cate the  position  of  the  various  matters  in 
the  record  to  which  the  marks  on  the  memo 
sheet  apply  merely  by  sliding  the  reproduc- 
ing device,  to  which  the  indicator  plate  is  at-  90 
tached  upon  the  record,  until  the  notches  on 
said  plate  register  with  the  various  marks  on 
the  paper.  These  marlvs,  while  here  shown 
in  the  form  of  dots,  may  be  of  any  nature, 
or  may  be  the  printed  word  itself.  95 

Various  changes  in  construction  and  ar- 
rangement of  the  parts  may  be  employed 
without  departing  from  the  spirit  of  our  in- 
vention as  disclosed  in  the  appended  claims. 

Having    thus    described    our    invention,  lOO 
what  we  claim  and  desire  to  secure  by  Let- 
ters Patent  is — 

1.  In  combination  with  a  commercial 
phonograph  and  a  holder  rigidly  connected 
thereto,  a  stationary  sheet  having  longitudi-  105 
nally  arranged  instructions  thereon  carried 
by  said  holder,  and  an  indicator  connected 
to  the  traveling  head  of  the  phonograph  and 
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extending  over  and  across  said  sheet,  said  in- 
dicator having  indicia  thereon  extending 
transversely  thereof  and  in  alinement  with 
the  respective  longitudinally  arranged  in- 
structions of  said  sheet. 

2.  In  combination  with  a  commercial 
phonograph,  an  inclined  holder,  brackets 
connected  to  the  holder  and  formed  with 
right  angled  parts  to  engage  over  the  front 
and  top  meeting  edges  of  the  phonograph 
case,  a  stationary  sheet  having  longitudi- 
nally arranged  instructions  thereon  carried 
by  said  holder,  and  an  indicator  connected 
to  the  traveling  head  of  the  phonograph  and 


extending  over  and  across  said  sheet,  said  15 
indicator  having  indicia  thereon  extending 
transversely  thereof  and  in  alinement  with 
the  respective  longitudinally  arranged  in- 
structions of  said  sheet. 

In  testimony  whereof  we  have  hereunto  20 
set  our  hands  in  the  presence  of  two  sub- 
scribing witnesses. 

MARTHA  L.  HUNTEE. 
ALBERT  B.  CHURCH. 

Witnesses : 

M.  V.  Collins, 
H.  M.  MooEE. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents, 

Washington,  D.  C." 
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Specification  of  Letters  Patent.        Patented  Juiie  19,  1917. 

Application  filed  January  22, 1915.     Serial  No.  3,763. 


To  cdl  inhom,  it  may  concern: 

Be  it  knoAvn  that  I,  Francis  A.  Nolan, 
a  citizen  of  the  United  States,  residing  at 
St.  Paul,  in  the  county  of  Ramsey  and  State 
5  of  Minnesota,  have  inveilted  a  hew  and  use- 
ful Improvement  in  Stops  for  Sound-Eepro- 
ducino-  Machines,  of  which  the  following  is 
a  specification. 

The  primary  object  of  this  invention  is 

10  the  production  of  a  simple  and  inexpensive 
stop  which  can  be  easily  and  quickly  applied 
to  sound  reproducing  machines  for  auto- 
matically setting  the  brake  and  stopping  the 
rotation  of  the  turn  table  upon  which  the 

15  record  is  carried  immediately  when  the  play-- 
ing  of  a  recoiTl  is  completed. 

A  further  object  is  the  production  of  a 
device  of  its  kind,  which  can  be  attached  to 
the    vSomid    reproducing    machine    Avithout 

20  changing  or  reconstructing  any  of  the  mech- 
anism of  the  latter. 

A  still  further  object  is  to  provide  a  de- 
A'ice  of  the  kind  stated,  which  will  stop  any 
record  immediately  when  a  predetermined 

25  point  near  the  end  of  the  sound  groove  is 
reached  by  the  stylus  or  sound  box  and  which 
can  easily  be  attached  to  or  detached  from 
the  machine.  To  these  ends  my  invention 
consists  of  the  features  of  construction  and 

30  combinations  of  parts,  which  will  be  herein- 
after more  particularl}^  described  and  set 
forth  in  the  claims. 

In  the  accompan3dng  drawings  forming 
part  of  this  specification,  Figure  1  is  a  plan 

35  view  of  a  sound  reproducing  machine,  show- 
ing my  invention  applied  thereto,  a  portion 
of  said  machine  being  broken  awa}^  to  expose 
part  of  the  mechanism ;  Fig.  2  is  a  plan  of; 
a  detail  of  the  construction  illustrated  in  Fig. 

40  1 ;  Fig.  3  is  a  section  taken  on  the  line  X — X. 
Fig.  2 ;  Fig.  4  is  a  section  taken  on  the  line 
Y — Y,  Fig.  2 ;  Fig.  5  is  an  edge  view  of  my 
attachment  removed  from  its  support,  which 
is  illustrated  in  Fig.  2;  Fig.  6  is  a  plan  of 

45  a  detail  of  my  attachment  illustrating  an 
alternative  construction,  in  which  the  indi- 
cator scale  is  marked  in  a  different  position 
on  the  eccentt-ic;  Fig.  7  is  a  plan- illustrating 
my  invention  applied  in  use  with  a  different 

50  type  of  sound  reproducing  machine;  Fig.  8 
is  a  section  taken  upon  the  line  Z — Z,  Fig.  7; 
Fig.  9  is  a  side  view  of  a  detail  of  the  con- 
struction illustrated  in  Fig.  7;  Fig.  10  is  a 
plan  of  a  detail  of  another  construction  of 

■■5  5  sound  reproducing  machine  illustrating  my 
improvement  applied  thereto,  and  Fig.  11 


is  a  side  view  of  a  detail  of  the  construction 
i-llustrated  in  Fig.  10. 

My  invention  is  applicable  to  sound  repro- 
ducing machines  of  various  types,  the  draw-  60 
ihgs  illustrating  two  of  the  commonly  called 
Edison  types,  and  one  of  the  Victor  type, 
it  being  understood  that  the  invention  can 
be  attached  to  other  forms  and  is  not  con- 
fined to  the  particular  types  illustrated.  65 

In  the  drawings,  A  designates  the  casing 
of  a  sound  reproducing  machine,  in  which 
is  contained  a  motor  not  illustrated  of  usual 
type  for  revolving  the  turn  table  B,  said  cas- 
ing having  revolubly  mounted  thereupon  70 
by  means  of  the  vertical  shaft  C,  the  usual 
amplifying  horn  or  tube,  the  small  end  of 
which  extends  upwardly  through  the  open- 
ing E  or  slot  in  the  top  of  the  casing,  and 
projects  forwardly  over  the  turn  table  and  75 
carries  upon  its  forward  end  the  usual  sound 
box  F.  Placed  upon  the  top  of  the  casing 
is  the  brake  device  G,  which  may  be  of  any 
desired  construction,  that  illustrated  consist- 
ing of  a  bell  crank  lever  2  secured  to  the  80 
casing  by  the  pivot  3  and  having  one  arm  4 
provided  with  a  brake  shoe  5,  which  is  adapt- 
ed to  press  against  the  downturned  rim  6 
of  the  turn  table  to  stop  the  latter  from  re- 
volving; The  long  arm  7  of  the  bell  crank  85 
lever  projects  outwardly  from  below  the  turn 
table  and  is  primarily  for  moving  the  brake 
shoe  back  clear  of  the  rim  of  the  turn  table, 
]-)ermitting  the  turn  table  to  revolve  fi-eely. 
Positioned  adjacent  the  bell  crank  lever  is  a  90 
relea sable  catch  consisting  of  an  arm  8  pivot- 
ed by  the  pin  9  on  the  top  of  the  casing  and 
having  its  inner  end  provided  with  a  shoul- 
der 10,  which  is  adapted  to  engage  in  a  notch 
11  in  the  hub  portion  of  the  bell  crank  lever  95 
to  lock  the  bell  crank  lever  with  its  brake 
shoe  in  released  position.  The  outer  end  of 
the  arm  8  projects  beyond  the  periphery  of 
the  turn  table  in  position,  so  that  the  arm 
can  be  turned  upon  its  pivot.  The  compres-  100 
sion  spring  12  secured  to  the  arm  8  and  the 
bell  crank  lever  as  illustrated-  tends  to  hold 
the  catch  engaged  with  the  bell  crank  lever. 
Upon  releasing  the  shoulder  10  from  the 
notch  11  by  turning  the  arm  8  the  spring  105 
immediately  turns  the  bell  crank  lever  and 
forces  the  shoe  5  against  the  flange  6  of  the 
turn  table  and  stops  the  machine.  This  part 
of  the  mechanism  can  be  operated  by  hand 
when  desired,  the  starting  of  the  machine  HO 
being  accomplished  by  swinging  the  bell 
crank  with  the  shoe  5  back  until  the  catch 
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engages  in  the  notch  11  and  holds  the  bell 
crank  locked  and  the  stopping  of  the  ma- 
chine being  accomplished  by  pressing  the 
catch  arm  until  it  releases  from  engagement 
5  with  the  bell  crank,  whereupon  the  shoe  5 
presses  upon  the  flange  6  and  stops  the  turn 
table. 

My  improved  adjustable  stop  may  be  ap- 
plied to  the  shaft,  journal  or  turning  portion 

10  of  the  amplifying  horn,  its  mode  or  applica- 
tion and  construction  being  varied  to  suit 
the  requirements  of  the  design  and  form  of 
apparatus  to  which  it  is  desired  to  apply  the 
invention.     As  illustrated  in  Figs.  1  to  5,  the 

15  pivot  shaft  C  projects  above  the  top  of  the 
casing  and  to  its  upward  projecting  portion 
is  secured  a  radiating  arm  H,  which  tapers 
outwardly  toward  the  turn  table  in  front  of 
the    outwardly   projecting   portion    of   the 

20  catch  arm  8.  The  sound  reproducing  ma- 
chine thus  far  described  to  which  my  inven- 
tion is  applied  is  the  conventional  Edison 
type  of  machine.  To  this  radiating  arm  H 
which  turns  with  the  shaft  C  is  detachably 

25  secured  a  support  15  in  the  form  of  a  narrow 
plate  having  down  and  inwardly  turned 
clips  16,  which  slide  and  engage  over  the 
edges  of  the  arm  H  and  hold  the  support  15 
firmly  secured  on  said  arm.     The  outer  end 

30  of  this  arm  carries  an  eccentric  disk  17, 
which  is  pivoted  by  means  of  the  screw  18 
passing  through  said  disk  and  threaded  into 
engagement  with  said  support.  This  eccen- 
tric disk  is  positioned  in  the  path  of  the 

35  outer  end  of  the  releasable  catch  arm  8,  so 
that  as  the  pivot  shaft  C  turns  said  disk 
approaches  the  arm  8  until  it  strikes  the 
same  and  releases  it  from  engagement  with 
the  brake,  whereupon  the  brake  stops  the 

40  turn  table. 

It  will  thus  be  observed  that  according  to 
the  position  into  which  the  eccentric  is 
turned,  the  time  at  which  the  disk  is  stopped 
is  varied  and  as  the  sound  record  grooves  in 

45  record  disks  such  as  I  vary  in  length,  it  is 
desirable  to  set  the  eccentric  so  that  it  will 
stop  the  record  from  revolving  at  a  prede- 
termined time.  Accordingly  the  disk  17  is 
provided  on  its  face  with  a  graduated  scale 

50  19  arranged  concentric  with  the  pivot  screw 
18,  upon  which  the  eccentric  is  journaled, 
and  in  order  to  hold  the  disk  set  in  selected 
position,  a  series  of  ratchet  teeth  20  are  also 
formed  in  the  disk  in  a  circle  concentric 

55  with  said  pivot  screw  and  scale.  A  spring 
dog  21  having  a  downwardly  tapering  catch 
shoulder  22  sw.eeps  over  and  engages  with 
said  teeth  to  hold  the  eccentric  positioned. 
The  markings  on  the  scale  19  will  indicate 

60  according  to  markings  such  as  23  previously 
placed  upon  the  record  disk  the  position  in 
which  the  eccentric  17  should  be  adjusted 
below  the  dog  21  to  stop  the  record,  as  soon 
as  it  has  been  played.     The  dog  21  is  in  the 

65  form  of  a  spring  arm  pressing  downwardly 


and  formed  integral  with  a  skeleton  frame 
24,  which  is  fastened  at  one  end  adjacent  the 
free  end  of  the  dog  21  below  the  head  of  the 
screw  18,  and  by  its  opposite  end  upon  the 
support  15  by  means  of  the  screw  25.  The  70 
free  end  of  the  dog  21  is  formed  in  the  shape 
of  a  pointer,  which  is  adapted  to  indicate  on 
the  scale  19,  the  number  to  which  the  eccen- 
tric disk  should  be  moved  to  correspond 
with  the  number  or  marking  upon  the  record.  75 
The  number  of  ratchet  teeth  20  with  which 
the  shoulder  22  on  the  dog  21  engages  may 
serve  to  determine  the  position  into  which 
the  stop  disk  17  is  turned  by  counting  or  by 
feeling  or  hearing  the  number  of  clicks  go 
made.  Thus  my  improved  stop  may  be  ac- 
curately positioned  by  observing  the  num- 
bers, or  fractions  thereof,  on  the  dial,  as 
when  the  device  is  played  in  a  lighted  room; 
or  by  listening  to  the  number  of  clicks  or  §5 
feeling  the  impacts  made  as  the  disk  is  set, 
as  may  be  necessary  when  the  device  is 
played  in  dark  or  unlighted  room. 

This  attachment  can  easily  be  placed  upon 
the  arm  H  for  use  or  removed  when  desired,  90 
and  its  simplicity,  which  is  reduced  to  a 
minimum,  commends  itself  for  practical 
service.  Its  adjustability  permits  it  to  be 
set  easily  and  quickly  to  pre-arrange  the 
stopping  of  the  record  at  the  desired  in-  95 
stant,  as  soon  as  the  latter  has  been  played. 

In  Fig.  6  the  scale  26  is  marked  upon  the 
periphery  of  the  eccentric  disk  instead  of 
being  arranged  in  a  circle  concentric  with 
the  pivot  point  of  said  disk  as  in  the  con-  100 
struction  above  described.  In  this  construc- 
tion the  pointer  likewise  may  register  with 
the  scale  so  that  the  eccentric  disk  can  be 
set  at  the  desired  position  to  stop  the  record, 
the  changes  permitting  minute  adjustment  jqs 
of  the  disk  to  stop  the  record  at  the  exact 
position  desired. 

In  the  construction  of  sound  reproducing 
machine  illustrated  in  Figs.  7,  8  and  9  of 
the  drawings  my  improved  adjustable  stop  no 
is  applied  to  the  pivot  shaft  C  in  the  same 
manner  as  illustrated  in  Fig.  1  above  de- 
scribed. The  amplifying  horn  is  fed  posi- 
tively in  the  usual  manner,  such  as  by  the 
feed  screw  30  extending  from  the  motor  31  115 
with  its  teeth  in  mesh  with  the  feed  quad- 
rant 32,  thus  adapting  the  sound  box  as 
illustrated  in  Fig.  1  to  be  positivelj^  fed 
when  playing  from  the  usual  Edison  record. 
When  a  Victor  record  is  played,  the  sound  120 
box  J  is  attached  to  the  sound  conducting 
tube  33  through  the  medium  of  a  universal 
connection  34,  35,  the  connection  being 
joined  at  one  extremity  to  the  reduced  for- 
wardly  projecting  portion  of  the  amplify-  125 
ing  horn  and  at  its  other  extremity  to  the 
sound  box,  as  shown,  said  joint  permitting 
free  lateral  and  vertical  motion  of  the  sound 
box.  By  this  means,  the  sound  box  is  fed 
automatically  by  the  groove  itself  instead  130 
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of  being  fed  synchronously  with  the  record 
groove.  In  connection  with  this  apparatus  a 
gage  K  is  emploj^ed  having  two  arms  36 
and  37  hinged  from  a  support  38,  whicli  is 
5  secured  to  the  casing  39.  These  arms  are 
similar  in  construction,  each  being  provided 
with  a  stop  40,  which  defines  the  outward 
movement  of  the  arm  and  holds  it  in  block- 
ing position  in  the  path  of  the  portion  of 

10  the  amplifying  horn  projecting  up  through 
the  passage  41  in  the  top  of  the  casing. 
These  arms  are  distributed  to  determine  the 
starting  point  of  the  swinging  amplifying 
horn.    For  instance  when  a  ten  inch  or  small 

15  sized  record  is  played,  the  arm  37  is  swung 
into  outermost  position,  and  the  horn  set 
to  start  feeding  by  being  moved  against  said 
arm  and  when  a  14  inch  or  large  sized 
record  is  played,  the  arm  37  is  swung  down, 

20  and  the  arm  36  swung  out  as  illustrated  in 
Fig.  7,  and  the  amplifying  horn  moved  into 
the  position  illustrated  in  Fig.  7  against  the 
arm  36.  During  the  subsequent  playing  of 
the  record,  the  motor  31  causes  the  feeding 

25  mechanism  to  feed  the  sound  amplifying 
horn  positively  and  the  freely  disposed 
sound  box  is  adapted  to  automatically  feed 
forwardly  by  engagement  with  the  record 
groove  in  the  disk  partly  independent  of 

30  the  forward  positive  feed  of  the  horn.  By 
this  construction  my  improA^ed  automatic 
stop  L  similar  in  construction  to  that  em- 
ployed as  illustrated  in  Fig.  1  is  adapted  to 
accurately  stop  the  revolution  of  the  turn 

35  table  precisely  at  the  end  of  the  record 
which  is  played.  The  disclosures  presented 
in  Fig.  7  are  patterned  after  the  conven- 
tional machine  now  on  the  market  and,  of 
course,  no  claim  is  made  thereto,  it  being 

40  shoAvn  and  described  someAvhat  in  detail  so 
that  the  operation  of  my  improved  stop 
may  be  readily  understood. 

In  Figs.  10  and  11  details  of  the  ordinary 
Victor  sound  reproducing  machine  are  ilUis- 

45  trated,  45  indicating  the  sound  arm,  Avhich 
is  swiveled  at  46  upon  the  top  of  the  casing 
47,  to  swing  horizontally  and  laterally.  48 
indicates  the  usual  sound  box  mounted  upon 
the  tube  49,  which  is  swiveled  in  the  free 

50  end  of  the  arm  45  at  50  to  swing  freely  up 
and  down.  In  this  construction,  the  record 
such  as  51  is  adapted  by  its  sound  groove 
being  engaged  by  the  needle  in  the  sound 
box  to   feed  the   sound  box   automatically 

55  while  the  machine  is  in  operation  and  my 
improved  adjustable  stop  is  attached  to  the 
shaft,  journal  or  turning  portion  of  the 
sound  conducting  arm  in  the  same  manner 
as  in  the  constructions  aboA^e  described,  ex- 

60  cepting  that  the  structure  of  the  stop  is 
slightly  modified,  so  that  the  stop  can  be 
easily  and  quicldy  attached  to  the  arm  45 
in  the  manner  above  set  forth.  The  ad- 
justable stop  has  its  supporting  arm  55  car- 

65   rying  the  eccentric  56  formed  with  a  split 


collar  67,  which  is  clamped  around  the  elbow 
portion  of  the  sound  conducting  arm  45  by 
means  of  the  bolt  58.  The  support  55  car- 
ries the  frame  59,  Avhich  is  formed  Avith  the 
dog  member  60,  similar  to  the  part  21  illus-  7q 
trated  in  Fig.  1,  Avhich  performs  the  same 
function  of  releasably  engaging  the  teeth 
61  in  ■  the  eccentric  disk  56.  The  brake 
mechanism  M  is  substantially  similar  in  con- 
struction to  the  brake  mechanism  G,  illus-  75 
trated  in  Fig.  1  and  the  eccentric  56  is  po- 
sitioned hj  the  arm  45,  so  as  to  strike  the 
release  member  62  and  cause  the  brake  shoe 
63  to  impinge  against  the  rim  64  of  the 
turn  table  65  and  stop  the  table  from  re-  go 
volving  at  a  predetermined  time.  The  ad- 
justing of  the  eccentric  by  turning  the  same 
in  the  manner  stated  in  connection  with  the 
description  set  forth  in  Fig.  1  determines 
the  exact  point  during  the  playing  of  a  85 
record  at  aa  hich  the  turn  table  is  stopped. 

The  stop  also  by  its  scale  is  adapted  to 
register  the  point  at  Avhich  the  record  should 
be  stopped  and  the  records  can  subsequently 
be  marked  accordingly  by  pasters  or  other  90 
means  of  identification.  A  chart  can  easily 
be  kept  shoAving  the  marks  upon  the  records 
and  from  Avhich  it  can  be  determined  in  ad- 
vance at  Avhat  point  the  eccentric  should  be 
set  to  stop  the  machine  for  any  record.  The  95 
marks  can  be  imprinted  in  the  records,  as 
they  are  made  when  desired. 

In  all  of  the  constructions  set  forth  de- 
scribing the  ap])lication  of  my  invention  to 
sound  reprocUicing  machines,  the  adjustable  100 
stop  is  attached  to  the  shaft,  journal  or 
turning  portion  of  the  sound  conducting 
horn  or  arm,  thereby  simplifying  construc- 
tion and  appl3dng  the  stop  at  the  most  effec- 
tive part  of  the  apparatus  to  accurately  and  i05 
positiA'Cty  cause  the  turn  table  to  stop  at  a 
predetermined  point  during  the  playing  of 
a  record.  Further  in  all  of  the  constructions 
set  forth,  it  is  easy  to  adjust  the  stop  to  co- 
operate with  any  record  that  is  played,  and  no 
pre-arrange  the  stopping  of  the  machine,  in 
accordance  with  the  length  of  sound  groove 
in  such  record. 

In  accordance  with  the  patent  statutes,  I 
haA^e  described  the  principles  of  operation  115 
of  my  iuA^ention,  together  Avith  the  appa- 
ratus which  I  now  consider  to  represent  the 
best  embodiment  thereof,  but  I  desire  to 
have  it  understood  that  the  construction 
shoAvn  is  only  illustrative,  and  that  the  in-  120 
vention  can  be  carried  out  by  other  means 
and  applied  to  uses  other  than  those  above 
set  forth  wdthin  the  scope  of  the  following 
claims. 

Having  described  my  invention,  what  I  125 
claim  as  new  and  desire  to  protect  by  Let- 
ters Patent  is : — 

1.  The  combination  in  a  sound  reproduc- 
ing machine  having  a  traveling  element,  a 
turn  table  and  brake  mechanism  to  prevent  130 
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the  table  revolving,  of  a  supporting  arm  de- 
tach ably  secured  to  said  traveling  element, 
and  means  carried  by  said  supporting  arm 
adapted  for  a  multi]3licity  of  adjustments 
5  relative  thereto  and  about  a  vertical  axis  ad- 
jacent its  free  end  to  impinge  against  and 
set  said  brake  mechanism  at  a  predetermined 
point  during  the  traA^el  of  the  table. 

2.  The  combination  in  a  sound  reproduc- 

10  ing  machine  having  a  traveling  element,  a 
turn  table  and  brake  mechanism  to  prevent 
the  table  revolving,  of  a  supporting  member 
detachably  secured  at  one  end  to  said  trav- 
eling element,   and   means  journaled  upon 

15  said  member  adapted  for  a  multiplicit}^  of 
adjustments  relative  thereto  and  about  an 
axis  adjacent  iind  at  a  right  angle  to  its  free 
end  to  directly  impinge  against  and  set  said 
brake  mechanism  at  a  predetermined  time. 

20  3.  The  combination  in  a  sound  reproduc- 
ing machine  having  a  traveling  element,  a 
turn  table  and  brake  mechanism  to  prevent 
the  table  i-evolving,  of  a  supporting  mem- 
ber detachably  secui'ed  at  one  end  to  said 

25  traveling  element,  and  eccentric  means  jour- 
naled upon  said  member  for  a  miiltiplicity 
of  relative  adjustments  with  respect  thereto 
about  an  axis  adjacent  its  free  end  and 
adapted  to  directly  impinge  against  and  set 

30  said  brake  mechanism  at  a  predetermined 
time. 

4.  The  combination  in  a  sound  reproduc- 
ing machine  having  a  traveling  element,  a 
turn  table  and  brake  mechanism  to  prevent 

35  the  table  revolving,  of  a  supporting  mem- 
ber detachably  secured  to  said  traveling  ele- 
ment, an  arm  detachably  carried  by  said  sup- 
porting member,  and  means  journaled  upon 
said  arm  adapted   for  relative   adjustment 

40  with  respect  thereto  so  as  to  directly  impinge 
against  and  set  said  brake  mechanism  at  a 
predetermined  time. 

6.  The  combination  in  a  soimd  reproduc- 
ing machine  having  a  traveling  element,  a 

45  turn  table  and  brake  mechanism  to  prevent 
the  table  revolving,  of  a  supporting  member 
detachably  secured  to  said  traveling  ele- 
ment, an  arm  carried  hj  said  supporting 
member,    and    eccentric    means    journaled 

50  upoji  said  arm  adapted  for  relative  adjust- 
ment with  respect  thereto  so  as  to  directly 
impinge  against  and  set  said  brake  mech- 
anism at  a  predetermined  time. 

6.  The  combination  in  a  sound  reproduc- 

55  ing  machine  having  a  traveling  element,  a 
turn  table  and  brake  mechanism  to  prevent 
the  table  revolving,  of  a  supporting  member 
detachably  secured  to  said  traveling  element, 
an  arm  detachablj'  carried  by  said  support- 

60  ing  member,  and  eccentric  means  journaled 
upon  said  arm  adapted  for  relative  adjust- 


ment with  respect  thereto  so  as  to  directly 
impinge  against  and  set  said  brake  mech- 
anism at  a  predetermined  time. 

7.  The  combination  in  a  sound  reproduc-  65 
ing  machine  having  a  traveling  element,  a 
turn  table  and  brake  mechanism  to  prevent 
the  table  revolving,  of  a  member  secured  to 
said  traveling  element  and  comprising  a  plu- 
rality of  supporting  arms  detachabl}^  con-  70 
nected  together  ancl  lying  in  substantially 
the  same  plane,  and  means  carried  by  said 
supporting    arms    for   relative    adjustment 
with  respect  thereto  so  as  to  directly  actuate 
the  setting  of  said  brake  mechanism  at  a  75 
predetermined  time. 

8.  The  combination  in  a  sound  reprodixc- 
ing  machine  having  a  traveling  element,  a 
turn  table  and  brake  mechanism  to  prevent 
the  table  revolving,  of  a  supporting  member  80 
secured  to  said  traveling  element,  a  disk 
journaled  eccentrically  on  said  member  hav- 
ing ratchet  teeth  arranged  in  a  series  con- 
centric with  the  journal  point  of  said  disk 
and  adapted  to  be  adjustably  positioned  to  85 
impinge  against  and  set  said  mechanism  at 

a  predetermined  time,  and  spring  means  co- 
acting  Avith  said  teeth  to  retain  said  disk  in 
selected  position. 

9.  The  combination  in  a  sound  reproduc-  90 
ing  machine  having  a  traveling  element,  a 
turn  table  and  brake  mechanism  to  prevent 
the  table  revolving,  of  a  supporting  member 
removabl}'  secured  to  said  traveling  element, 

a  disk  journaled  eccentrically  on  said  mem-  95 
ber  and  adapted  for  relative  adjustment 
with  respect  to  said  member  so  as  to  directly 
impinge  against  ancl  set  said  brake  mecha- 
nism at  a  predetermined  time,  and  means  for 
retaining  said  disk  in  selected  position.  100 

10.  The  combination  in  a  sound  reproduc- 
ing machine  having  a  traveling  element,  a 
turn  table  and  brake  mechanism  to  prevent 
the  table  revolving,  of  a  supporting  mem- 
ber removably  secured  to  said  traveling  ele-  105 
ment,  a  graduated  disk  journaled  eccentri- 
cally on  said  member  and  adapted  for  rela- 
tive adjustment  wdth  respect  thereto  so  as  to 
impinge  against  and  set  said  brake  mecha- 
nism at  a  predetermined  time,  means  for  110 
retaining  said  disk  in  selected  position,  and 

a  finger  cooperating  with  the  graduations  on 
said  disk  to  indicate  the  relative  position  at 
which  said  disk  is  adapted  to  set  said  brake. 

In  testimony  whereof,  I  have  signed  my  115 
name  to  this  specification  in  the  presence  of 
two  subscribing  witnesses. 

FRANCIS  A.  NOLAN. 

Witnesses : 

Stella  L.  Waschenberger, 
F.  G.  Bradbury. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Francis  A.  Nolan, 
a  citizen  of  the  United  States,  residing  at 
St.  Paul,  in  the  county  of  Ramsey  and  State 
.5  of  Minnesota,  have  invented  a  new  and  use- 
ful Improvement  in  Stops,  of  which  the 
following  is  a  specification. 

My  inA'ention  relates  to  improvements  in 
stops  which  can  be  applied  to  sound  repro- 

10  diicing  and  analogous  machines  for  auto- 
matically setting  a  brake  and  stopping  the 
mechanism  at  a  predetermined  time. 

An  object  of  my  invention  is  to  stop  the 
playing  of  a  record  of  a  sound  reproducing 

15  machine  immediately  when  a  predetermined 
point  near  the  end  of  the  sound  groove  is 
reached  by  the  stylus  or  sound  box. 

A  still  further  object  is  the  production  of 
a  device  of  the  kind  stated,  which  can  be 

20  easily  attached  to  or  detached  from  sound 
reproducing  machines  now  in  general  use 
without  altering  the  general  construction  of 
the  machines.  Still  further  objects  are  sim- 
plicity in  construction  and  greater  eifective- 

25  ness  in  use  than  with  devices  heretofore  de- 
signed for  the  purposes  stated. 

To  these  ends  my  invention  comprises  the 
features  of  construction  and  combination  of 
parts  which  will  be  hereinafter  more  par- 

30  ticularly  described  and  set  forth  in  the 
claims. 

In  the  accompanying  drawing  forming 
part  of  this  specification,  Figure  1  is  a  plan 
of  my  invention ;  Fig.  2  is  a  section  taken 

35  on  the  line  X — X,  Fig.  1;  Fig.  3  is  a  plan 
of  a  sound  reproducing  machine  of  the  con- 
ventional Edison  type  to  which  my  inven- 
tion is  shown  applied,  part  of  the  structure 
of  the  machine  being  broken  away  to  more 

40  clearly  expose  its  mechanism;  Fig.  4  is  a 
plan  of  an  alternative  construction  of  my 
invention,  and  Fig.  5  is  a  section  taken  on 
the  line  Y—Y  of  Fig.  4. 

In  the  drawing  A  indicates  a  support  or 

45  base  in  the  form  of  an  arm  upon  one  end  of 
which  is  rotatably  mounted  by  means  of  the 
shaft  2  a  revoluble  spool  or  turning  mem- 
ber B,  said  shaft  being  riveted  or  otherwise 
secured  vertically  upon  the  surface  of  said 

50  arm.  The  spool  B  has  its. body  or  sleeve  3, 
journaled  upon  said  shaft,  and  its  lower  end 
4  is  in  the  form  of  a  circular  plate  eccen- 
trically disposed  as  regards  the  axis  of  said 
spool  and  shaft,  while  its  upper  end  or  head 

55  5,  which  is  also  circular  is  concentrically 
disposed  as  regards  said  axis.     The  lower 


end" -acts  as  a  striking  member,  which  is 
adapted  to  impinge  or  press  against  the 
releasing  device  for  the  brake  to  be  herein- 
after described.  The  time  at  which  the  6  J 
striking  member  impinges  is  regulated  or 
determined  by  the  position  assumed  rota- 
tably by  the  spool  on  its  axis,  it  being  obvi- 
ous that  due  to  the  eccentricitj^  of  the  strik- 
ing member  on  its  axis,  the  time  at  which  65 
the  periphery  of  the  striking  member  im- 
pinges can  be  predetermined.  To  hold  the 
spool  in  adjusted  position  on  its  axis  a  re- 
tarding pawl  6  in  the  form  of  a  spring  arm 
is  secured  by  a  screw  7  or  other  suitable  70 
means  in  fixed  position,  the  free  end  of  said 
pawl  being  formed  with  a  detent  or  tooth  8, 
which  is  adapted  to  engage  with  and  play 
over  the  teeth  9,  said  teeth  being  arranged 
in  series  concentrically  about  the  axis  of  75 
the  spool.  The  arm  of  the  pawl  being  of 
spring  material  releasably  engages  by  its 
detenture  tJie  teeth  9,  permitting  the  spool 
to  be  turned  by  the  upper  end  or  head  5,  but 
retarding  the  movement  of  the  spool.  The  80 
edge  of  the  head  is  Icnurled  at  10  to  facili- 
tate turning  the  spool  by  hand  and  the  sur- 
face of  said  head  is  marked  with  a  suitable 
scale  or  dial  11  over  which  a  pointer  12 
mounted  rigidly  upon  the  shaft  2  indicates  85 
the  radial  position  assumed  hy  the  spool 
when  the  latter  is  turned  on  its  supporting 
shaft.  In  this  manner  the  position  assumed 
by  the  eccentric  striker  or  lower  end  4  of 
the  spool  can  be  predetermined  by  said  scale  90 
and  pointer.  The  end  of  the  supporting 
arm  A  opposite  that  on  which  the  spool  is 
mounted  is  formed  with  an  opening  13, 
which  is  adapted  to  fit  over  a  revoluble 
member  such  as  the  shaft  14  on  a  sound  re-  95 
producing  machine,  said  opening  13  being 
formed  with  flattened  sides  15,  which  en- 
gage corresjionding  flattened  surfaces  16  on 
the  shaft  14,  so  that  the  arm  A  is  swung  by 
the  turning  movement  of  the  shaft  14.  The  100 
arm  A  may  be  provided  with  any  suitable 
means  for  engagement  with  a  movable  part 
of  am'  mechanism  to  which  my  invention  is 
applicable  for  use. 

For  the  purpose  of  illustrating  the  man-  105 
ner  in  which  my  invention  can  be  used,  I 
have  shown  the  same  applied  to  a  conven- 
tional type  of  Edison  sound  reproducing 
machine  C,  illustrated  in  Fig.  3  of  the  draw- 
ing. In  this  type  of  machine,  the  sound  110 
amplifying  horn  17  is  mounted  upon  the 
vertical  revoluble  shaft  14  and  the  sound 
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box  18  is  moved  in  synchronism  with  the 
turning  movement  of  the  record  tablet  19 
by  means  of  a  frame  resembling  a  quadrant 
20  mounted  upon  the  shaft  14  and  having 
5  teeth  21  which  mesh  with  the  teeth  22  of 
the  threaded  feed  screw  23  of  usual  con- 
struction, which  is  revolved  in  the  usual 
manner  by  the  driving  mechanism  not  illus- 
trated in  the  machine.    In  this  manner  the 

10  shaft  14  is  turned  in  synchronism  with  the 
movement  of  the  sound  box  18  in  the  usual 
manner,  and  my  improved  stop  correspond- 
ingly swings  about  the  axis  of  said  shaft. 
The  striker  4  of  the  spool  is  adapted  to  im- 

15  pinge  against  the  freely  extending  arm  24 
of  the  brake  releasing  member  25,  the  period 
when  the  striking  member  comes  into  con- 
tact with  the  arm  24  and  causes  said  arm  to 
release  the  brake  being   adjustably   deter- 

20  mined  by  the  position  assumed  by  the  spool 
rotatably  on  the  shaft  2.  The  brake  releas- 
ing member  which  is  of  usual  construction 
is  piA^'otally  mounted  at  26  between  its  ends 
and  the  member  25  is  formed,  with  a  tooth 

25  27,  which  is  adapted  to  engage  in  a  notch  28 
formed  in  the  hub  29  of  the  brake.  This 
hub  is  pivotally  mounted  at  30  and  carries 
the  hand  operable  brake  setting  arm  31  ex- 
tending outwardly  from  below  the  turn  table 

30  32  of  the  machine,  and  said  hub  also  has  the 
usual  brake  shoe  34,  which  is  adapted  to 
press  when  the  brake  is  released  against  the 
inner  surface  of  the  depending  flange  35  on 
the  turn  table  to  stop  the  turn  table  from  re- 

35  volving.  A  helical  spring  36  connected  be- 
tween the  arms  25  and  31  releasably  holds 
the  tooth  27  engaged  in  the  notch  28  of  the 
hub  29.  When  these  members  are  engaged 
as  stated  the  brake  is  held  out  of  contact 

40  with  the  flange  35  and  the  turn  table  re- 
volves freely,  but  immediately  upon  the  ec- 
centric striker  4  impinging  or  pressing 
against  the  free  end  of  the  arm  24  the  brake 
is  released  and  the  turn  table  stopped.     In 

45  use  the  record  tablets  can  be  numbered  ac- 
cording to  the  length  of  their  record  grooves, 
and  the  sizes  of  the  tablets  and  the  scale  11 
numbered  to  correspond,  so  that  when  any 
record  tablet  is  placed  upon  the  turn  table  to 

50  be  played,  and  the  spool  B  turned  upon  its 
supporting  shaft  2  until  the  number  on  the 
scale  in  registration  with  the  pointer  corre- 
sponds with  the  number  on  the  record  tablet, 
the  striker  element  will  cause  the  brake  re- 

55  lease  to  free  the  brake  and  stop  the  turn 

table  as  soon  as  the  record  has  been  played. 

In  the  construction  illustrated  in  Figs.  4 

and  5,  the  equivalent  of  the  spool  element  B 

illustrated  in  Fig.  1  is  simplified,  a  single 

60  disk  element  or  eccentric  40  being  employed 
which  is  eccentrically  and  revolubly  mount- 
fed  upon  the  outer  end  of  the  supporting  arm 
A  by  means  of  a  screw  41.  The  pointer  42 
and  spring  pawl  43  are  also  combined  into 

65  one  element,  an  arm  44  being  shaped  with 


the  pointer  42  on  its  outer  end  with  the 
spring   pawl   43   formed   between   its   ends 
within  an  opening  45.    The  end  of  this  arm 
opposite  that  on  which  the  pointer  42  is 
formed  is  secured  rigidly  by  a  screw  46  to  70 
the  main  supporting  arm  A,  while  the  end 
portion  of  the  arm  44  on  which  the  pointer 
42  is  formed  is  secured  below  the  head  of 
the  screw  41,  which  revolubly  fastens  the 
eccentric  40  on  the  arm  A.    The  eccentric  40  75 
has  impressed  or  otherwise  marked  upon  its 
surface  a  dial  or  scale  47,  concentric  with 
the  axis  of  said  eccentric  and  within  this 
dial  is  impressed  or  otherwise  formed  a  con- 
centric series  of  teeth  48.     The  pointer  42  go 
cooperates  with  the  dial  and  indicates  in  the 
same  manner  as  in  the  construction  illus- 
trated in  Figs.  1  and  2  the  position  assumed 
by  the  eccentric  about  its  axis,  while  the 
spring  pawl  43  is  adapted  to  releasably  en-  85 
gage  with  the  teeth  48  to  hold  the  eccentric 
in    any    adjusted    position    assumed.      The 
outer  edge  49  of  the  eccentric  may  be  knurled 
to  facilitate  turning  of  the  eccentric  by  hand 
in  adjusting  it  in  position  about  its  axis.  90 
The  end  of  the  supporting  member  A  oppo- 
site that  on  which  the  eccentric  is  mounted 
is  formed  with  an  opening  13  similar  to  that 
illustrated  in  Figs.  1  and  2  for  mounting  the 
supporting  member  on  the  shaft  14,  but  I  95 
contemplate  providing  any  suitable  means 
in  place  of  the  opening  13  for  securing  the 
supporting  member  on  any  suitable  cooper- 
ating  element  with  which  my  invention  can 
be  used  for  performing  the  function  desired.  lOO 
I  further  contemplate  changing  the  form 
and  design  of  the  various  parts  of  my  in- 
vention within  the  spirit  thereof. 

In  accordance  with  the  patent  statutes, 
I  have  described  the  principles  of  operation  105 
of  my  invention,  together  with  the  appa- 
ratus which  I  now  consider  to  represent  the 
best  embodiment  thereof,  but  I  desire  ^  to 
have  it  understood  that  the  construction 
shown  is  only  illustrative,  and  that  the  in-  110 
vention  can  be  carried  out  by  other  means 
and  applied  to  uses  other  than  those  above 
set  forth  within  the  scope  of  the  following 
claims. 

Having  described  my  invention,  what  I  115 
claim  as  new  and  desire  to  protect  by  Letters 
Patent  is: 

1.  The  combination  in  a  sound  reproduc- 
ing machine  having  a  traveling  element,  a 
turn  table  and  brake  mechanism  to  prevent  120 
the  table  revolving,  of  a  base  secured  to  said 
traveling  element,  an  eccentric  revolubly 
mounted  upon  said  base  and  adapted  for  co- 
operation with  said  brake  mechanism  to 
effect  the  setting  thereof,  the  position  as-  125 
sumed  by  said  eccentric  about  its  axis  pre- 
determining when  said  brake  and  eccentric 
co-act  together,  means  for  retarding  the  re- 
volving movement  of  said  eccentric  on  said 
base,  a  scale  disposed  about  the  axis  of  said  130 
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eccentric  and  a  pointer  cooperating  with 
said  scale  to  indicate  the  relative  position 
assumed  by  said  eccentric  about  its  axis. 

2.  The  combination  in  a  sound  reproduc- 
5  ing  machine  having  a  traveling  element,  a 

turn  table  and  brake  mechanism  to  prevent 
the  table  revolving,  of  a  base  removably  se- 
cured to  said  traveling  element,  a  spool  hav- 
ing an  eccentric  lovper  end  re  volubly  jour- 

10  naled  on  said  base,  the  upper  end  of  said 
spool  forming  a  hand  operable  turning 
member,  a  retarder  associated  with  said  ec- 
centric for  holding  the  spool  after  it  is 
turned  into  adjusted  position,  and  a  dial  and 

15  pointer  at  the  upper  end  of  said  spool  for 
predetermining  the  adjustment  of  said  ec- 
centric. 

3.  The  combination  in  a  sound  reproduc- 
ing machine  having  a  traveling  element,  a 

23  turn  table  and  brake  mechanism  to  prevent 
the  table  revolving,  of  a  base  support  for 
attachment  to  said  traveling  element,  a  spool 
revoluble  about  its  axis  on  said  support,  the 


lower  end  of  said  spool  being  an  eccentric 
and  its  upper  end  a  hand  operable  turning  25 
member,  means  associated  with  said  spool 
for  holding  the  eccentric  after  it  has  been 
turned  into  adjusted  position,  and  a  dial 
and  pointer  associated  with  said  spool  for 
predetermining  the  adjustment  of  said  ec-  30 
centric. 

4.  The  combination  in  a  sound  reproduc- 
ing machine  having  a  traveling  element,  a 
turn  table  and  brake  mechanism  to  prevent 
the  table  revolving,  of  a  support  secured  to  35 
said  traveling  element,  an  eccentric  revolu- 
ble about  its  axis  on  said  support  having  a 
hand  operable  member  thereon  for  turning 
said  eccentric  into  adjusted  position,  a  re- 
tarder for  holding  said  eccentric  after  it  has  40 
been  turned  into  adjusted  position,  and  a 
dial  and  pointer  for  predetermining  the  ad- 
justment of  said  eccentric. 

In  testimony  whereof,  I  have  signed  my  * 
name  to  this  specification. 

FEANCIS  A.  NOLAJST. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Noel  Pembebtox- 
BrLMNG,  a  subject  of  the  King  of  England, 
residing  in  Hertfordshire,  England,  have 
5  invented  certain  new  and  useful  Improve- 
ments in  Gramophones  and  the  like,  of 
which  the  following  is  a  specification. 

This  invention  relates  to  improvements  in 
gramophones  or  the  like. 

10  It  is  often  desirable  that  a  gTamophone 
shall  be  capable,  when  occasion  requires,  of 
repeating  the  reproduction  of  the  whole  or 
a  part  of  a  record  without  necessitating  re- 
adjustment of  the  reproducer  by  the  op- 

16  erator,  or  stoppage  of  the  motion  of  the 
record.  The  object  of  the  present  invention 
is  to  provide  a  simple  repeating  mechanism 
by  which  such  repetition  may  be  effected, 
preferably  automatically. 

20  According  to  this  invention  there  are  pro- 
vided two  reproducers  to  be  used  alternately, 
which  are  so  linked  together  that  as  the  op- 
erative reproducer  of  the  pair  moves  across 
the  record  the  idle  one  is  carried  back  over 

25  the  record  to  the  starting  point,  combined 
with  automatic  or  other  means  to  render  the 
idle  reproducer  operative  and  the  operative 
one  idle.  Thus  when  the  one  reproducer 
has  completed  the  reproduction  of  the  record 

30  the  other  has  been  carried  back  to  the  start- 
ing point  and  when  rendered  operative  im- 
mediately recommences  the  reproduction. 

When  flat  records  are  employed  on  the 
gramophone,  the  two  reproducers  may  be 

35  rigidly  connected  together;  thus  they  naay 
be  linked  together  by  a  sound-tube  which 
they  have  in  common.  In  one  construction 
this  sound-tube  may  be  mounted  to  slide 
endwise  through  a  support  by  which  it  is 

40  connected  to  the  horn,  by  which  sliding 
mounting  the  movement  of  the  reproducers 
across  the  record  is  permitted. 

In  order  to  enable  the  apparatus  to  suit 
various  records,  the  reproducers  should  be 

45  adjustable  as  to  their  distance  apart,  to 
which  end  the  sound-tube  may  be  made  tele- 
scopic. 

In  order  to  render  one  of  the  i-eproducers 
operative  and  the  other  idle,  they  may  both 

50  be  mounted  on  an  angularly  movable  sup- 
port, angular  movement  of  which  raises  the 
record-engaging  stylus  of  the  operative  re- 
producer from  the  record  and  simultane- 


ously lowers  the  stylus  of  the  idle  repro- 
ducer into  contact  with  the  record  and  55 
means  (preferably  automatic)  may  be  pro- 
vided to  move  the  said  member  angularly 
when  the  reproducers  reach  the  end  of  their 
travel  in  one  direction  or  the  other  across 
the  record.  60 

In  the  accompanying  drawings — 

Figure  1  is  a  plan  partly  in  section  of  such 
parts  of  the  gramophone  as  are  necessary  to 
illustrate  the  present  invention; 

Fig.  2  is  a  side  elevation  of  Fig.  1 ;  65 

Fig.  3  is  a  front  view  of  Fig.  1 ; 

Fig.  4  is  a  plan  of  an  alternative  con- 
struction. 

Like  reference  characters  denote  like  parts 
throughout  the  drawings.  70 

Referring  first  to  the  construction  illus- 
trated in  Figs.  1,  2  and  3,  a  disk-record  is 
indicated  at  A.  A  hollow  arm  B  extends 
from  the  base  B^  of  the  horn  toward  the 
center  of  the  record,  this  arm  being  similar  75 
to  the  usual  swinging  hollow  arm  upon 
which  the  reproducer  is  mounted.  In  this 
construction,  however,  the  arm  B  is  fixed 
and  it  is  provided,  at  its  outer  end,  with  a 
transverse  socket  or  tube  C.  The  interior  of  80 
this  tube  C  is  in  communication  with  the 
interior  of  the  tube  B. 

Within  this  socket  there  slides  a  sound- 
tube  D,  which  carries  a  reproducer  E  E^  at 
each  end.  An  opening  D^  in  the  tube  D  86 
permits  the  sound  to  pass  from  the  tube  D 
to  the  fixed  arm  B  and  thence  to  the  horn. 
The  disposition  of  the  parts  is  such  that  the 
sound-tube  D  lies  approximately  on  a  di- 
ameter of  the  disk  and  it  is  made  of  such  90 
length  that  when  one  reproducer  E  is  bear- 
ing on  the  record  at  its  outer  margin,  the 
other  reproducer  E^  is  ready  to  bear  on  the 
record  at  its  inner  margin.  In  order  to  pro- 
vide for  the  use  of  records  of  diffei'ent  sizes,  95 
the  tube  D  may  be  made  telescopic,  a  suit- 
able clamp  being  provided  to  fix  it  after  it 
has  been  adjusted  to  the  required  length. 

The  two  needles  F  F^  on  the  reproducers 
are  inclined  in  opposite  directions  since  they  100 
bear  on  the  record  on  opposite  sides  of  its 
center  and  they  are  arranged  to  be  brought 
alternatively  into  contact  with  the  record 
by  giving  the  tube  D,  with  the  reproducers 
E  E^,  a  slight  rotative  motion  about  the  axis  105 
of  the  tube.    Thus,  in  Fig.  2,  a  slight  clock- 
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wise  rotation  of  the  tube  D  will  lift  the 
needle  F  from  the  record  and  bring  the 
needle  F^  into  contact  with  the  record.  Va- 
rious means  may  be  provided  for  effecting 
5  this  rotation  and  one  is  illustrated  by  way 
of  example.  A  rod  G  is  fixed  on  the  arm  B 
and  provided  with  arms  G^  G-  extend- 
ing over  the  tube  D.  At  each  end  of  the 
tube  there  is  mounted  a  finger  H  H'^  which 

10  has  a  certain  freedom  of  movement  between 
two  stops  on  the  tube  D.  The  disposition 
of  these  arms  is  such  that  when  the  tube  D 
is  moved  across  the  disk  to  its  limiting  posi- 
tion, one  of  these  arms  comes  into  contact 

15  with  the  cooperating  arm  G^  or  G^  and  by 
further  movement  of  the  tube  the  arm  H  (or 
the  arm  H'^)  is  swung  across  from  one  side 
of  the  vertical  to  the  other.  The  arms  H  H^ 
are  weighted  so  that  as  soon  as  they  are 

20  tilted  past  the  vertical  they  fall,  and  by  en- 
gaging one  of  the  stops  on  the  tube  D,  the 
latter  is  turned  so  as  to  reverse  the  needles 
in  the  manner  above  described.  This  weight 
also  serves  to  insure  that  the  needle  is  held 

25  in  contact  with  the  disk  with  the  necessary 
pressure. 

"Various  other  devices  may  be  used  for 
effecting  the  change-over  of  the  needles. 
Thus,  for  example,  the  disk  may  be  car- 

30  ried  on  a  special  tray  which  has  a  cam 
formed  on  its  edge,  and  a  projection  on  each 
end  of  the  sound-tube  may  be  arranged  to 
be  engaged  by  this  cam  as  it  approaches 
the  edge  of  the  tray  so  as  to  rock  the  tube 

35  D  and  reproducers  E  E^. 

A  modified  construction  according  to  this 
invention  is  illustrated  diagrammatically  in 
Fig.  4.  In  this  case  the  two  reproducers 
E  E^,  instead  of  being  moimted  upon  a  com- 

40  mon  sound-tube,  are  each  mounted  on  the 
end  of  separate  sound-tubes  J  J^.  Each  of 
these  tubes  is  in  communication  with  the  in- 
terior of  the  horn-support  by  a  swivel  joint 
so  that  each  of  them  can  swing  across  the 

45  record  in  the  ordinary  way.  The  two  tubes 
are  adjusted  in  a  definite  angular  relation- 
ship with  one  another  by  an  adjustable  tie- 
rod  K  so  that  they  can  be  set  with  the  tAvo 
needles  F  F^  spaced  relatively  to  the  record 

50  in  the  manner  described  with  relation  to  the 
previous  construction.  The  tie-rod  K  may 
be  pivotally  connected  to  one  tube  J^  and 
secured  to  the  other  tube  J  by  two  nuts 
K^  K^  engaging  between  them  a  lug  on  the 

55  tube  J. 

The  two  reproducers  E  E^  are  each  mount- 
ed on  the  end  of  its  sound-tube  so  as  to  be 
capable  of  slight  rotation  thereon  so  that 
the  needles  F  F^  can  be  alternately  brought 

60  into  operative  contact  with  the  record  A. 
Any  convenient  mechanism  may  be  used  for 
effecting  this  shifting  of  the  reproducers 
and  one  arrangement  has  been  shown  by  way 
of    examj^le.     Bell-crank    levers   L    L^    are 

65  mounted  on  the  sound-tubes  J  J^  and  each 


has  an  arm  connected  to  its  corresponding 
reproducer  so  that  it  can  impart  the  neces- 
sary motion  to  it.  The  other  arms  of  these 
levers  are  connected  together  by  a  tie-rod, 
which  is  adjustable  in  length  so  as  to  pro-  y^ 
vide  for  adjustments  of  the  rod  K.  When 
one  reproducer  is  tilted  to  lift  its  needle  oft' 
the  record,  the  linkage  provided  transmits 
the  motion  to  the  other  reproducer  so  as  to 
bring  its  needle  into  contact  with  the  record,  -g 
The  necessary  movement  is  imparted  to  the 
system  by  providing  a  third  arm  on  each  of 
the  bell-crank  levers  and  a  central  pin  or 
lug  M  which  is  so  positioned  that  when  a  re- 
producer has  traveled  across  the  record  to  gQ 
the  desired  extent,  the  extra  arm  on  one  of 
the  bell-crank  levers  engages  with  this  pin 
M.  Various  other  forms  of  mechanism, 
however,  may  be  used  for  effecting  the  neces- 
sary simultaneous  movement  of  the  needles,  g^ 

The  special  advantage  of  this  arrangement 
is  that  each  reproducer  is  directly  connected 
to  the  horn  and  the  sound-reproduction  is 
improved  as  there  are  no  pockets  in  the 
sound-passage  which  tend  to  localize  the  gg 
sound  instead  of  transmitting  it  to  the  horn. 

It  is  to  be  understood  that  the  precise  de- 
tails of  construction  which  have  hereinbe- 
fore been  set  forth  are  given  by  way  of  ex- 
ample of  the  application  of  this  invention,  95 
and  the  invention  is  not  limited  to  these  de- 
tails except  as  set  forth  in  the  appended 
claims. 

What  I  claim  as  my  invention  and  desire 
to  secure  by  Letters  Patent  is : —  ^qo 

1.  In  a  repeating  mechanism  for  a  gramo- 
phone the  combination  of  a  sound-tube,  a 
supporting  member  set  diametrically  to  the 
record  wherein  said  tube  is  free  to  slide 
longitudinally,  two  reproducers  mounted  one  105 
at  each  end  of  said  tube  and  angularly  dis- 
placed from  one  another  about  the  longi- 
tudinal axis  of  the  tube,  said  reproducers 
being  spaced  apart  such  a  distance  that  when 
one  is  opposite  the  inner  margin  of  the  no 
record  the  other  is  opposite  the  outer  mar- 
gin thereof,  a  pin  projecting  upwardly  from 
each  reproducer,  two  wedge-shaped  members 
secured  on  said  supporting  member  in  such 
position  as  to  engage  respectively  one  of  said  115 
pins  at  the  end  of  the  travel  of  the  tube  and 
rock  the  tube  and  reproducers  about  the  lon- 
gitudinal axis  of  the  tube  to  render  one  re- 
producer operative  and  the  other  inopera- 
tive. _  120 

2.  In  a  repeating  mechanism  for  a  gramo- 
phone the  combination  of  a  telescopic  sound- 
tube,  a  supporting  member  set  diametrically 
to  the  record  wherein  said  tube  is  free  to 
slide  longitudinally,  two  reproducers  mount-  125 
ed  one  at  each  end  of  said  tube  and  angu- 
larly displaced  from  one  another  about  the 
longitudinal  axis  of  the  tube,  said  i-epro- 
ducers  being  spaced  apart  such  a  distance 
that  when  one  is  opposite  the  inner  margin  130 
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of  the  record  the  other  is  opposite  the  outer 
margin  thereof,  a  pin  projecting  upwardly 
from  each  reproducer,  two  wedge-shaped 
members  secured  on  said  supporting  member 
in  such  position  as  to  engage  respectively 
one  of  said  pins  at  the  end  of  the  travel  of 
the  tube  and  rock  the  tube  and  reproducers 


about  the  longitudinal  axis  of  the  tube  to 
render  one  reproducer  operative  and  the 
other  inoperative. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification. 

NOEL  PEMBERTON-BILLING. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Arthur  Stechbaet, 
a  subject  of  the  Empire  of  Russia,  and  a 
resident  of  Chicago,  in  the  county  of  Cook, 
5  State  of  Illinois,  have  invented  certain  new 
and  useful  Improvements  in  Portable  Talk- 
ing-Machines, of  which  the  following  is  a 
specification. 

This  invention  relates  to  a  compact  f  orma- 

10  tion  and  association  of  the  component  parts 
of  a  talking  machine  adapted  to  be  folded 
together  into  a  compact  and  convenient  form 
for  transportation  from  place  to  place.  And 
the  present  improvement  has  for  its  object 

15  to  provide  a  structural  formation  and  asso- 
ciation of  parts  whereby  the  ialking  ma- 
chine may  be  compactly  folded  together,  and 
with  which  provision  is  made  for  the  con- 
venient storage  of  a  stock  of  sound  records, 

20  all  as  will  hereinafter  more  fully  appear. 
In  the  accompanying  drawing : 
Figure  1,  is  a  perspective  view  of  a  talk- 
ing machine  embodying  the  present  inven- 
tion, with  the  parts  shown  in  an  open  and 

25  active  position,  and  with  the  sound  box  arm 
shown  in  an  inactive  position  in  dotted  lines. 
Fig.  2,  is  a  longitudinal  sectional  eleva- 
tion of  the  same,  with  the  parts  in  a  closed 
and  inactive  position. 

30  Similar  reference  numerals  indicate  like 
parts  in  both  views. 

Referring  to  the  drawing,  1  designates  the 
body  portion,  and  2  the  hinged  cover  por- 
tion of  the  inclosing  casing  of  a  talking 

35  machine  of  the  disk-record  type,  the  parts 
being  finished  and  trimmed  to  resemble  a 
traveling  suit  case  or  the  like.  The  body 
portion  1  is  preferably  of  a  rectangular  box 
form  and  houses  the  motor  mechanism  as 

40  well  as  the  fixed  forwardly  extending  sound 
amplifying  conveyer  or  horn  3  of  the  ma- 
chine. The  outlet  end  of  said  conveyer  or 
horn  3  is  associated  with  a  sound  regulating 
door  4  or  like  provision  in  the  front  wall  of 

45  the  body  portion  1  of  the  machine  casing. 

5  designates  the  record  carrier,  mounted 

to  rotate  above  the  top  web  or  closure  6  of 

the  body  portion  1  of  the  machine  casing, 

and  adapted  to  receive  rotation  from  a  suit- 

50  able  motor  arranged  in  said  body  portion  1. 

7   designates  the  horizontally   swinging 

tone  or  sound  box  arm,  pivotally  associated 

with  the  inner  end  of  the  conveyer  or  horn 


3  aforesaid,  and  carrying  at  its  free  end  the 
sound  box  or  reproducer  8,  as  shown.  55 

The  construction  and  arrangement  of 
parts  so  far  described  are  common  to  talk- 
ing machines  now  in  general  use,  and  may 
be  of  any  ordinary  and  usual  type,  the  ma- 
terial part  of  the  present  invention  compris-  60 
ing  in  connection  therewith  features  as  fol- 
lows : — 

9  designates  a  sound-record  storage  cham- 
ber formed  on  the  under  side  of  the  hinged 
cover  2  of  the  machine  casing,  with  its  rear  65 
wall  10  disposed  a  distance  in  front  of  the 
rear  wall  11  of  said  cover  to  provide  an  open 
bottom  space  or  chamber  12,  to  receive  the 
sound  box  arm  7  aforesaid,  when  the  same  is 
in  its  inactive  position  as  illustrated  in  full  70 
lines  in  Fig.  2  and  in  dotted  lines  in  Fig.  1. 

13  designates  a  lid  or  door  of  the  drop- 
type,  hinged  at  the  open  front  end  of  the 
storage  chamber  9  aforesaid,  and  adapted 

to  afford  convenient  access  through  the  open  75 
front  of  said  chamber  to  the  sound  records 
stored  therein,  and  to  close  said  chamber 
and  protect  the  sound  records  when  the  ma- 
chine is  closed  for  storage,  transporta- 
tion, etc.  80 

14  designates  a  recess  formed  in  the  top 
board  or  web  6  of  the  machine  casing,  and 
adapted  to  receive  the  lower  portion  of  re- 
producer 8  and  its  needle  and  needle  carrier, 
when  the  machine  is  in  its  closed  condition,  85 
to  hold  said  parts  in  place,  and  at  the  same 
time  decrease  the  height  required  in  the 
chamber  12  aforesaid,  as  illustrated  in  Fig.  2. 

Having  thus  fully  described  my  said  in- 
vention, what  I  claim  as  new  and  desire  to  90 
secure  by  Letters  Patent,  is: — 

1.  A  casing  comprising,  a  rectangular  box 
shaped  body  member  having  a  sunken  parti- 
tion providing  an  open  top  chamber  for  the 
record  carrier  of  a  talking  machine,  a  cover  95 
member  hinged  at  its  rear  end  to  said  body 
member  and  divided  by  an  L  shape  partition 
into  a  forward  storage  chamber  and  a  rear- 
ward open  bottom  chamber  adapted  to  re- 
ceive the  reproducer  and  tone  arm  of  talk-  100 
ing  machine  after  the  same  has  been  swung 
back  into  an  inoperative  position. 

2.  A  casing  comprising,  a  rectangular  box 
shaped  body  member  having  a  sunken  par- 
tition providing  an  open  top  chamber  for  105 
the  record  carrier  of  a  talking  machine,  a 
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cover  member  liinged  at  its  rear  end  to  said 
body  member  and  divided  by  an  L  shape 
partition  into  a  forward  storage  chamber 
and  a  rearAvard  open  bottom  chamber  adapt- 
ed to  receive  the  reproducer  and  tone  arm  of 
talking  machine  after  the  same  has  been 
swung  back  into  an  inoperative  ppsition, 


the  aforesaid  sunken  partition  having  a  re- 
cess for  the  reception  of  the  lower  portion 
of  said  reproducer. 

Signed  at  Chicago,  Illinois,  this  15th  day 
of  September,  1916. 

ARTHUR  STECHBART. 


10 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents. 
'     '■'  Washington,  D.  C." 


[iiiAftiVtr  UK  ii.    i- ATilM  i  i  ,  ^O  U ,  0»>»> 


CINEMATOGRAPPI  AND   GRAMOPHONE  MCHINE, 

#1,330,633 F.  Von  Madaler, 

Patented  —  June   19th,    1917. 
Filed-June   22nd,    1915. 


F.  VON  MADALER. 

CINEMATOGRAPH  AND  GRAMOPHONE  MACHINE. 

APPLICATION   FILED  JUNE  22.  1915. 


1,230,633. 


PatentedJune  19, 1917. 

5  SHEETS— SHEET  I- 


Inrenior. 


1,230,633. 


F.  VON  MADALER. 
CINEMATOGRAPH  AND  GRAMOPHONE  MACHINE. 

APPLICATION    FILED  JUNE  22,  1915. 

Patented  June  19, 1917. 

5  SHEETS-SHEET  2. 

Fjip.2 . 

9, 


F]Cg.  iO. 

*^             99            ^Ol 

0 

r^^ — ^S9    \\ — 4 

Z^- 

/  ( ^f^i       W'-"-" 

"^C=-^  ^-^     ^'^^'^Q^ ' ' 

\--/0/ 

93- 

"^i^^^^^^:^— f^"''^^^!<L 

l!  ®^^^^^^^^7~7^3\IL 

/ 

— t-'^^^J^~^^9e 

[ 

96 

\ 

.       Inrentor 


Mt  HORmiS  PKTEmS  Ct>..  PttOTO-UTHO..  WAamftOTOM.  o.  c. 


1,230,633. 


F.  VON  MADALER. 
CINEMATOGRAPH  AND  GRAMOPHONE  MACHINE. 

APPLICATION    FILED  JUNE  22,  1915. 

PatentedJune  19, 1917. 

5  SHEETS— SHEET  3. 


FJ-^-  3 


'"^0=0 


In  renton 


1,230,633. 


F.  VON  MADALER. 

CINEMATOGRAPH  AND  GRAMOPHONE  MACHINE. 

APPLICATION   FILED  JUNE  22,  1915. 

PatentedJunel9,1917. 

5  SHEETS-SHEET  4. 


Fj^.  4. 


Tnrentor. 


JnrenTor. 


1,230,633. 


F.  VON  MADALER. 

CINEMATOGRAPH  AND  GRAMOPHONE  MACHINE. 

APPLICATION   FILED  JUNE  22,  1915. 

PatentedJune  19, 1917. 

5  SHEETS-SHEET  5. 


F;Lg^.  5 


yy 


'60 

Inventor. 


UNITED  STATES  PATENT  OFFICE. 
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Specification  of  Letters  Patent.        Patented  June  19,  1917. 

Application  filed  June  22, 1915.     Serial  No.  35,637. 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  Ferdina:nd  von  Mada- 
I.ER,  a  subject  of  the  Austrian  Emperor,  and 
a  I'esident  of  New  York,  in  the  State  of  New 
5  Yorlv,  United  States  of  America,  have  in- 
vented a  certain  new  and  useful  Improve- 
ment in  Cinematograph  and  Gramophone 
]\Iachines,  of  which  the  following  is  a  speci- 
fication. 

10  This  invention  relates  to  improvements  in 
cinematograph  and  gramophone  machines, 
that  is  to  say  to  apparatus,  of  the  type  de- 
scribed in  my  prior  Patent  No.  l,139,2il  of 
INIay  11,  1915,  for  taking,  viewing  or  pro- 

15  jecting  a  succession  of  pictures  upon  a  trav- 
eling film  or  paper  strip,  hereinafter  re- 
ferred to  as  a  film,  the  machine  being  used 
to  view  or  project  the  pictures  on  the  film 
*n  a  manner  to  represent  a  moving  subject, 

20  or  as  a  series  of  varied  and  stationary  sub- 
jects, the  machine  being  also  provided  with 
mechanism  for  enabling  it  to  be  used  as  a 
gramophone  the  arrangement  being  such 
that  either  device  may  be  used  independ- 

25  ently  of  the  other  or  the  two  may  be  used  to- 
gether the  two  parts  working  in  synchro- 
nism if  a  gramophone  disk  or  record  syn- 
chronized with  the  picture  has  been  provided 
for  the  purpose. 

30  The  principal  object  of  the  invention  is  to 
combine  a  cinematogi-aph  and  gramophone 
apparatus  in  such  a  manner  that  the  coni- 
bined  mechanism  is  simple  and  capable  of 
being   easily   and   quickly   disconnected   so 

35  that  either  device  may  as  stated  be  used 
alone  if  desired,  certain  parts  of  the  mech- 
anism being  employed  for  driving  both  de- 
vices. 
It  will  be  understood  that  in  using  in  this 

40  specification  and  claims  the  term  "cinemato- 
graph" a  viewing  apparatus  as  well  as  a 
projecting  apparatus  is  included,  while  in 
the  term  "gramophone"  is  included  other 
forms  of  talking  apparatus  such   as  those 

45  of  the  cylinder  type. 

Further  objects  of  the  invention  are  the 
simplification  and  improvement  of  certain 
of  the  details'  of  construction  all  of  which 
will  hereafter  be  more  fully  described. 

50       The  invention  will  now  be  described  with 
reference  to   an  embodiment   thereof  illus- 
trated by  way  of  example   in   the   accom- 
panying drawings  in  which: — 
Figure  1  is  a  side  elevation  showing  the 


machine  in  a  position  for  viewing  the  pic-  55 
tures  within  the  machine  by  means  of  an  at- 
tachment comprising  focusing  tubes  and  eye 
pieces. 

Fig.  2  is  a  ]:)]an  of  the  machine  with  the 
cover  or  top  thrown  back.  60 

Fig.  3  is  a  sectional  elevation  on  line  3 — 3 
of  Fig.  2. 

Fig.  4  is  a  sectional  elevation  on  line  4 — 4 
of  Fig.  6  of  the  operative  mechanism,  re- 
moved  from  the  casing,   drawn   to  an  en-   65 
larged  scale. 

Fig.  5  is  an  underneath  plan  of  the  opera- 
tive mechanism,  removed  from  the  casing, 
drawn  to  the  same  scale  as  Fig.  4. 

Fig.  6  is  a  longitudinal  section  of  the  gate  70 
mechanism,  drawn  to  an  enlarged  scale. 

Figs.  7,  8  and  9,  are  front,  side  and  back 
elevations    respectively,    drawn    to    an  en- 
larged scale,  of  the  means  for  adjusting  the 
shaft  upon  which  the  shutter  is  mounted,  75 
and  for  driving  said  shaft  directly,  and 

Fig.  10  is  a  plan  of  a  part  of  the  top  of 
the  casing  illustrating  the  connection  be- 
tween the  driving  mechanism  and  the  gram- 
ophone disk  plate.  80 

In  the  drawings,  1  represents  the  outer 
box  or  casing,  2  a  condenser,  3  the  lens  holder, 
4  the  focusing  tubes  and  eye  pieces,  which 
may  be  of  the  known  prismatic  or  binocular 
form,  for  viewing  the  pictures  within  the  85 
machine,  5  the  film  box,  6  the  table  or  frame- 
work supporting,  on  its  upper  side,  the  con- 
denser 2,  film  box  5  and  gate  mechanism  7, 
and.  on  its  underside  the  driving  mecha- 
nism which  will  be  hereinafter  more  fully  90 
described,  8  the  reproducer  of  the  gramo- 
phone, 9  the  movable  arm  or  tube  supporting 
said  reproducer,  10  the  fixed  support  for 
such  arm  leading  to  the  trumpet  or  resona- 
tor 11  situated  in  and  forming  the  bottom  95 
of  the  box. 

The  box  or  casing  1,  which  may  be  of  any 
desired  kind,  is  furnished  with  a  hinged  lid 
12,  to  which  the  mechanism  for  driving  the 
gramophone  is  attached.  100 

The  lamp  may  be  of  any  desired  form, 
such  for  example  as  a  Nernst  lamp,  and  is 
adapted  to  be  attached  to  the  outside  of  the 
casing  1  by  means  of  parts  engaging  with 
the  sockets  13,  or  a  reflector  disk  116  sup-  105 
ported  in  a  socket  117,  may  be  used  in  place 
of  a  lamp  when  viewing  the  pictures  with 
the  attachment  4. 
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The  film  box  5  which  is  preferably  of  the 
form  described  in  Patent  No.  1,100,591, 
dated  June  16,  1914,  is  adapted  to  accom- 
modate tAvo  spools  on  which  the  film  14  is 
5  Avound,  the  spools  are  provided  with  cranked 
spindles  adapted  to  be  engaged  by  cranks 
15,  16,  forming  part'of  the  driAdng  mecha- 
nism, the  film  box,  when  in  position  rests 
betAA'een  the  flanged  parts  17,  18,  formed  on 

10  the  table  6. 

As  described  in  the  aforesaid  specification 
the  film  box  has  a  passage  midway  betAveen 
the  tAvo  spool  boxes  to  enable  light  from  the 
lamp  or  other  source  to  pass  through  to  the 

15  film,  further  description  of  this  feature  is 
howeA'er  unnecessary.  , 

The  gate  mechanism  7,  through  which  the 
film  14  passfes,  is  illustrated  oh  an  enlarged 
scale  in  Fig.  6,  and  comprises  a  fixed  verti- 

20  fal  plate  19  proAaded  with  rounded  edges 
and  tapers  toward  its  upper  end,  a  recess 
of  the  same  width  as  the  film  14  being  pro- 
vided in  the  lower  part  of  said  plate.  Co- 
operating with  the  plate  19  is  a  movable 

25  plate  20  supported  on  two  studs  21,  22. 
(Fig.  2)  slidably  mounted  in  a  plate  23 
carried  by  a  tubular  part  24,  slidably  ar- 
ranged in  an  extension  25  formed  on  the 
lens  holder   3.     The  part  24  is  provided 

30  with  a  bolt  26  furnished  with  a  finger  27 
which  passes  through  a  slot  28  formed  in 
the  tubular  part  24  at  right  angles  to  its 
axis,  so  that  the  bolt  26  has  only  a  limited 
rotary  movement  within  the  part  24.     In 

35  order  to  impart  a  slight  longitudinal  moA^e- 
ment  to  the  part  24  and  thereby  to  the  plate 
23,  an  angular  slot  29  is  formed  in  the  ex- 
tension 25.  For  the  purpose  of  providing 
resilient  pressure  between  the  parts  20  and 

40  23,  a  leaf  spring  30  is  supported  on  the 
studs  21  and  22  between  the  parts  named. 
To  place  the  film  in  position  the  finger  27 
is  moved  into  the  position  shown  in  Figs. 
2  and  3,  the  film  is  placed  between  plates 

45  19  and  20  and,  to  preA'^ent  the  film  from 
catching  against  the  projection  31  on  the 
plate  20  which  is  adapted  to  enter  the  recess 
in  the  plate  19,  the  plate  20  is  provided 
with  a  roundecl  projection  32  the  plate  19 

50  being  correspondingly  recessed  to  receive 
said  projection,  "^^^en  the  film  is  in  posi- 
tion the  finger  27  is  turned  over  to  the  right, 
the  plate  20  is  thereby  moved  toward  the 
plate  19,  in  a  direction  at  right  angles  to 

55  the  film  whereby  the  latter  is  held  without 
undue  pressure  in  the  recess  provided  there- 
for, the  pressure  being  equal  thi-oughout  the 
width  of  the  gate.  _  The  plates  19.  20  and 
23  and  the  loaf  spring  30  are  all  furnished 

60  with  rectangular  apertures  of  the  size  of  the 
picture  through  which  the  light  rays  pass  to 
the  lens  33  or  to  the  attachment  4. 

_  The  film  is  drawn  through  the  gate  by  the 
piri  sprocket  wheel  34.  the  pins  on  AVhich 

65  engage  with  recesses  formed  ill  the  edges 


of  the  film,  a  roller  35  being  provided  at 
the  other  or  left  side  of  the  gate  for  guid- 
ing the  film  from  the  left  hand  spool  into 
the  gate. 

The  driving  mechanism  located  below  and  yg, 
supported  by  the  table  6  comprises  a  shaft 
36  supported  on  lugs  37  and  38  depending 
from  the  table  6  on  Avhich  shaft  is  fixed  a 
worm  Avheel  39  gearing  with  a  Avorm  40  on 
a   shaft  41    arranged  beloAv,   and   at   right  yg 
angles   to,  the   shaft  36.     The  shaft  36   is 
provided   Avith   a  bevel  wheel   42  engaging 
with  a  bevel  Avheel  43  mounted  on  the  loAver 
end  of  a  A^ertically  disposed  spindle  44  which 
spindle  also  carries  one  part  of  a  frictional   gg 
coupling  45  the  co-acting  part  being  carried 
by  a  sleeA-e  117  surrounding  the  spindle  44, 
upon  the  upper  end   of   which   sleeve  the 
crank  16  is  moimted.     This  crank  serA'es  to 
wind  the  film  on  the  right  hand  spool  while  §5 
the   picture  is  being  vieAved   or   projecterl, 
the  frictional  coupling  45  preA^entS  the  film 
from  being  Avound  too  tightly  on  itself  and 
possible  breakage  for,  Avhen  the  film  is  fully 
wound  the  crank  16  remains  at  rest  not  with-   90 
standing   the   continued   movement   of  the 
driving  mechanism. 

A  crown  Avheel  46,  mounted  rtn  the  shaft 
36,  is  adapted  to  engage  Avith  a  pinion  47 
mounted  on  a  vertically  disposed  spindle  48  95 
upon  the  u]-)per  end  of  which  the  crank  15 
is  fixed.  When  the  shaft  36  is  moved  longi- 
tudinally in  the  direction  of  the  arrow  (Fig. 
4),  in  the  manner  hereinafter  described,  the 
crown  wheel  is  brought  into  engagement  100 
with  the  pinion  47  and  rotates  the  crank  15 
in  the  rcA^erse  direction  to  that  of  the  crank 
16  thereby  winding  the  film  on  the  left 
hand  spool.  In  order  to  prevent  the  film 
from  being  torn  from  the  spool  on  the  right  los 
when  it  is  being  rewound  on  the  left  which 
might  take  place  owing  to  the  speed  at 
which  the  crank  15  is  rotated  and  also  to 
prevent  undue  tightening  of  the  film  upon 
itself,  the  pinion  47  is  not  fixed  on  the  no 
spindle  48  but  is  loosely  mounted  thereon 
and  frictionally  held  between  two  collars  49 
and  50,  the  former  being  fixed  to  the  spindle 
and  the  latter  slidable  thereon,  by  me?ns  of 
a  spring  51,  placed  between  the  collar  50  115 
and  an  enlarged  end  52  formed  on  the  spin- 
dle. By  this  means  when  the  film  14  is  fully 
rewound  on  the  left  hand  spool  and  the 
mechanism  is  still  in  motion,  the  pinion  47 
will  slip  freely  on  the  spindle  48.  120 

The  shaft  36  is  moved  longitudinally  by 
means  of  a  reversing  arm  53  pivoted'  on  the 
pin  54  depending  from  the  iinderside  of  the 
table  6.  The  arm  53  at  its  piA^otal  point 
carries  a  crank  arm  55  upon  the  outer  end  3L2d 
of  which  is  fixed,  a  pin  56  which  engages 
with  a  collar  57  fixed  on  the  shaft  36.  When 
the  arm  53  is  moA-^ed  in  the  direction  of  the 
arrow.  Fig.  5,  by  means  of  the  knob  58.  the 
spindle  59  of  which  passes  through  the  table  130 
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6  and  engages  with  the  slotted  end  of  the 
arm  53,  the  spindle  36  is  caused  to  slide 
longitudinally  and  thus  remove  the  bevel 
wheels  42,  43,  out  of  mesh  and  bring  the 
5  crown  wheel  46  into  mesh  with  the  pinion 
47  for  the  purpose  above  described. 

The  shaft  41  is  supported  at  one  end  on  a 
lug  60  foi-med  on  the  table  6,  and  at  the 
other  on   a   framework   61   secured  to   the 

10  framework  of  a  motor  62.  A  shutter  63  is 
fixed  on  the  shaft  41  and  said  shaft  also  car- 
ries two  clutch  elements  64,  65,  the  element 
(>4  is  mounted  freely  on  the  shaft  and  is  pro- 
vided with  a  disk  pai't  64'',  Avhile  the  element 

15  65  is  slidal)ly  arranged  on  but  rotates  with 
said  shaft  and  is  provided  with  an  annular 
recess  (55". 

The  disk  part  64'',  which  is  formed  with  a 
beveled  pex'iphery,  is  fui-nished  with  a  cam 

20  tootli  66  arranged  to  engnge  with  a  tooth  or 
stai-  wlieel  67  on  the  spindle  68  upon  the 
outer  end  of  which  is  mounted,  the  sprocket 
wheel  34  for  drawing  the  film  through  the 
gate  7.     The  spindle  is  supported  at  its  up- 

25  per  end  on  an  adjustable  pivot  pin  69  fixed 
in  a  hig  70  formed  on  the  plate  19  of  the 
gate  7  and  at  its  lower  end  on  a  fixed  pivot 
pin  71  fixed  in  a  part  72  depending  from 
the  underside  of  the  table  6. 

30  The  cam  tooth  66  turns  the  sprocket  wheel 
34  through  an  angle  sufficient  to  change  the 
picture  at  each  complete  revolution  of  the 
shaft  41. 

When  it  is  desired  to  rewind  the  film  on 

35  the  left  hand  spool  it  is  first  necessary  to 
open  the  gate  7  and  to  release  and  hold  the 
film  away  from  the  sprocket  wheel  34,  this 
latter  being  effected  by  means  of  the  revers- 
ing arm  53  the  extreme  inner  end  of  which 

40  is  slotted  and  engages  with  a  downwardly 
projecting  pin  73  carried  by  a  crank  arm 
74  loosely  mounted  on  a  sleeve  74'<  attached 
to  table  6  and  is  held  thereon  by  the  collar 
68".    A  vertically  disposed  pin  75,  carrying 

45  a  roller  75".  is  mounted  on  the  other  end  of 
the  crank  arm  74,  said  pin  projecting 
through  a  slot  76  formed  in  the  table  6. 
When  the  arm  53  is  moved  in  the  direction 
of  the  arrow  (Fig.  5)  the  pin  75  moves  to- 

50  ward  the  gate  7  and  releases  the  film  from 
the  pins  on  the  sprocket  wheel  34.  With 
the  parts  in  this  position  the  film  may  be  re- 
wound on  the  left  hand  spool. 

In  order  to  provide  means  for  taking  up 

55  wear  on  the  disk  part  64,  the  shaft  41  is  mount- 
ed on  pivot  pins  77,  78,  adjustably  mounted 
in  the  lug  60  and  framework  61  of  motor 
62  the  mounting  of  the  pivot  pin  77  being 
shown  more  clearly  on  an  enlarged  scale  in 

60  Figs.  7,  8  and  9.  As  shown,  the  pin  77  is 
provided  with  an  eccentrically  disposed 
pivot  point,  the  pin  being  maintained  in  the 
desired  position  by  a  set  screw  78  and  also 
by  a  set  screw  79  carrying  a  washer  80  en- 

65  gaging  with  a  recess  in  the  pin  77.    The 


disk  part  and  cam  tooth  being  furnished 
with  a  beveled  periphery  are  able  to  enter 
farther  into  the  toothed  wheel  67  as  the  dis- 
tance between  their  respective  shafts  is  de- 
creased. 70 

For  the  purpose  of  providing  means  for 
enabling  single  pictures  to  be  viewed,  the 
shaft  41  is  furnished  with  a  gear  wheel  81 
adapted  to  mesh  with  a  wheel  82  carried  by 
a  spindle  83  mounted  in  a  sleeve  84  provided  75 
on  the  lug  60,  the  outer  end  of  such  spindle 
being  formed  with  a  square  or  screw  thread- 
ed as  shown  to  receive  a  crank  handle.  The 
casing  1  may  be  provided  if  desired  with  a 
mark  to  indicate  one  turn  of  the  handle,  for  ^q 
the  purpose  of  indicating  when  a  picture 
has  been  brought  into  register  with  the  view- 
ing aperture. 

The  gramophone  mechanism  is  operated 
by    and    connected    to    the    cinematograph  85 
mechanism  above  described  in  the  following 
mannei-: 

A  woi-m  wheel  84  is  mounted  (m  the  shaft 
36  and  meshes  with  a  woi-m  wheel  85 
mounted  on  a  spindle  86  supported  by  a  90 
bracket  87  secured  to  the  table  6.  The  up- 
per end  of  the  spindle  86  passes  through  the 
apei'ture  provided  in  the  cover  12  and  car- 
ries a  sleeve  88  furnished  at  its  upper  end 
with  a  worm  wheel  89.  The  sleeve  88  is  95 
maintained  in  its  highest  position  on  the 
spindle  86  by  means  of  a  spring  90  located 
Avithin  the  sleeve  and  bearing  on  said  sleeve 
at  one  end  and  on  a  pin  91  passed  through 
the  spindle  86  at  the  other,  the  sleeve  being  100 
furnished  with  a  bayonet  slot  92  in  which 
said  pin  slides  for  the  purpose  hereafter  re- 
ferred to. 

The  worm  wheel  89  meshes  with  a  worm 
wheel   93   mounted   on    a   horizontally   ar-  105 
ranged  spindle  94,  supported  in  a  double 
bearing  95,  secured  to  the  outside  of  the 
cover  12,  as  shown  on  an  enlarged  scale  in 
Fig.  10.     The  spindle  94  carries  at  its  other 
end  a  worm  wheel  96  which  is  adapted  to  no 
engage  with  a  worm  wheel  97  mounted  on  a 
vertically  disposed  spindle  98  upon  which 
the  supporting  plate  99  for  the  record  disk 
100  is  mounted.     The  worm  wheels  89  and 
93  being  arranged  at  right  angles  to  each  ns 
other  permits  the  gears  to  disengage  easily 
when  the  cover  is  raised. 

The  spindle  98  is  provided  with  any  de- 
sired form  of  governing  means,  that  shown 
being  of  known  form  and  comprises  a  worm  120 
wheel  101  mounted  on  the  inner  end  of  the 
spindle  98  and  meshes  with  a  worm  101" 
formed  on  a  horizontally'  disposed  spindle 
102  upon  which  the  sliding  sleeve  103,  to 
which  one  end  of  each  of  the  springs  104  125 
carrying  the  weights  105  are  secured,  the 
other  end  of  each  spring  being  fixed  to  the 
spindle  1,02. 

When  it  is  desired  to  operate  the  gramo- 
phone in  combination  with  the  cinemato-  130 
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graph  the  parts  of  the  mechanism  occupy 
the  position  shown  in  Figs.  2,  3,  4  and  5, 
but  should  it  be  desired  to  operate  the  cine- 
matograph part  alone  the  sliding  sleeve  88 
5  is  pushed  down  on  the  spindle  86  and  given 
a  slight  turn  so  as  to  cause  the  pin  91  to 
engage  with  the  horizontally  disposed  por- 
tion of  the  bayonet  slot  02  in  said  sleeve,  by 
this  means  the  Avorm  wheels  89  and  93  are 

10  thrown  otit  of  engagement. 

Shoxtld  it  be  desired  to  operate  the  gi'amo- 
phone  part  alone  it  is  preferable  in  order  to 
eliminate  the  noise  emanating  from  the  film 
driving  meclianism,  caused  by  the  engage- 

15  ment  of  the  cam  element  with  the  toothed 
wheel,  to  throw  such  mechanism  out  of  gear, 
and,  to  effect  this  the  clutch  element  65  is 
slidably  moved  on  the  shaft  41  so  as  to  dis- 
engage said  eleiuent  from  its  co-acting  part 

20  64,  and  the  means  for  effecting  this  com- 
prises the  bent  arm  106  pivoted  at  107  on  the 
part  72,  the  innei'  end  of  such  arm  engaging 
with  the  annular  recess  65"  formed  in  the 
clutch   element   65,   the   outer   end   passing 

25  through  an  aperture  108  in  the  table  6  and 
terminating  in  a  loiob  109. 

In  order  to  prevent  any  rotation  of  the 
clutch  element  64  Avhile  the  clutch  element 
65  is  disengaged  therefrom,  said  element  is 

30  provided  Avith  a  pin  110  which  is  adapted  to 
engage  with  an  arm  111  fixed  on  and  mov- 
ing with  the  arm  106. 

The  mechanism  may  be  driven  by  means 
of  a  handle  112  mounted  on  the  end  of  the 

35  shaft  36,  which  may  be  square  or  screw 
threaded  as  shown,  or  it  may  be  driven  by 
the  motor  62  connected  np  to  a  suitable 
source  of  current  supply  Avhich  may  be  cut 
in  or  out  hj  a  switch  113  (Fig.  3). 

40  When  it  is  desired  to  view  the  picture  by 
means  of  the  attachment  4  the  entire  box  is 
]preferably  tilted  up  by  means  of  the  frame 


114  held  at  the  desired  angle  by  means  of 
the  arm  115. 

For  taking  pictures,  that  is  negatives,  the  45 
apparatus  is  necessarily  provided  with  an 
appropriate  lens  and  means  for  closing  the 
light   aperture   at  the   rear   and   otherwise 
rendering  the  box  light  tight. 

In  using  the  terms  "cinematograph"  and  50 
"gramophone"  in  the  following  claims  the 
readily  recognizable  or  essential  feattires 
of  such  apparatus  are  intended,  and  not  the 
driving  mechanism  of  each  apparatus  as  a 
Avhole.  55 

What  I  therefore  claim  is : — 

1.  In  a  cinematograph,  the  combination 
Avith  a  box  a  lid  for  said  box,  driving  mecha- 
nism for  said  cinematograph  contained 
Avithin  said  box  and  including  a  worm  Avheel,  60 
a  gramophone  carried  by  said  box  and  lid, 
and  mechanism  for  operating  same  includ- 
ing a  worm  wheel,  the  worm  wheel  of  the 
cinematograph  and  that  of  the  gramophone 
being  arranged  at  right  angles  to  each  other  65 
so  that  they  may  connect  and  disconnect  as 
the  lid  is  closed  or  opened. 

2.  In  a  cinematograph  the  combination  of 
a  box,  a  lid  for  said  box,  a  driving  mecha- 
nism for  said  cinematograph  contained  with-  70 
in  said  box  and  including  a  Avorm  wheel,  a 
gramophone  carried  b^/  said  box  and  lid 
mechanism  for  operating  same  including  a 
worm  wheel,  the  Avorm  wheel  of  the  cine- 
matograph and  that  of  the  gramophone  be-  75 
ing  arranged  at  right  angles  to  each  other 

so  that  they  may  connect  and  disconnect  as 
the  lid  is  closed  and  opened  and  means  for 
disconnecting  one  of  the  worm  wheels  from 
its  driAdng  mechanism  when  the  lid  is  closed.  80 

In  Avitness  whereof  I  have  hereunto  set  my 
hand. 

FEEDINAND  von  MAD  ALEE. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents, 

"Washington,  D.  C." 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  John  J.  Comer,  a  citi- 
zen of  the  United  States  of  America,  and 
resident  of  Chicago,  Cook  county,  Illinois, 
6  hare  invented  a  certain  new  and  useful  Im- 
provement in  Sound-Reproducers,  of  which 
the  following  is  a  specification. 

My  invention  relates  to  sound  reproducers 
and  more  particularly  to  those  of  the  electro- 

10  magnetic  type  and  is  therefore  particularly 
adapted  for  use  in  connection  with  tele- 
phonic or  loud  speaking  circuits.  More  par- 
ticularly the  object  of  my  invention  is  to 
produce  an  instrument  of  the  above  charac- 

15  ter  which  is  easily  and  effectively  adjusted, 
as  for  example,  by  short  circuiting  the  mag- 
netic circuit  of  the  controlling  magnet. 
Among  the  objects  of  my  in^  ention  are : 
To  provide  a  cheaper  and  more  simple  and 

20  also  more  efficient  instrument  of  the  above 
character  than  heretofore. 

To  provide  in  such  an  instrument  a  more 
delicate  and  efficient  means  of  adjustment. 
It  is  also  an  object  to  provide  certain  de- 

25  tails  of  improvement  for  the  purpose  of  in- 
creasing the  efficiency  and  serviceability  of 
an  instrument  of  the  above  character. 

The  means  for  accomplishing  the  forego- 
ing and  other  useful  ends  are  hereinafter  set 

30  forth  and  claimed. 

Referring  to  the  accompanying  drawing 
Figure  1  shows  a  sectional  elevation  of  the 
instrument  through  the  middle  along  a  plane 
at  right  angles  to  the  limbs  of  the  magnet. 

35  Fig.  2  is  a  detail  top  view  showing  the  knife 
edge  of  the  vibrating  armature.  Fig.  3  a 
curve  showing  the  relation  of  forces. 

Said  magnet  has  two  steel  limbs  2  and  3, 
the  latter  extending  below  the  former  and 

40  provided  at  its  lower  extension  with  an  open- 
ing for  securing  the  instrument,  as  for  ex- 
.  ample  by  a  bolt  4,  to  anything  suitable,  as 
to  the  holder  5  for  example.     These  two 
limbs  are  bolted  together  near  the  lower  end 

45  by  a  bolt  6,  clamping  between  the  limbs  a 
piece  of  soft  iron  7  of  suitable  thickness  to 
keep  them  apart  a  proper  distance.  Near 
their  upper  end  they  are  bolted  together  by  a 
brass  bolt  8,  clamping  between  the  limbs  a 

50  brass  piece  9  and  a  soft  iron  pole  piece  10. 
This  bolt,  furthermore,  clamps  to  the  outer 
side  of  the  member  2  a  brass  support  11  and 
to  the  outside  of  the  other  member  3  a  brass 
su:pport  12.    On  the  upper  end  of  the  pole 

55  piece  10  there  is  a  ma^etic  coil  13  through 
the  medium  of  which  the  armature  14  is  op- 


erated. This  armature  has  one  end  resting 
up  against  an  angle  heel  piece  15  which  is 
secured  to  the  member  11  in  any  suitable 
hianner  as  for  example,  by  a  screw.  The  6G 
other  end  of  the  armature  which  is  elon- 
gated passes  through  a  hole  in  the  lower 
end  of  the  link  16  where  the  two  are  held 
together  in  a  flexible  joint  by  collodion. 
The  other  end  of  the  link  16  is  secured  to  65 
the  diaphragm  IT  in  any  suitable  manner. 
The  diaphragm  is  mounted  on  the  brass  cup 
18  between  the  insulatmg  rings  19  of  suit- 
able soft  material  as  for  example,  rubber,  to 
keep  it  from  metallic  contact  with  the  cup.  70 
This  cup  is  secured  to  the  brass  supports  11 
and  12  by  suitable  screws.  The  cup  is  pro- 
vided with  a  cap  20  which  is  secured  to  the 
cup  as  for  example  by  screws.  This  cap  has 
a  threaded  orifice  into  which  the  tube  21  is  75 
screwed  as  shown,  said  tube  forming  an  exit 
for  the  sound  produced  by  the  diaphragm 
17.  The  whole  instrument  is  incased  by  a 
tube  22  which  is  supported  by  the  heads  23 
and  24  as  shown.  The  head  23  is  held  in  80 
place  by  screws  26  which  are  embedded  in 
the  soft  iron  piece  that  is  clamped  between 
the  limbs  of  the  mag-net.  The  cap  23  is 
screwed  to  the  tube  21.  It  will  be  under- 
stood that  a  permanent  magnet  in  this  in-  85 
strument  acts  upon  the  armature  13  to  draw 
it  toward  the  pole  piece  10  with  considerable 
force.  This  armature  in  turn  pulls  on  the 
diaphragm  17  and  the  end  which  rests  on 
the  limb  2  is  only  held  there  by  magnetic  90 
force.  There  are  no  screws  or  other  devices 
except  the  heel  piece  15  to  hold  it  in  position. 
When  the  instrument  is  put  together  the 
connection  between  the  armature  14  and  dia- 
phragm 17  is  adjusted  so  that  the  diaphragm  95 
takes  all  the  pull  and  holds  the  armature 
lifted  from  the  pole  piece  10  a  suitable  dis- 
tance. Now,  after  the  instrument  is  closed 
and  connected  up  and  put  in  use  it  some- 
times becomes  desirable  to  vary  the  adjust-  100 
ment  of  the  armature  14.  Ordinarily  it  is 
necessary  to  disconnect  the  instrument  for 
doing  this.  Sometimes  however,  a  series  of 
links  and  levers  are  provided  which  enable 
the  adjustment  to  be  made  without  taking  105 
the  instrument  to  pieces  but  it  involves  the 
mechanical  meddling  with  the  connection 
between  the  diaphragm  and  the  armature 
which  is  detrimental  to  the  instrument. 
Furthermore,  in  such  cases  the  levers  sup-  110 
plied  to  reduce  the  pull  of  the  armature  nec- 
essarily prevent  the  instrument  from  being 
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sensitive  enough  to  reproduce  the  higher 
harmonics  that  enable  the  ear  to  distinguish 
between  the  quality  of  one  instrument  and 
that  of  another  or  between  the  quality  of 
5  voices.  In  the  apparatus  here  disclosed  the 
adjustment  to  which  we  refer  is  accom- 
plished by  the  soft  iron  screw  26  without  in 
any  way  disturbing  mechanically  the  con- 
nection between  the  armature  and  the  dia- 

IQ  phragm.  This  screw  operates  to  shunt  off 
the  lines  of  force  from  the  armature  14. 
Eyen  while  the  instrument  is  at  work  the 
adjustment  may  be  ca,rried  on  to  vary  it  as 
described  so  as  to  adapt  it  for  sounds  of 

15  great  volume  or  sound  of  less  volume.  By 
moving  the  screw  back  and  forth  the  arma- 
ture 14  may  be  made  to  recede  from  or  draw 
nearer  to  the  bolt  piece.  With  this  instru- 
ment I  have  found  it  possible  to  reproduce 

20  properly  the  notes  of  a  piano  for  example 
and  also  the  human  voice  so  that  differences 
in  quality  are  readily  detected.  Notwith- 
standing that  the  instrument  is  so  accu- 
rate it  is  made  with  less  parts  and  in  a 

25  simpler  manner  than  any  similar  instrument 
heretofore.  The  particular  arrangement  of 
the  parts  of  .the  magnet  and  of  the  casing 
contribute  not  only  toward  making  the  in- 
strument more  compact  and  simple  but  con- 

30  tidbute  also  to  its  efficiency.  As  shown  in 
the  drawings  the  electromagnet  which  has  as 
its  core  the  pole  piece  10  is  electrically  con- 
nected with  any  suitable  circuit  which  may 
contain  a  micx-ophone  and  a  battery  for  en- 

35  ergizing  the  electromagnet  and  for  varying 
the  energizing  current  in  its  circuit. 

The  particular  arrangement  which  is 
above  described  therefore,  shows  the  pro- 
vision of  an  armature  which  is  designed  to 

40  operate  while  under  the  action  of  two  op- 
posing forces.  One  of  these  opposing  forces 
is  the  tension  which  is  produced  by  the  dia- 
phragTn  assisted  by  the  reinforcing  cushion 
upon  which  the  diaphragm  rests.    The  other 

45  opposing  ;force  is  the  magnetic  field  of  the 
magne,t  which  also  acts  upon  the  armature 
14.  These  two  opposing  forces  are  balanced 
through  the  medium  of  the  lever  arrange- 
ment wh^ch  is  provided  between  the  magnet 

50  and  the  diaphragm.  This  lever  has  one  ful- 
crum resting  upon  limb  2  of  the  magnet  and 
uses  the  magnetic  field  as  a  power  and  the 
opposing  tension  as  a  weight.  By  this  ar- 
rangement the  opposing  forces  are  so  bal- 

55  anced  after  adjustment  that  if  the  armature 
14  is  moved  b}'  external  means  either  to- 
ward or  away  from  the  pole  piece  this  move- 
ment causes,  of  course,  a  variation  in  the 
magnetic  pull  on  the  armature  and  it  causes 

60  a  corresponding  variation  in  the  tension  op- 
posing the  same  so  that  the  armature  re- 
mains just  where  it  is  left.  For  example  if 
we  take  a  toothpick  and  move  the  armature 
away  from  the  pole  piece  it  remains.     If 

65  Ave  bring  it  toward  the  pole  piece  it  remains. 


This  is  the  first  time  that  this  result  has 
ever  been  obtained  in  an  instrument  of  this 
character.     Referring  to  Fig.  3,  M  repre- 
sents the  magnetic  pull  on  the  armature  and 
T  the  tension.    The  curve  V  shows  the  rela-  70 
tion  of  these  forces.    It  is  obvious  that  this 
armature   may  be   moved   by   an   external 
force  applied  for  example  through  the  me- 
dium of  a  tooth-pick  to  any  point  located 
on  the  curve  between  the  points  P  and  Q  75 
and  that  it  will  remain  balanced  there.    But 
if  taken  beyond  the  limit  indicated  by  the 
points  P  and  Q  the  balance  will  be  dis- 
turbed.   Also  it  will  be  seen  that  this  bal- 
ance may  be  disturbed  by  energizing  the  go 
electromagnet  13  to  increase  the  magnetic 
puU  so  that  the  armature  will  stay  where 
put  by  the  tooth-pick,  thus  inipairing  the 
efficiency  of  the  instrument.     Therefore,  I 
prefer  to  use  in  connection  with  this  instru-  85 
ment  alternating  currents  for  vibrating  the 
diaphragm  as  indicated  in  the  circuit  Fig.  1. 
Of  course,  it  will  be  understood  that  the 
magnetic  pull  may  be  produced  by  an  elec- 
tromagnet instead  of  by  a  permanent  mag-  90 
net  as  described  in  this  case  and  then  bal- 
ance the  instrument  to  permit  it  to  respond 
to  the  sound  undulations  which  may  be  su- 
perimposed upon  the  magnetizing  current, 
but  with  such  an  arrangement  the  balance  95 
will  be  disturbed  each  time  that  the  energiz- 
ing circuit  is  broken  when  the  instrument  is 
disconnected.     In  either  case  however,  the 
principle  is  the  same.    As  has  been  stated 
the  point  at  which  the  armature  engages  100 
the  link  that  is  fastened  to  the  diaphragm 
is  connected  with  collodion.    This  collodion 
forms  a  flexible  joint  of  sufficient  consist- 
ency to  hold  the  arniature  in  position  and 
at  the  same  time  prevent  any  undesirable  io5 
movement  between   the   armature  and  the 
link. 

What  I  claim  is: 

1.  In  an  electrical  reproducer  a  perma- 
nent magnet  having  two  limbs  bolted  in  no 
parallel,  one  of  which  limbs  sets  higher  than 
the  other,  and  also  one  of  said  limbs  having 

at  one  end  a  soft  iron  pole  piece  extending 
flush  with  one  end  of  the  higher  limb  and 
an  electromagnet  located  thereon,  the  other  115 
end  of  said  limb  being  perforated  for 
mounting  the  instrument,  a  diaphragm 
mounted  upon  supports  resting  upon  both 
said  magnet  meuabers,  and  an  armatiire  for 
sai(^  magnet  one  end  resting  on  the  higher  120 
limb  and  the  other  end  supported  by  the 
diaphragm  directly,  said  instrument  in- 
closed in  a  case,  the  lower  limb  being  lo- 
cated within,  and  coinciding  with  the  lon- 
gitudinal axis  of  the  casing  but  with  the  125 
perforate^  end  projecting  through  the  end 
of  the  casing,  the  higher  limb  of  said  mag- 
net being  wholly  contained  within  said  cas- 
ing. 

2.  In  an  electrical  reproducer  a  perma-  130 


1,230,676 


nent  magnet  having  two  members  bolted  in 
parallel,  one  of  which  members  sets  higher 
than  the  other,  and  also  one  of  said  limbs 
having  at  one  end  a  soft  iron  pole  piece  ex- 
5  tending  flush  with  one  end  of  the  higher 
magnet  member,  and  an  electromagnet  lo- 
cated thereon,  the  other  end  of  said  mem- 
ber being  perforated  for  mounting  the  in- 
strument, an  armature  for  said  magnet  one 
10  end  resting  on  the  higher  end  of  the  higher 
member  and  a  diaphragm  mounted  upon 
supports  resting  upon  both  said  magnet 
members,  said  magnet  inclosed  in  a  case 
the  lower  magnet  being  located  with  its  lon- 
gitudinal axis  coinciding  with  the  longi- 
tudinal axis  of  the  casing  but  with  the  per- 
forated end  projecting  over  the  end  of  the 
casing,  the  higher  limb  of  said  magnet  being 
wholly  contained  within  said  casing,  and  a 
magnetic  shunt  for  deflecting  the  magnetic 
field  from  the  armature. 

3.  In  an  electrical  reproducer  a  magnet, 
an  armature,  a  magnetic  field  acting  upon 


15 


20 


said  armature  a  tension  producing  means 
acting  upon  said  armature  in  opposition  to  25 
said  field,  a  diaphragm  controlled  by  said 
armature  through  the  medium  of  a  link  and 
a  joint,  said  joint  cemented  together  by  non- 
metallic  flexible  material  to  avoid  rattling. 

4.  In  an  electrical  reproducer  a  magnet,  30 
an  armature,  a  magnetic  field  acting  upon 
said  armature  a  tension  producing  means 
acting  upon  said  armature  in  opposition  to 
said  field,  a  diaphragm  controlled  by  said 
armature  through  the  medium  of  a  link  and  35 
a  joint,  said  joint  cemented  by  non-metallic 
flexible  material  to  avoid  rattling,  and  a 
magnetic  shunt  for  varying  the  magnetic 
pull  of  the  armature  on  the  diaphragm. 

Signed  by  me  at  Chicago,  Illinois,  this  40 
16th  day  of  July,  1914. 

JOHN  J.  COMER. 

Witnesses : 

George  A.  Yanochowski, 
Chas.  M.  Candy. 
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To  all  whom  it  may  concern: ' 

Be  it  known  that  I,  Francis  A.  Nolan, 
a  citizen  of  the  United  States,  residing  at 
St.  Paul,  in  the  county  of  Eamsey  and 
5  State  of  Minnesota,  have  invented  a  new 
and  useful  Improvement  in  Phonograph- 
Stops,  of  which  the  following  is  a  specifi- 
cation. 

The  primary  object  of  this  invention  is 

10  the  production  of  a  simple  and  inexpensive 
stop  which  can  be  easily  and  quickly  at- 
tached to  or  detached  from  sound  reproduc- 
ing machines  for  automatically  setting  the 
brake  and  stopping  the  rotation  of  the  turn 

15  table  upon  which  the  record  tablet  is  car- 
ried immediately  when  the  playing  of  a 
record  is  completed. 

More  particularly  this  invention  includes 
modifications  of  the  structure  or  structures 

20  set    forth    in   my   companion    applications 

Serial  Number  3763  filed  January  22,  1915, 

and  Serial  Nimiber  36,221,  filed  June  25, 

1915,  but  not  therein  specifically  claimed. 

In  the  accompanying    drawing   forming 

25  part  of  this  specification,  Figure  1  is  a  plan 
of  my  invention;  Fig.  2  is  a  section  taken 
on  the  line  X — X,  Fig.  1;  Fig.  3  is  a  sec- 
tion taken  on  the  line  Y — Y ,  Fig.  2 ;  Fig.  4  is 
a  plan  of  a  detail  of  a  sound  reproducing 

80  machine,  part  of  the  structure  being  broken 
away  and  my  invention  attached  in  position 
for  use;  Figs.  5  and  6  are  perspective  views 
of  parts  of  my  invention. 

In  Fig.  4  of  the  drawing  is  shown  a  con- 

36  ventional  type  of  Edison  sound  reproduc- 
ing machine  A,  or  so  much  thereof  as  is 
necessary  to  a  full  understanding  of  the 
manner  in  which  my  invention  is  to  be  at- 
tached and  used  therewith.  In  this  figure, 
■40  the  numeral  1  indicates  the  turn  table,  2 
the  brake  which  comprises  a  hand  operable 
brake  setting  arm  3  extending  outwardly 
from  below  the  turn  table  1  and  the  usual 
brake  shoe  4,  the  hub  of  the  brake  being 
'  46  pivotally  moimted  within  the  machine  at  5 
and  being  provided  with  a  notch  6  in  its 
periphery  as  shown.  A  brake  releasing 
member  7  of  usual  construction  is  pivotally 
mounted  at  8  between  its  ends  and  the  ex- 

60  tremity  9  thereof  is  provided  with  a  tooth 
10  adapted  to  engage  within  the  notch  6 
formed  in  the  hub  of  the  brake  to  hold  the 
brake  shoe  removed  from  frictional  engage- 
ment with  the  turn  table.  A  helical  spring 
!  65  11  is  secured  at  one  of  its  ends  to  the  brake 
arm  8  and  at  its  other  end  to  a  suitable 


portion  of  the  casing  of  the  machine,  the 
object  of  this  spring  being  to  retain  the 
brake  shoe  in  contact  with  the  table;  while 
one  end  of  a  similar  spring  12  is  secured  60 
to  the  brake  releasing  member  7  and  the 
other  end  thereof  to  the  casing,  so  as  to 
hold  the  tooth  10  constantly  in  contact  with 
the  hub  5  of  the  brake.  The  machine  is  fur- 
ther provided  with  a  revoluble  member  or  65 
shaft  13  having  flattened  surfaces  upon 
which  my  improved  stopping  device  is 
adapted  for  securance  as  will  appear.  It 
Avill  be  understood  that  the  shaft  13  is  op- 
erably  connected  with  a  movable  part  of  70 
any  mechanism  to  which  my  invention  is 
applicable  for  use  and  in  the  manner  more 
specifically  pointed  out  in  my  co-pending 
application  for  stops,  filed  June  25,  1915, 
Serial  Number  36,221,  so  that  the  shaft  is  75 
turned  in  synchronism  with  the  movement 
of  the  sound  box  (not  shown)  in  the  usual 
manner. 

In  the  drawings.  Figs.  1  to  6  inclusive, 
show  the  preferred  form  of  my  device,  80 
wherein  B  represents  a  two  piece  base  or 
support  in  the  form  of  a  lower  arm  14  and 
an  upper  arm  15,  said  arms  being  adapted 
to  be  rigidly  held  in  substantial  alinement 
or  angularly  adjusted  with  respect  to  one  85 
another  by  means  of  a  screw  16.  A  suit- 
ably shaped  opening  17  is  formed  in  the 
lower  arm  14  whereby  the  device  may  be  op- 
erably  attached  to  the  shaft  13  as  desired. 
The  upper  arm  15  comprises  a  plate  hav-  90 
ing  up-standing  lugs  19,  on  either  of  its 
side  edges,  in  transverse  alinement  and  a 
closure  member  20  adapted  to  be  secured 
by  a  screw  18,  or  other  suitable  means  upon 
one  face  of  the  plate,  the  lugs  of  which  95 
plate  intersect  cut  out  portions  21  in  the 
side  walls  22  of  the  closure  member,  and 
extend  across  an  elongated  groove  23  formed 
in  a  striker  member  24  to  guide  the  same, 
said  member  being  adapted  for  reciproca-  100 
tion  within  and  through  the  cut  out  por- 
tions in  the  walls  of  the  closure  member. 
The  reciprocable  member  is  provided  on  one 
of  its  longitudinal  edges  with  rack  teeth 

25  intermeshing  with  the  teeth  of  a  pinion  105 

26  revolubly  mounted  on  a  shaft  27  rigidly 
secured  on  the  plate  and  extending  beyond 
the  outer  surface  of  the  closure  member  and 
carrying  at  its  outermost  end  an  indicating 
finger  28.  Disposed  about  the  extended  110 
portion  of  the  shaft  27  is  a  revoluble  sleeve 

29  to  the  outer  end  of  which  is  attached  or 
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secured  a  graduated  dial  30  in  close  prox- 
imity to  the  stationary  indicating  finger  28, 
the  sleeve  at  its  inner  end  being  secured  to 
the  pinion  26  for  movement  therewith. 
5  On  the  other  longitudinal  edge  of  the  re- 
ciprocable  striker  member  24  is  formed  an- 
other set  of  rack  teeth  31  which  are  en- 
gaged by  a  spring  retarding  pawl  32  to  re- 
tain the  same  in  its  different  adjusted  posi- 

10  tions.  The  member  24  terminates  in  a  suit- 
ahlj  shaped  contact  end  33,  the  object  of 
which  will  hereafter  appear. 

The  operation  of  the  mechanism  is  as 
follows:  Wlien  a  record  is  placed  on  the 

15  table  and  the  length  of  the  record  is  deter- 
mined by  a  suitable  symbol  or  indication 
which  may  be  placed  thereon,  the  striker 
member  24  is  moved  in  the  proper  direction 
until  the  dial  is  turned  so  that  the  finger 

20  registers  with  the  desired  number.  The  con- 
tinuous movement  of  the  mechanism  is  im- 
parted to  the  supporting  member  14,  15 
through  its  connection  with  the  revoluble 
shaft  13  and  the  striker  member  24  advanced 

25  toward  the  brake  releasing  member  7  with 
which  its  end  33  eventually  impinges  or 
presses  to  release  and  throw  the  brake  shoe  4 
into  frictional  contact  with  the  turn  table 
and  thus  stop  further  movement  of  the  same. 

30       The  advantages  of  my  device  as  above  de- 
scribed will  be  apparent  to  those  skilled  in 
.the  art  to  which  it  refers.     The  operator 
'merely  has  to  place  the  record  upon  the  turn 
table,  adjust  the  member  24  m  the  manner 

35  described,  and  the  record  may  then  be  re- 
produced without  further  attention  on  the 
part  of  the  operator.  In  devices  of  this 
character,  it  is  very  essential  to  successful 
operation,  that  the  stop  mechanism  be  of 

40  such  a  nature  as  to  permit  it  to  conform  to 
and  so  overcome  defects  of  workmanship, 
^natural  wear  on  the  parts,   and  the  like. 
'This  I  accomplish  by  pi-oviding  a  support- 
ing member  for  attachment  to  the  revoluble 

45  shaft,  such  member  consisting  of  two  arms 
which  are  primarily  adjusted  to  the  particu- 
lar machine  with  which  the  device  is  to  be 
used  and  thereafter  held  in  such  adjustment 
by  means  of  the  screw  16.    To  facilitate  set- 

50  ting  the  dial  in  proper  position  so  that  the 
table  will  stop  the  instant  the  playing  of  a 
record  is  completed,  the  records  are  prefer- 
ably numbered  or  marked  according  to*  the 
length  of  their  sound  grooves  or  sizes  to  cor- 

55  respond  with  the  proper  marking  on  the 
dial. 

In  accordance  with  the  patent  statutes, 
I  have  described  the  principles  of  operation 
of  my  invention,  together  with  the  appara- 

60  tus  which  I  now  consider  to  represent  the 

best  embodiment  thereof,  but  I  desire  to  have 

it  understood  that  the  construction  shown 

'  is  only  illustrative,  and  that  the  invention 

can  be  carried  out  by  other  means  and  ap- 

65  plied'  to  uses  other  than  those   above  set 
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forth   within   the   scope  of  the   following 
claims. 

Having  described  my  invention,  what  I 
claim  as  new  and  desire  to  protect  by  Let- 
ters Patent  is:  70 

1.  The  combination  in  a  sound  reproduc-^ 
ing  machine  having  a  traveling  element,  af 
turn  table  and  brake  mechanism  to  prevent 
the  table  from  revolving,  of  a  support  se- 
cured adjacent  one  of  its  ends  to  said  travel-  75 
ing  element  for  movement  thereby,  said  sup- 
port comprising  members  having  their  adja- 
cent  ends   pivotally   secured   together   and ' 
adapted  to  be  retained  in  a  multiplicity  of 
angles   with   respect   to   one    another,    and  80 
means  journaled  upon  the  outermost  mem- 
ber of  said  support  for  relative  adjustment 
with   respect   thereto   adapted   to   impinge 
against  and  set  said  brake  mechanism  at  a 
predetermined  time.  85 

2.  The  combination  in  a  sound  reproduc-  j 
ing  machine  having  a  traveling  element,  a 
turn  table  and  brake  mechanism  to  prevent 
the  table  from  revolving,  of  a  support  se- 
cured adjacent  one  of  its  ends  to  said  travel-  90 
ing  element  for  movement  thereby,  a  mem- 
ber journaled  upon  the  other  end  of  said 
support  for  relative  adjustment  with  respect 
thereto,  and  a  device  carried  by  said  member 
for  a  multiplicity  of  axial  adjustments  with  95 
respect  thereto  adapted  to  impinge  against 
and  set  said  brake  mechanism  ait  a  predeter- 
mined time. 

3.  The  combination  i*'  a  sound  reproduc- 
ing machine  having  a  traveling  element,  a  loo 
turn  table  and  brake  mechanism  to  prevent 
the  table  from  revolving,  of  a  support  se- 
cured adjacent  one  of  its  ends  to  said  travel- 
ing element  for  movement  thereby,  a  mem-        ■ 
ber  journaled  upon  the  other  end  of  said  i05 
support  for  relative  adjustment  with  respect 
thereto,  a  spool  revoluble  about  its  axis  upon 
said  member,  and  means  reciprocably  mount- 
ed upon  said  member  for  operation  by  the 
lower  end  of  said  spool  to  impinge  against  no 
and  set  said  brake  mechanism  at  a  predeter- 
mined time. 

4.  The  combination  in  a  sound  reproduc- 
ing machine  having  a  traveling  element,  a 
turn  table  and  brake  mechanism  to  prevent  115 
the  table  from  revolving,  of  a  support  re^ 
movably  secured  at  one  of  its  ends  to  said^ ' 
traveling  element  for  movement  thereby,  a 
member  journaled  upon  the  other  end  of  said 
support  for  relative  adjustment  with  respect  120 
thereto,  a  spool  I'evoluble  about  its  axis  upon 
said  member,  said  spool  having  a  toothed- 
pinion,  and  a  striker  arm  having  raclc  teeth' 

on  one  of  its  longitudinal  edges  meshing 
with    said    toothed    pinion    whereby    said  125 
striker  arm  may  be  adjustably  reciprocated 
to  impinge  against  and  set  said  brake  mecha- 
nism at  a  predetermined  time. 

5i  The  combination  in  a  sound  reproduc- 
ing' Hiachiae  having  a'  traveling  element,  a  130 
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turn  table  and  brake  mechanism  to  prevent 
the  table  from  revolving,  of  a  support  re- 
movably secured  at  one  of  its  ends  to  said 
traveling  element  for  movement  thereby,  a 
5  member  journaled  upon  the  other  end  of 
said  support  for  relative  adjustment  with 
respect  thereto,  a  spool  revoluble  about  its 
axis  upon  said  member,  said  spool  having  a 
toothed  pinion,  a  striker  arm  having  rack 
10  teeth  on  one  of  its  longitudinal  edges  mesh- 


ing with  said  toothed  pinion  whereby  said 
striker  arm  may  be  adiustablv  reciprocated 
to  impinge  against  and  set  said  brake  mech- 
anism at  a  predetermined  time,  and  means 
associated  with  said  striker  arm  for  retain- 
ing it  in  selected  position. 

In  testimony  whereof,  I  have  signed  my 
name  to  this  specification. 

FEANCIS  A.  NOLAN. 
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To  (dl  whom  it  may  concern: 

Be  it  known  that  I,  Francis  A.  Nolan, 
a  citizen  of  the  United  States,  residing  at 
St.  Paul,  in  the  county  of  Eamsey  and  State 

"  5  of  Minnesota,  have  inA^ented  a  new  and  use- 
ful Improvement  in  Phonograph-Stops,  of 
which  the  following  is  a  specification. 

This  invention  relates  to  improvements  in 
stops  for  sound  reproducing  machines,  which 

10  are  adapted  to  automatically  cause  the  arrest 
of  rotation  of  a  record  structure  when  the 
playing  of  a  record  is  completed,  so  as  to 
avoid  scratching  the  record  by  a  needle  or 
stylus.    More  particularly  this  invention  re- 

15  lates  to  modifications  of  the  structure  or 
structures  set  forth  in  my  companion  appli- 
cations Serial  Number  3,763,  filed  Jan.  22, 
191.5;  Serial  Number  36,221,  filed  June  25, 
1915,  Serial  Number  44,028  filed  August  6, 

20  1915,  and  apf)lication  executed  by  me  on  the 
21st  dav  of  August,  1915,  Serial  Number 
50,124,  filed  September  11, 1915. 

To  these  ends  my  invention  comprises  the 
features  of  construction  and  combination  of 

25  parts,  which  will  hereinafter  be  more  par- 
ticularly^ described  and  claimed. 

In  the  accompanying  drawing  forming 
part  of  this  specification.  Figure  1  is  a  plan 
of  a  detail  of  a  sound  reproducing  machine 

30  of  the  conventional  Edison  type,  to  which 
my  invention  is  shown  applied;  Fig.  2  is  a 
side  elevation  of  a  sound  reproducing  ma- 
chine of  the  conventional  Victor  type,  to 
which  my  invention  is  shown  applied ;  Fig. 

35  3  is  a  plan  of  my  invention  of  that  type, 
which  is  applicable  to  the  conventional  Edi- 
son type  of  sound  reproducing  machine ; 
Fig.  4  is  a  section  of  Fig.  3  taken  upon  the 
line  X — X;  Fig.  5  is  a  perspective  of  a 

40  modification  of  my  invention  of  that  type 
Avhich  is  applicable  to  the  conventional  Vic- 
tor type  of  sound  reproducing  machine ;  Fig. 
6  is  a  plan  of  an  alternative  construction  of 
my  invention  of  that  type  which  is  appli- 

45  cable  to  the  conventional  Edison  type  of 
.sound  reproducing  machine:  Fig.  7  is  an 
edge  view  of  the  construction  illustrated  in 
Fig.  6,  and  Fig.  8  is  a  perspective  of  an 
alternative  construction  of  my  invention  of 

50  that  type  which  is  applicable  to  the  conven- 
tional Victor  type  of  sound  reproducing  ma- 
chine. 

Referring  to  Fig.  1  of  the  drawing,  A 
indicates  a  detail  of  the  conventional  type 

55  of  Edison  sound  reproducing  machine,  2 
a  detail  of  the  turn  table,  3  the  arm  for 


I'eleasing  or  setting  the  brake  and  arresting 
the  turn  table  from  further  movement,  and 

4  the  revoluble  shaft  member  having  flat- 
tened surfaces  5,  all  of  said  parts  being  of  ec 
usual  construction.     It  will  be  understood 
that  the  shaft  4  is  operably  connected  with 

a   movable    part   of   any    mechanism   with 
which  my  invention  is  applicable  for  use, 
and  in  the  manner  more  specifically  pointed  65 
out  in  my  co-pending  application  for  patent 
filed  June  25,  1915,  Serial  Number  36,221, 
so  that  the  shaft  is  turned  in  synchronism 
with  the  movement  of  the  sound  box  and 
tone  arm  not  shown  in  the  usual  manner.   70 
Eeferring  to  Figs.  1,  3  and  4,  B  indicates 
my  improved  stop,  which  is  provided  with 
a   rectangular  housing  10   forming  a  long 
passage  11,  in  which  the  brake  engaging  pin 
12  is  slidable  and  from  one  end  of  which  75 
said  pin  projects.     The  inner  end  of  said 
passage  is  closed,  excepting  for  a  small  open- 
ing 13  in  which  a  screw  adjusting  shaft  14 
is   journaled,  the   inner   end  of  said  shaft 
being  threaded  into  the  brake  engaging  pin   80 
12   and  provided  on  its  outer  end  with  a 
turning  member  15  by  which  the  screw  can 
be  revolved  by  hand.     The  screw  shaft  is 
formed  with  a  shoulder  16  which  cooper- 
ating with  the  turning  member  15  prevents  85 
longitudinal  movement  of  the  screw  shaft 
in  the  housing.     The  cro&s  sectional  shape 
of  the  brake  engaging  pin  12  corresponds 
with  the  rectangular  shape  of  the  passage 
11  in  the  housing  to  prevent  the  pin  from   90 
turning.     Extending     laterally     from     the 
housing  is  a  supporting  plate  17,  the  outer 
end  of  which  has  an  opening  18  with  flat- 
tened sides  19,  said  opening  being  adapted  to 
fit  over  the  upper  end  of  the  shaft  4.     The  95 
flattened  sides  19  engage  the  flattened  sides 

5  on  the  shaft  4,  causing  the  stop  B  to  turn 
with  the  shaft  4,  in  synchronism  with  the 
movement  of  the  sound  box  of  the  sound  re- 
producing machine.  The  portion  of  the  sup-  100 
porting  plate  17  between  the  opening  18 
and  the  housing  is  formed  with  a  dial  20, 
the  face  of  which  is  marked  with  a  gradu- 
ated scale  21  having  ordinals  22  or  other 
indicating  marks  corresponding  with  the  105 
graduations.     Near  the  center  of  this  dial 

a  pivot  23  revolubly  secures  a  toothed  pinion 
24,  the  teeth  of  which  mesh  with  the  screw 
threads  on  the  screw  shaft  14,  said  pinion 
passing  freely  through  a  slot  26  extending  110 
longitudinall}'^  of  the  housing  and  brake  en- 
gaging pin  12  and  entering  the  threaded 
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passage  in  Avhich  the  screw  shaft  14  engages 
the  brake  engaging  pin.  Tlie  pinion  24  car- 
ries an  index  pointer  26,  which  as  the  pinion 
is  turned  by  the  screAv  sliaft  indicates  on 
5  the  dial  20,  the  position  assumed  by  the 
brake  engaging  pin  longitudinally  of  the 
housing. 

In  use  the  stop  is  engaged  ovet  the  turn- 
ing member  4  and  the  record  disks  are  num- 

IQ  bered  according  to  the  lengths  of  their 
sound  grooves.  These  numbers  are  so  ai'- 
ranged,  as  to  correspond  with  the  ordinals 
on  the  dial  20,  so  that  in  order  to  stop  a  rec- 
ord when  the  sound  box  reaches  the  end  of 

15  its  groove,  the  turning  of  the  screw  shaft 
14  until  the  pointer'  26  registers  with  the 
number  on  the  dial,  Avhich  corresponds  with 
the  number  on  the  record  tablet,  moves  the 
brake  engaging  pin  12  into  suitable  posi- 

20  tion,  so  that  it  will  engage  the  brake  re- 
leasing "lever  3  at  the  proper  instant,  and 
cause  the  brake  to  arrest  further  mo'\ement 
of  the  turn  table  instantly  when  the  play^ 
ing  of  the  record  has  been  completed. 

25  In  Fig.  5  the  same  construction  as  illus- 
trated in  Figs.  3  and  4  is  shown,  excepting 
that  the  dial  instead  of  being  horizontal  as 
illustrated  in  Figs.  3  and  4  is  arranged  ver- 
tically oh  the  housing,  said  dial  27  being 

30  in  the  form  of  a  semi-disk  without  the  shaft 
4  engagement,  illustrated  in  Figs.  3  and  4. 
This  type  of  construction  is  shown  pro- 
vided with  a  split  collar  28  extending  hori- 
zontally from  one  side  of  the  housing,  which 

35  enables  my  improved  stop  to  be  clamped  to 
the  tone  arm  29,  (see  Fig.  2),  immediately 
adjacent  the  pivot  point  upon  which  said 
arm  swings.  This  type  of  stop  is  thus  ap- 
plicable for  use  on  the  conventional  type  of 

40  Victor  sound  reproducing  machine,  and  is 
adapted  to  cooperate  with  the  brake  releas- 
ing member  30  in  the  same  manner  as  in  the 
construction  illustrated  in  Fig.  1.  It  Avill 
be  observed  that  the  graduations  on  the  dial 

45  are  readily  read  from  in  front  of  the  ma- 
chine instead  of  the  operator  having  to  look 
down  upon  the  dial  when  the  dial  is  hori- 
zontal. 

The  modification   illustrated  in  Figs.   6 

50  and  7  is  of  substantially  the  same  construc- 
tion as  illustrated  in  Figs.  3  and  4,  except- 
ing that  instead  of  a  toothed  pinion  being 
employed',  the  index  arm  31  is  in  the  fornl 
of  a  I4ver  pivoted  at  32  between  its  ends 

55  upon  th'e  horizontal  supporting  plate  33, 
the  opposite  end '  of  said  lever  from  that 
forming  the  pointer  31  being  formed  with 
a  longitudinal  slot  34  in  which  a  pin  35 
carried  by  the  brake  engaging  pin  36  passes, 

60  wherfeby  as  th'e  screw  shaft  37  is  turned  bj 
the  hand  pi'6ce  38,  the  lever  31  is  sWuiig 
upon  its  pivot  and  caused  to  indicate  on 
the  dial  the  position  assumed  by  the  brake 
engagiftg  pin  36-     A  suitable  passage  39  is 

65  formed  in  the  lower  surface  of  the  housing 


40  in  which  the  pin  35  slides  freely  and  the 
housing  40  is  suitably  mounted  upon  the 
supporting  plate  33,  leaving  a  suitable  pas- 
sage 41,  in  which  the  lever  arm  31  is  free 
to  swing  as  described'.  70 

In  the  construction  illustrated  in  Fig.  8 
substantially  the  same  form  of  stop  is  illus- 
trated as  shown  in  Figs.  6  and  7,  excepting 
that  instead  of  the  dial  42  being  arranged 
in  horizontal  position,  it  is  arranged  verti-  75 
cal  in  much  the  same  manner  as  illustrated 
in  Fig.  5,  and  a  split  collar  43  is  also  pro- 
vided extending  laterally  or  horizontally' 
from  the  housing,  whereby  the  device  can 
easilj^  and  quickly  be  applied  to  the  con-  go 
ventional  type  of  Victor  sound  reproducing 
machine;  which  is  illustrated  in  Fig.  2. 

In  all  of  the  structures  set  forth,  it  wilT^ 
be  ol>served'  that  a  micrometer  adjustment' 
is  provided  for  setting  the  brake  engaging- 85 
pin;  whereby   accurate   and   quick'  adfust-i 
ment  is  provided,  and  whereby  the  device 
remains  adjusted  until  intentionally  re-ad- 
justed by  an  operator. 

In  accordance  with  the  patent 'statutes,  I  ^90 
have  described  the  principles  of  operation 
of  my  invention,  together  with  the  appara- 
tus which  I  now  consider' to  represent  the 
best  embodinient  thereof;  but  I  desire  to 
haVe  it  understood'  that'  the  construction  95 
shown  is  only  illustrative,  and  that  the  in- 
vention can  be  carried  out  by  other  means 
and  applied  to  uses  other  than  those  above 
set  forth  within  the  scope  of  the  following 
claims.^  _  100 

Having  described  my  invention',-  whkt  I 
claim  as  new  and  desire  to  protect  by  Let^ 
ters  Patent  is: 

1.  The  combination  in  a  sound  reproduc- 
ing machine  having  a  traveling  element,  a  105 
turn  table  and  brake  mechanism  to  prevent 
the  table  revolving,  of  a  support  secured  tO 
said  traveling  element,  said  support '  having 

a  graduated  dial  thereon,  a  housing  carried 
by  said  support,  a  stop  member  slidably  dis-  110 
posed  within  and  through  one  end  of  said 
housing  and  adapted  to  impinge  against  and 
set  said  brake  mechanism,  means  having 
screw  threaded  engagement' with  said  stop 
member  whereby  said  stop  may  be  positioned  115 
to  actuate  said  brake  mechanism  at  a  prede- 
termined time,  and  means  mounted  upon 
said  support  actuated  by  the  movements  of 
said  stop  engaging  means  to  indicate  upon 
the  dial  the  adjustinent  of  said  stop.  120 

2.  The  combination  in  a  sound  reproduc- 
ing machine  having  a  traveling  element,  a 
turn  table  and  brake  mechanism  to  prevent 
the  table  revolving,  of  a  support  secured  to 
said  traveling  element,  said  support  having  125 
a  graduated  dial  thereon,  a  housing  carried 

by  said  support,  a  stop  member  slidibly  dis- 
posed within  and  through  one  end  of  said 
liousing  and  adapted  to  impinge  against  and 
set  said  brake  mechanism,  means  having  130 
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screw  threaded  engagement  with  said  stop 
member  whereby  said  stop  may  be  positioned 
to  actuate  said  brake  mechanism  at  a  prede- 
termined time,  and  means  pivotally  mounted 
5  upon  said  support  actuated  by  the  move- 
ments of  said  stop  engaging  means  to  indi- 
cate upon  the  dial  the  adjustment  of  said 
stop. 

3.  The  combination  in  a  sound  reproduc- 
10  ing  machine  having  a  traveling  element,  a 

turn  table  and  brake  mechanism  to  prevent 
the  table  revolving,  of  a  support  secured  to 
said  traveling  element,  said  support  having 
a  graduated  dial  thereon,  a  housing  carried 

15  by  said  support  provided  with  a  longitudinal 
slot,  a  passaged  stop  member  slidably  dis- 
posed -within  said  housing  and  adapted  to 
impinge  against  and  set  said  brake  mecha- 
nism,   said    stop    being    internally    screw 

20  threaded  and  having  an  elongated  slot  regis- 
tering with  the  slot  in  said  housing,  an  ex- 
ternally threaded  shaft  engaging  the  threads 
of  said  stop  for  adjustably  positioning  the 
stop  to  actuate  said  brake  mechanism  at  a 

25  predetermined  time,  a  toothed  pinion  piv- 
otally mounted  upon  said  support  and  ex- 
tending through  said  registering  slots  for 
operative  engagement  with  said  threaded 
shaft  and  an  index  pointer  carried  by  said 

30  pinion  to  indicate  upon  the  dial  the  adjust- 
ment of  said  stop. 

4.  The  combination  in  a  sound  reproduc- 
ing machine  having  a  traveling  element,  a 
turn  table  and  brake  mechanism  to  prevent 


the  table  from  revolving,  of  a  support  hav-  35 
ing  a  dial  provided  with  numbered  gradua- 
tions, said  support  being  adapted  for  attach- 
ment to  said  traveling  element,  stop  means 
movable  transversely  of  said  support  to  con- 
tact with  and  set  said  brake  mechanism,  a  40 
member  rotatably  mounted  upon  said  sup- 
port and  having  telescoping  threaded  en- 
gagement with  said  stop  means  for  moving 
the  same,  and  means  actuated  by  one  of  said 
movable  parts  to  indicate  upon  said  dial  the  45 
adjustment  of  the  stop  means. 

5.  The  combination  in  a  sound  reproduc- 
ing machine  having  a  traveling  element,  a 
turn  table  and  brake  mechanism  to  prevent 
the  table  revolving,  of  a  support  having  a  50 
dial  provided  with  numbered  graduations 
adapted  to  be  secured  to  said  traveling  ele- 
ment, said  dial  assuming  approximately 
vertical  position  when  said  support  is  se- 
cured to  said  traveling  element,  stop  means  55 
movable  relatively  with  respect  to  said  sup- 
port adapted  to  contact  with  and  set  said 
brake  mechanism,  a  member  rotatably 
mounted  upon  said  support  and  having  tele- 
scoping threaded  engagement  with  said  stop  60 
means  for  moving  the  same,  and  means 
actuated  by  one  of  said  movable  parts  to  in- 
dicate upon  said  dial  the  adjustment  of  the 
stop  means. 

In  testimony  whereof,  I  have  signed  my  65 
name  to  this  specification. 

FEANCIS  A.  NOLAN. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Francis  A.  Nolan, 
a  citizen  of  the  United  States,  residing  at 
St.  Paul,  in  the  county  of  Ramsey  and 
5  State  of  Minnesota,  have  invented  a  new 
and  useful  Improvement  in  Phonograph- 
Stops,  of  which  the  following  is  a  speci- 
fication. 
An  object  of  this  invention  is  to  provide 

10  a  stop  for  sound  reproducing  machines, 
which  is  adapted  to  automatically  cause 
the  arrest  of  rotation  of  a  record  structure 
when  the  playing  of  a  record  is  completed, 
so  as  to  avoid  scratching  the  record  by  the 

15  needle  or  stylus. 

More  particularly  this  invention  relates 
to  modifications  of  the  structure  or  struc- 
tures set  forth  in  my  componion  applica- 
tions. Serial   Number  3,763,   filed  Jan.   22, 

20  1915;  Serial  Number  36,221,  filed  June  25, 
1915,  and  Serial  Number  44,028  filed  Au- 
gust 6,  1915. 

To  these  ends  my  invention  comprises 
the  features  of  construction  and  combina- 

25  tion  of  parts  which  will  hereinafter  be  more 
particularly  described  and  claimed. 

In  the  accompanying  drawing  forming 
part  of  this  specification,  Figure  1  is  a 
plan  of  a  detail  of  a  sound  reproducing  ma- 

30  chine  of  the  conventional  Edison  type  to 
which  my  invention  is  shown  applied,  part 
of  the  structure  of  the  machine  being  broken 
away  to  more  clearlv  expose  its  mechanism ; 
Fig.  2  is  a  section  of  my  invention  taken 

33  upon  the  line  X — X  of  Fig.  3;  Fig.  3  is  a 
section  taken  upon  the  line  Y — Y  of  Fig. 
2;  Fig.  4  is  a  plan  of  a  detail;  Fig.  5  is  a 
side  elevation  of  a  conventional  type  of 
Victor  sound  reproducing  machine  show- 

40  ing  a  modification  of  my  invention  applied 

thereto,  and  Fig.  6  is  a  perspective  view  of 

my  invention  constructed  according  to  the 

modification  illustrated  in  Fig.  5. 

Referring  first  to  Fig.  1  of  the  drawing, 

45  A  indicates  a  detail  of  a  conventional  type 
of  Edison  sound  reproducing  machine,  2 
the  turn  table  and  3  the  brake  having  a 
hand  operable  brake  setting  or  releasing 
arm  4  extending  outv^^ardly  from  below  the 

50  turn  table  and  the  usual  brake  shoe  5,  the 
hub  of  the  brake  being  pivotally  mounted 
within  the  machine  at  6  and  provided  with 
a  notch  7  in  its  periphery  as  shown.  A 
brake  releasing  member  8  of  usual  construc- 

55  tion  is  pivotally  mounted  at  9  between  its 


ends  and  the  extremity  10  thereof  is  pro- 
vided with  a  tooth  11  adapted  to  engage 
within  the  notch  7  to  permit  holding  the 
brake  shoe  removed  from  frictional  en- 
gagement with  the  turn  table.  A  helical  60 
spring  12  is  secured  at  one  of  its  ends  to 
the  brake  arm  4  and  at  its  other  end  to  a 
suitable  portion  of  the  casing  of  the  ma- 
chine, tlie  object  of  this  spring  being  to 
urge  the  brake  shoe  against  the  turn  table  65 
when  released  from  engagement  Avith  the 
tooth  11.  One  end  of  a  similar  spring  13 
is  secured  to  the  brake  releasing  member  8 
and  the  other  end  to  the  casing,  so  as  to 
hold  the  tooth  11  constantly  in  contact  with  70 
the  hub  of  the  member  3.  The  machine  is 
further  provided  with  a  revoluble  shaft 
member  14  having  flattened  surfaces  upon 
which  my  improved  stopping  device  B  is 
adapted  for  securance  as  will  appear.  It  75 
will  be  understood  that  the  shaft  14  is  op- 
erably  connected  with  a  movable  part  of 
any  mechanism  to  which  my  invention  is 
applicable  for  use,  and  in  the  manner  more 
specifically  pointed  out  in  my  co-pending  80 
application  for  patent  for  stops,  filed  June 
25,  1915,  Serial  Number  36,221,  so  that  the 
shaft  is  tiirned  in  synchronism  with  the 
movement  of  the  sound  box  and  tone  arm 
(not  shown)  in  the  usual  manner.  85 

Referring  to  Figs.  1  to  4  inclusive,  15 
indicates  a  housing  formed  by  a  single  flat 
strip  or  plate  of  material  shaped  to  produce 
a  top  16  and  bottom  17  in  parallel  relation 
and  two  sides  18  and  19,  the  latter  being  90 
secured  to  the  bottom,  such  as  by  rivets  20. 
This  structure  produces  a  passage  21,  the 
walls  of  which  serve  as  a  guide  in  which 
the  stop  member  C  is  adapted  to  slide.  The 
free  end  of  the  plate  15  extends  outwardly  95 
from  the  housing  and  forms  a  support  near 
the  outer  end  of  Avhich  is  a  suitably  shaped 
opening  22  whereby  the  device  may  be  op- 
erably  attached  to  the  shaft  14  and  sup- 
ported thereby.  The  opening  22  has  a  100 
pair  of  oppositely  disposed  flat  sides  23, 
which  engage  corresponding  sides  on  the 
shaft  14,  so  that  the  plate  15  will  swing- 
as  the  shaft  14  turns. 

The  stop  C  is  a  slide  of  loop  shape  having  105 
a  double  internal  rack  formed  by  a  pair  of 
parallel,  oppositely  and  inwardly  disposed 
rack  teeth  members  or  sides  24  and  25.  In 
the  space  between  the  sets  of  rack  teeth  are 
disposed  two  driven  gears  26  and  27,  and  one  110 
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drive  gear  28,  said  driven  gears  being  out  of 
mesh  together,  but  in  mesh  with  the  teeth  of 
the  rack  member  24  and  the  drive  gear  28 
and  the  teeth  of  the  drive  gear  28  being  also 
5  in  mesh  with  the  teeth  of  the  rack  member 
25.  The  gears  26  and  27  are  respectively 
journaled  upon  shafts  29,  which  are  riveted 
or  otherwise  secured  to  the  sides  16  and  17 
of  the  housing,  while  the  pinion  or  gear  28 

10  is  formed  on  a  sleeve  30,  which  is  revoluble 
upon,  a  shaft  31,  said  sleeve  30  passing 
through  and  being  journaled  in  the  top  16 
of  the  housing  and  the  shaft  31  being  riv- 
eted or  otherwise  rigidly  secured  upon  the 

15  bottom  member  17  of  the  housing  and  ex- 
tending upwardly  through  said  sleeve.  The 
upi3er  end  of  the  sleeAe  30  is  formed  Avith  a 
hand  operable  turning  wheel  32  suitably  dis- 
tanced above  the  top  16  of  the  housing,  and 

20  provided  with  a  graduated  dial  33  on  its 
upper  surface.  The  upper  end  of  the  sta- 
tionary shaft  31  has  rigidly  mounted  there- 
on a  stationary  cover  disk  31  of  less  diameter 
than  the  diameter  of  the  turning  member  32, 

25  and  formed  with  a  sight  opening  35  through 
which  the  graduations  of  the  dial  33  are 
visible,  and  with  an  indicating  arm  36  co- 
operating with  the  dial  to  indicate  the  posi- 
tion assumed  by  the  turning  wheel. 

30  In  operation  a  record  is  placed  on  the 
turn  table  in  the  usual  manner  and  my  im- 
proved stop  mechanism  applied  to  shaft  1-4 
as  illustrated  in  Fig.  1,  where  it  remains 
permanently.     The    slide    constituting    the 

35  stop  member  C  is  then  moved  by  turning  the 
hand  operable  wheel  32  until  the  index  arm 
36  indicates  on  the  dial  33  the  number  which 
corresponds  with  the  length  of  the  record 
groove  in  the  record  being  played.     As  the 

-iO  playing  of  the  record  proceeds  the  turning 
of  the  shaft  14  swings  the  stop  member  and 
the  stop  member  is  so  arranged  upon  the 
arm  15  as  to  strike  or  press  against  the  re- 
lease arm  8  immediately  when  the  pla^dng 

45  of  the  record  is  completed,  whereupon  the 
tooth  11  is  disengaged  from  the  notch  7  and 
the  spring  12  causes  the  brake  shoe  5  to  i^ress 
against  and  stop  further  revolution  of  the 
turn  table  automatically.     The  record  tab- 

50  lets  can  be  marked  in  advance  according  to 
the  lengths  of  their  sound  grooves,  to  corre- 
spond Avith  said  dial,  so  that  by  setting  the 
dial  according  to  the  number  on  a  record  on 
the  turn  table  the  above  operation  will  be 

55  effected,  and  further  revolution  of  the  rec- 
ord stopped  at  a  predetermined  instant. 

The  gear  Avheels  26  and  27  may  be  re- 
placed by  any  suitable  number  desired,  their 
function  being  to  distribute  the  application 

60  of  driving  force  for  sliding  the  stop  member 
into  adjusted  position  evenly  over  both  racks 
on  the  stop  member,  so  as  to  i^rcA^^ent  any 
biudiiig  effect  in  the  guide  opening  21,  and 
also  to  prevent  unintentional  movement  of 

6  5  the  guide  member  after  it  has  been  set  by 


turning  the  hand  operable  turning  Avheel  32. 
I  have  found  in  practice  that  by  using  a 
plurality  of  intermeshing  gears  for  operat- 
ing the  slide  movement  of  the  slide  is  re- 
tarded sufficiently  to  prevent  the  slide  from  ^q 
getting  out  of  adjustment  by  striking  or 
pressing  against  the  brake  release  or  for  any 
other  unintentional  reason.  This  obviates 
the  use  of  an  additional  element  for  prevent- 
ing the  unintentional  movement  referred  to.  ^g 
The  periphery  of  the  turning  wheel  32  may 
be  laiurled  and  the  diameter  of  said  wheel 
made  sufficient  so  as  to  produce  a  suitable 
engaging  surface  projecting  from  the  pe- 
riphery of  the  cover  plate  34  and  enable  the  gg 
operator  taking  a  firm  hold  to  turn  the 
drive  gear  28  and  effect  the  movement  of 
the  slide  easily  and  quickly.  The  stop  mem- 
ber C  is  capable  of  use  to  apply  either  of  its 
ends  for  effecting  the  operation  of  a  brake  gg 
to  stop  further  movement  of  the  turn  table. 

In  the  construction  illustrated  in  Figs.  5 
and  6  my  improA^ement  is  used  in  connec- 
tion with  the  conventional  type  of  Victor 
sound  reproducing  machine.  Instead  of  the  90 
plate  15  being  mounted  in  a  horizontal  plane 
as  shown  in  Fig.  1  it  is  substituted  by  a 
split  collar  40,  which  is  clamped  about  the 
tone  arm  41  with  the  housing  in  a  vertical 
plane  and  the  dial  33  visible  from  in  front  95 
of  the  machine,  instead  of  from  above.  By 
this  means  the  stop  is  secured  closer  to  the 
pivot  point  of  the  sound  tube  where  it  is 
most  effective.  In  this  construction  the  stop 
member  C  is  operated  in  the  same  manner  icj 
as  above  described  and  the  slide  adjusted  in 
accordance  with  the  dial  and  the  record 
which  is  placed  upon  the  turn  table  to  be 
played.  Likewise  as  in  the  construction  set 
forth  in  Fig.  1,  one  end  of  the  slide  or  stop  los 
member  C  presses  against  the  releasing  arm 
42  of  the  brake  shoe  43,  and  automatically 
releases  the  brake  shoe  into  frictional  con- 
tact with  the  turn  table  and  stops  further 
movement  of  the  same  immediately  upon  the  110 
end  of  the  record  being  reached  by  the 
sound  box  and  the  stop  member  C  striking 
against  the  release  member  42. 

This  invention  is  also  applicable  to  sound 
reproducing  machines  employing  cylindrical  115 
instead  of  disk  records  and  wherever  the 
term  "  turn  table  "  is  employed  in  the  claims 
following,  its  meaning  is  to  be  construed  as 
including  a  turning  member  for  a  cylindrical 
or  disk  record.  120 

In  accordance  with  the  patent  statutes,  I 
haA^e  described  the  principles  of  operation  of 
my  invention,  together  with  the  apparatus 
which  I  now  consider  to  represent  the  best 
embodiment  thereof,  but  I  desire  to  have  it  125 
understood  that  the  construction  shown  is 
only  illustrative,  and  that  the  invention  can 
be  carried  out  by  other  means  and  applied  to 
uses  other  than  those  above  set  forth  Avithin 
the  scope  of  the  following  claims.  130 
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Having  described  my  invention,  what  I 
claim  as  new  and  desire  to  protect  by  Letters 
Patent  is: 

1.  The  combination  in  a  sound  reproduc- 
5  ing  machine  having  a  traveling  element,  a 
turn  table  and  brake  mechanism  to  prevent 
the  table  revolving,  of  a  support  secured  to 
and  movable  with  said  traveling  element,  a 
stop  member  movable  upon  said  support  to 

10  impinge  or  press  against  and  set  said  brake 
mechanism,  said  stop  member  having  oppo- 
site racks  and  means  for  evenly  applying  a 
forceful  movement  simultaneously  to  both 
said  racks. 

15  2.  The  combination  in  a  sound  reproduc- 
ing machine  having  a  traveling  element,  a 
turn  table  and  brake  mechanism  for  stop- 
ping said  table,  of  a  support  carried  by  and 
for  movement  with  said  traveling  element,  a 

20  stop  member  slidable  upon  said  support  to 
impinge  or  press  against  and  set  said  brake 
having  opposite  racks  and  a  plurality  of 
intermeshing  gears  having  teeth  intermesh- 
ing  with  the  teeth  of  both  of  said  racks  and 

25  means  for  driving  said  gears  to  effect  the 
movement  of  said  stop  member. 

3.  The  combination  in  a  sound  reproduc- 
ing machine  having  a  traveling  element,  a 
turn  table  and  a  brake  for  stopping  said 

30  table,  of  a  support  carried  by  and  for  move- 
ment with  said  traveling  element,  a  slide 
movable  upon  said  support  to  impinge  or 
press  against  and  set  said  brake  having  op- 
posite internal  racks,  a  plurality  of  gears 

35  mounted  upon  said  support  in  said  slide  and 
having  teeth  meshing  with  the  teeth  of  both 
of  said  racks,  means  for  turning  said  gears 
to  adjust  said  slide  on  said  support  and  a 
scale  associated  with  said  parts  for  deter- 

40  mining  the  adjustment  of  said  slide. 

4.  The  combination  in  a  sound  reproduc- 
ing machine  having  a  traveling  element,  a 
turn  table  and  a  brake  for  stopping  said 
table,  of  a  support  carried  by  and  for  move- 


ment with  said  traveling  element,  a  slide  45 
movable  upon  said  support  to  impinge  and 
press   against   and   set  said   brake   having 
spaced  internal  parallel  racks,  a  plurality  of 
gears  mounted  upon  said  support  in  said 
slide  and  having  teeth  meshing  with  the  50 
teeth  of  both  of  said  racks,  one  of  said  gears 
carrying  a  hand  operable  turning  element 
having  a  scale  upon  its  surface  and  a  cover 
plate  carried  by  said  support  in  stationary 
position  over  said  wheel  and  having  a  sight  55 
opening  through  which  the  scale  is  exposed 
and  an  indicator  cooperating  with  said  scale 
whereby  the  position  of  adjustment  of  said 
slide  can  be  determined. 

5.  The  combination  in  a  sound  reproduc-  go 
ing  machine  having  a  traveling  element,  a 
turn  table  and  a  brake  mechanism  to  prevent 
the  table  revolving,  of  a  support  secured  to 
and  movable  with  said  traveling  element,  a 
loop  shaped  stop  member  geared  to  said  sup-  05 
port  for  sliding  movement  thereon  adapted 

to  impinge  against  and  set  said  brake  mech- 
anism, means  operatively  associated  with 
said  gear  connection  for  actuating  the  same 
to  move  said  stops  into  adjusted  positions,  70 
and  a  dial  cooperating  with  said  stop  to  in- 
dicate its  position. 

6.  The  combination  in  a  sound  reproduc- 
ing machine  having  a  traveling  element,  a 
turn  table  and  brake  mechanism  to  prevent  75 
the  table  revolving,  of  a  support  secured  to 
and  movable  with  said  traveling  element,  a 
loop  shaped  stop  member  interiorly  geared 

to  said  support  for  sliding  movemeat  there- 
on adapted  to  impinge  against  and  set  said  80 
brake  mechanism,  means  operatively  asso- 
ciated with  said  gear  connection  for  actu- 
ating the  same  to  move  said  stops  into  ad- 
justed positions,  and  a  dial  cooperating  with 
said  stop  to  indicate  its  position.  8  5 

In  testimony  whereof,  I  have  signed  my 
name  to  this  specification. 

FRANCIS  A.  NOLAN. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Jonas  W.  Atlsavorth, 
a  citizen  of  the  United  States,  and  a  resident 
of  East  Orange,  in  tlie  county  of  Essex  and 
5  State  of  New  Jersey,  have  made  a  certain 
new   and  useful  Invention   in  Methods  of 
Making  Phonograph-Eecords,  of  which  the 
following  is  a  description. 
The  object  of  the  present  invention  is  to 
10   produce   a   phoiiographic   record   having   a 
surface  layer  of  extremely  hard  material, 
such   as   the  condensation   products   which 
{ox\\\  the  subject  matter  of  applications,  Se- 
rial Numbers  496,060,  543,238  and  604,982, 
15  upon    which    United    States   Patents   Nos. 
1,102,630,  1,020,593  and  1,046,137  have  been 
granted  respectively.     Hard  phenolic  con- 
densation products  are  difficult  to  mold  by 
the  method  of  hardening  in  the  mold,  and 
20  they  require  considerable  time  for  the  op- 
eration.   The  present  invention  seeks  to  pro- 
duce a  phonograph  record  comprising  the 
valuable  properties  of  such  products  without 
the  difficulties  heretofore  encountered.     In 
25  a  previous  application.  Serial  No.  543,236, 
filed  February  11,  1910,  upon  which  United 
States  Patent  No.  1,146,388  has  been  grant- 
ed, a  method  is  described  of  forming  the 
sound  record  after  the  material  has  been 
30  hardened,  in  which  case  the  composition  is 
designed  to  be  somewhat  plastic  Avhen  hot. 
The  present  method  is  an  improvement  oyer 
the  method  therein  disclosed  in  several  im- 
portant particulars.    In  pressing  a  substance 
35  Avhich  is  plastic  when  hot,  unless  a  high  de- 
gree of  plasticity  is  obtainable  in  the  compo- 
sition, there  is  difficulty  in  getting  the  im- 
pression perfectly  all  over  the  record,  espe- 
cially if  it  be  a  disk  of  considerable  diameter. 
40  These  difficulties  are  due  to  unevenness  of 
the  mold,  which  may  be  only  in  spots,  or 
may  be  due  to  a  variation  in  the  thiclcness 
between  the  record  face  and  the  back,  which 
causes  an  excessive  pressure  in  the  high  spots 
45   and  a  deficiency  of  pressure  in  the  low  spots; 
and,  where  the  material  is  not  sufficiently 
plastic,  this  irregularity  is  not  compensated 
for,  and  the  result  is  a  record  in  which  the 
impressions  are  not  perfectly  taken  all  over. 
50  To  overcome  this,  excessively  high  hydraulic 
pressures  are  required,  which  are  objection- 
able on  account  of  their  tendency  to  spoil  the 
record  surface  and  distort  the  jnold,  as  well 


as  being  expensive  because  of  the  equipment 
required  when  such  pressures  are  used.  55 

The  present  invention  in  its  preferred  em- 
bodiment is  accomplished  by  making  a  sur- 
face layer  of  a  condensation  product  on  a 
thin  sheet  of  fabric,  such  as  muslin  or  paper. 
This  surface  layer  is  preferably  made  of  60 
condensation  products  of  phenol  and  formal- 
dehyde or  other  substances  containing  the 
methylene  radical,  which  products  also  con- 
tain a  plasticity  or  solid  solvent  ingredient, 
such  as  one  of  those  described  in  my  applica-  65 
tions  Serial  Nos.  496,060  and  604,982.  Such 
products  are  described  in  my  application. 
Serial  No.  604,982  and  are  there  termed 
"hot  plastic  condensation  products,"  that  is 
products  which  in  their  final  state  will  soften  70 
sufficiently  by  heat  to  readily  take  an  im- 
pression. The  preferred  composition  for  the 
surface  layer  is  as  follows : 

Condensation  product  100  parts  by  weight. 
Solid  solvent  15  to  40  parts  by  weight.  75 

Wood  flour  or  cotton  flocks  15  to  30  parts 
by  weight. 

While,  however,  I  prefer  to  use  the  above 
composition,  various  other  hard  substances 
such  as  celluloid,  cellulose  acetate,  and  casein  80 
ma}^  be  used  and  fall  within  the  scope  of  my 
invention. 

The  record  is  made  by  taking  two  such 
surface  layers  or  veneers,  which  have  been 
previously  fully  hardened,  inserting  between  85 
them  a  blank  of  a  plastic  composition  which 
will  not  harden  by  heat,  and  which  may  be 
of  entirelj^  different  composition  from  the 
surface  layers.  These  layers  and  the  blank 
are  pressed  in  a  heated  mold  where  they  are  90 
united  and  formed  into  a  record  of  desired 
shape,  the  record  impression  being  prefer- 
ably pressed  into  the  surface  of  the  veneer 
at  the  same  time. 

Compositions  for  the  blank  may  be  the  95 
ordinary  shellac  mixtures  with  wood  pulp  as 
a  loading  material,  or  compositions  compris- 
ing wood  pulp  or  other  filling  agents  and  a 
fusible  condensation  product  such  as  the  well 
Iniown  shellac  substitutes,  and  the  substance  100 
which  I  term  "phenol  resin"  in  my  applica- 
tions Serial  Nos.  496,060  and  541,764,  upon 
which  United  States  Patents  1,102,630  and 
1,146,387  have  been  granted  respectively. 

This  blank   when   heated  becomes   suffi-  105 
cieritly  plastic  to  flow   under  a  moderate 
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pressure  of  say  600  to  1500  pounds  to  the 
square  inch,  and  forms  a  backing  which  is 
yielding  under  the  action  of  heat  and  pres- 
sure, so  as  to  form  a  hydraulic  equalizer 
5  of  the  applied  pressure,  so  that  no  matter 
how  uneven  or  irregular  the  mold  surfaces 
may  be,  the  pressure  is  distributed  evenly 
on  the  veneer  surfaces.  The  difference  be- 
tween the  veneer  and  the  blank  or  center 

10  portion  of  the  record  is  that  the  veneer  be- 
comes simply  softened  by  heat  so  it  may 
be  embossed  readil}',  but  does  not  have  suffi- 
cient flowing  qualities  to  enable  it  to  be  suc- 
cessfully used  alone,  excepting  under  special 

15  conditions;  whereas,  the  internal  part  or 
blank  is  plastic  when  heated  and  will  flow 
readily,  hardens  by  cooling,  may  be  made 
plastic  again  by  heating  any  number  of 
times  and  will  not  harden  by  heating. 

20  The  function  of  the  fabric  in  the  surface 
layer  is  to  reinforce  the  same  so  that  the 
layers  or  veneers  may  be  readily  handled 
without  breaking,  and  so  that  the  same  may 
not  break  because  of  the  flowing  action  of 

25  the  internal  blank  while  pressing.  It  also 
contributes  enormously  to  the  strength  of 
the  finished  product. 

The  character  of  the  fabric  is  impor- 
tant on  account  of  the  tendency  to  form 

80  cranks  in  the  surface  if  the  fabric  is  too 
stiff  and  unyielding  and  has  a  different 
coefficient  of  expansion  and  contraction 
from  the  material  of  the  surface.  Ma- 
terials having  such  difference  in  coefficient 

35  of  expansion  may  be  used  if  the  fabric  is 
so  chosen  as  to  be  yielding  as  a  whole. 
Loosely  woven  cotton  cloth,  such  as  muslin, 
is  preferable.  Loose  paper  fabric  such  as 
filtering  paper  or  Japanese  rice  paper  may 

40  also  be  used,  but  they  do  not  contribute  so 
much  to  the  strength  of  the  product,  as  the 
cotton  fabric.  I  have  also  found  that  when 
a  condensation  product  is  coated  by  rolling 
or  pressing  onto  the  cotton  fabric  in  thin 

45  layers,  the  air  is  entirely  removed,  which 
is  an  important  advantage  in  record  sur- 
faces. 

In  order  that  my  invention  may  be  better 
understood,  attention  is  directed  to  the  ac- 

50  companjdng  drawing  forming  a  part  of 
this  specification  and  in  which — 

Figure  1  represents  a  central  vertical 
cross  section  showing  the  blank,  the  fabric 
and  the  surface  veneers  in  position  to  be 

55  molded; 

Fig.  2  represents  a  similar  view,  showing 
the  same  parts  in  the  mold  after  the  pres- 
sure has  been  applied;  and 

Figs.  3  and  4  represent  central  vertical 

■80  sections  of  finished  records  of  different 
thicloiesses.  In  all  the  views  corresponding 
parts  are  designated  by  the  same  reference 
numerals. 

Referring  to  the  drawings,  1  represents 

6^  the  central  blank,    2    and    3,    the  surface 


veneers,  and  4  and  5  the  fabric  on  which 
the  veneers  are  coated.  The  mold  shown 
herein  is  what  is  termed  a  "flash  mold", 
that  is,  a  mold  in  which  the  excess  material 
is  forced  out  between  the  opposing  parts  6  70 
and  7  of  the  mold  as  shown  at  8  in  Fig.  2, 
when  these  parts  are  broiight  together  in 
regulating  the  thickness  of  the  product. 
The  parts  6  aud  7  of  the  mold  are  formed 
with  matrices,  6'  nnd  7'  respectively;  so  75 
that  the  record  impressions  are  formed  in 
the  veneer  simultaneously  with  the  forma- 
tion of  the  record.  As  shown  in  Fig.  1,  the 
plastic  blank  1  is  of  less  diameter  than  the 
finished  record  so  that  in  molding  the  rec-  go 
ord  it  will  readily  flow  and  fill  the  inner 
cavity  between  the  veneer  surfaces. 

When  it  is  desired  to  make  a  very  thin 
disk  record  the  blank  is  made  thin,  but 
when  the  pi'essure  applied  to  the  mold  is  85 
completed,  the  excess  of  the  inner  material 
will  be  mostl.y  squeezed  out,  leaving  simply 
two  veneer  surfaces  stuck  together  by  the 
composition  of  the  blank,  as  shown  in  Fig. 
4.  When  a  cylindrical  record  is  formed,  90 
the  process  is  exactly  similar,  except  that 
the  veneer  and  the  blank  are  made  in  cy- 
lindrical form;  but  with  n  cylindrical  rec- 
ord, it  is  not  necessary  to  have  the  veneer 
upon  both  inside  and  outside  surfaces,  95 
whereas  on  disk  records,  it  is  necessary  to 
put  the  veneer  on  both  sides  to  prevent 
warping. 

The  present  invention  is  applicable  to  all 
kinds  of  phonograph  records  and  other  ob-   100 
jects  which  it  is  desii-ed  to  mold  with  a 
veneer  surface. 

Suitable  compositions  for  the  blank  are 
wood  flour,  50  to  100  parts,  fusible  con- 
densation product,  shellac  or  shellac  sub-  105 
stitute,  colophony,  or  other  binding  gum, 
50  to  100  parts.  The  composition  of  the 
blank  may  be  adjusted  and  may  be  more 
or  less  plastic  to  suit  the  requirements  of 
the  particular  veneer  used.  For  instance,  no 
a  veneer  which  requires  a  higher  pressure 
to  form  the  impression  will  require  a  stiffer 
plastic  blank,  and  one  which  will  take  the 
impression  readily  at  a  lower  pressure  will 
require  a  blank  which  is  more  plastic.  115 

In  forming  a  veneer  of  an  infusible  phe- 
nolic condensation  product,  the  cloth  or  fab- 
ric is  placed  on  a  sheet  of  polished  metal, 
such  as  tin  plate,  and  a  blank  of  the  unhar- 
dened  condensation  product  is  placed  on  120 
the  same  and  another  piece  of  polished  metal 
placed  on  top  of  this.  Then  the  same  is  sub- 
mitted to  heat  between  two  hot  plates  and  a 
moderate  pressure  applied  after  the  material 
has  softened  sufficiently  to  flow,  whereby  it  is  125 
evenly  distributed  through  and  on  the  mus- 
lin, after  Avhich  a  higher  temperature  is 
given  to  the  same,  to  harden  the  same  by 
chemical  action  into  its  final,  non-fusible 
hard  state,  care  being  taken  that  the  reaction  13  0 
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teiiiperature  is  not  reached  before  the  mate- 
rial has  been  properly  distributed  over  the 
surface  of  the  muslin.    With  some  forms  of 
condensation   products,   such   as   those   de- 
5  scribed  by  Baekeland  and  others,  this  final 
hardening  should  be  done  under  pressure. 
^Vlien  the  compositions  referred  to  in  appli- 
cations   Serial    Nos.    604,982,   496,060,   and 
643.288  are  used,  it  is  not  necessary  to  main- 
10  tain  pressni-e  during-  the  last  stage  of  the 
operation  or  the  hardening  reaction.     The 
pressure  may  be  released,  and  the  hardening 
may  be  done  between  the  same  hot  plates 
which  are  used  in  distributing,  or  the  coated 
15  muslin  ])laced  between  the  two  metal  sheets 
may  be  removed  and  placed  in  an  oven,  and 
there   hardened   at   the   minimum   reaction 
temperatiu-e  until  it  becomes  infusible;  and 
then  to  complete  the  hardening,  the  tempera- 
20  ture  may  be  raised  considerably  above  the  re- 
action temperature,  which  hastens  the  opei-a- 
tio)i.     After  cooling,  the  metal  sheets  are 
readily  detached.    Another  method  of  form- 
ing the  veneer  is  to  coat  the  muslin  on  calen- 
25  der  rolls,  similai'  to  the  method  of  coating 
rubber  on  fabrics,  hardening  the  same  on 
lieated  drums  or  in  ovens,  and  subsequently 
punching  out  the  veneer  blanks  from  these 
coated  sheets. 
SO       The  reaction  temperature  for  the  above 
men.tioned  composition  lies  between  200  and 
250  degrees  F.,  varjang  somewhat  with  the 
nature  of  the  composition  used. 
The  fundamental  principle  which  contrib- 
35  utes  to  the  success  of  the  present  invention 
lies  in  having  a  yielding  pressure-distribut- 
ing internal  part  and  a  hard  surface  layer. 
It  is  obvious  that  other  materials  than  those 
mentioned  might  be  used  for  both  the  sur- 
4C  face  layer  and  for  the  internal  part. 

The  plastic  blank  may  be  pressed  to  the 
full  size  of  the  record  or  other  object,  or  as 
stated  above,  it  may  be  less  than  the  full  size, 
so  that  in  the  final  operation  it  will  flow  and 
45  entireh^  fill  the  inner  cavit}^  between  the 
veneer  surfaces.  When  a  very  thin  disk 
record  is  made,  the  internal  material  is  pref- 
erably made  heavy  by  loading  with  heavy 
powders,  such  as  metal  powders,  barium 
50  sulfate,  etc.  This  is  particularly  desirable 
where  the  form  of  cut  on  the  record  is  what 
is  known  as  the  up  and  down  cut,  which  pre- 
vents the  thin  record  from  vibrating  to  such 
an  extent  as  to  weaken  the  volume  of  sound 
55  produced.  Or  the  inner  part  may  be  lead  or 
tinfoil. 

The  improved  article  of  manufacture  here- 
in described  is  claimed  in  a  di^dsional  appli- 
cation Serial  No.  160,964,  filed  April  9,  1917. 
60  While  I  have  mentioned  certain  preferred 
materials  for  the  various,  parts  of  my  im- 
proved record,  various  other  materials  may 
be  used ;  and  my  invention  is  limited  only  as 
defined  by  the  terms  of  the  appended  claims. 
65       Having  now  described  my  invention  what 


I  claim  as  new  and  desire  to  secure  by  Let- 
tei's  Patent  of  the  United  States  is  as  fol- 
lows : 

1.  The  process  of  making  sound  records 
which  consists  in  coating  two  sheets  of  woven  70 
fabric  with  veneers  of  hard  infusible  mate- 
rial adapted  to  become  slightly  softened  but 
not   sufficiently   plastic   to   flow   when   hot, 
forming  a  blank  of  material  which  is  suffi- 
ciently plastic  to  flow  when  hot  and  hard  75 
when  cold,  inserting  said  blank  between  said 
sheets  of  fabric  and  simultaneouslv  uniting 
said  parts,  molding  the  same  into  the  desired 
shape,  and  forming  record  impressions  in 
the  outer  surfaces  of  said  veneers  by  heat  so 
and  pressure,  substantially  as  set  forth. 

2.  The  process  of  making  sound  records 
which  consists  in  coating  a  sheet  of  woven 
fabric  Avith  a  veneer  of  a  hai-d  infusible  con- 
densation product  of  phenol  and  a  substance  35 
containing  the  methylene  radical,  forming  a 
blank  of  material  which  is  sufficiently  plastic 

to  flow  Avhen  hot  and  hard  when  cold,  and 
simultaneously  uniting  said  parts,  molding 
the  same  into  the  desired  shape  and  forming  90 
a  record  impression  in  the  Aeneer  by  heat 
and  jK-essure,  substantially  as  set  forth. 

3.  The  process  of  making  sound  records 
Avhich  consists  in  coating  two  sheets  of  Avoven 
fabric  with  veneers  of  a  hard  infusible  con-  95 
densatioiT  product  of  phenol  and  a  substance 
containing  the  methj^lene  radical,  forming  a 
blank  of  material  Avhich  is  sufficiently  plastic 

to  floAv  AA-Iien  hot  and  hard  w^hen  cold,  insert- 
ing said  blank  between  said  sheets  of  fabric,  iq^ 
and  simultaneously  uniting  said  parts,  form- 
ing the  same  into  the  desired  shape,  and 
forming  record  impressions  in  the  outer  sur- 
faces of  the  veneer  by  heat  and  pressure, 
substantially  as  set  forth.  jQg 

4.  The  process  of  making  sound  records 
which  consists  in  coating  a  sheet  of  woven 
fabric  with  a  veneer  of  a  hard  infusible 
material  adapted  to  become  slightly  sof- 
tened but  not  sufficiently  plastic  to  flow  when  uq 
hot,  forming  a  blank  of  material  which  is 
sufficiently  plastic  to  flow  when  hot  and 
hard  AA'hen  cold,  placing  said  blank  in  con- 
tact Avith  said  fabric,  and  uniting  said  parts 
and  forming  the  same  into  the  desired  shape  ng 
by  heat  and  pressure,  substantially  as  set 
forth. 

5.  The  process  of  making  sound  records 
or  the  like  which  consists  in  pressing  a 
heated  layer  of  thermo  j)lastic  record  com-  120 
position  against  a  sheet  of  fabric,  and  sub- 
sequently securing  said  layer  and  sheet  to  a 
suitable  backing  with  said  sheet  interme- 
diate said  \njev  and  backing,  substantially 

as  set  forth.  125 

6.  The  process  of  making  sound  records 
or  the  like  which  consists  in  pressing  a 
heated  layer  of  thermo  plastic  record  com- 
position against  a  sheet  of  fabric  between 
polished  plates,  cooling  said  layer,  and  re-  isg 
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moving  the  same  together  with  said  fabric 
from  said  plates,  substantially  as  set  forth. 

7.  The  process  of  making  sound  records 
or   the  like   which   consists  in   pressing   a 

5  heated  layer  of  thermo  plastic  record  com- 
position against  a  sheet  of  fabric  between 
])olished  plates,  cooling  said  layer,  remov- 
ing the  same  together  with  the  fabric  from 
said  plates,  and  subsequently  securing  said 
10  layer  and  fabric  to  a  suitable  backing  with 
said  fabric  intermediate  said  layer  and  back- 
ing, and  forming  a  record  impression  in 
said  layer,  substantially  as  set  forth. 

8.  The  process  of  making  phonograph 
15  records  or  the  like  which  comprises  plac- 
ing upon  a  sheet  of  fabric,  a  layer  of  com- 
i:)osition  which  becomes  hardened  by  chemi- 
cal action  upon  application  of  sufficient 
heat,  heating  said  layer  to  harden  the  same 

20  b}^  chemical  action,  and  securing  said  layer 
and  fabric  to  a  suitable  backing  with  said 
fabric  between  said  layer  and  backing,  sub- 
stantially as  described. 

9.  The    process    of    making    phonograph 
25  records  or  the  like  which  comprises  placing 

a  plastic  la3^er  of  a  composition  Avhich  be- 
comes hardened  by  chemical  action  upon  ap- 
plication of  sufficient  heat  against  a  sheet 
of  fabric  between  polished  plates,  heating 

S^  the  said  laj^er  to  harden  the  same  by  chemi- 
cal action,  and  subsequently  securing  said 
layer  and  fabric  to  a  suitable  backing  with 
said  fabric  between  said  layer  and  backing 
substantially  as  described. 

3^  10.  The  process  of  making  phonograph 
records  or  the  like  which  comprises  placing 


a  plastic  layer  of  a  composition  which  be- 
comes hardened  by  chemical  action  upon  ap- 
plication of  sufficient  heat  against  a  sheet 
of  fabric  between  polished  plates,  heating  40 
the  said  layer  to  harden  the  same  by  chemi- 
cal action,  and  subsequently  securing  said 
layer  and  fabric  to  a  suitable  backing  with 
said  fabric  between  said  layer  and  backing, 
and  forming  a  record  impression  in  said  45 
layer,  substantially  as  set  forth. 

11.  The  process  of  making  phonograph 
records  or  the  like  which  comprises  placing 
a  plastic  layer  of  a  composition  which  be- 
comes hardened  by  chemical  action  upon  ap-  50 
plication  of  sufficient  heat  against  a  sheet  of 
fabric  between  polished  plates,  heating  the 
said  layer  to  harden  the  same  by  chemical 
action,  and  subsequently  securing  said  layer 
and  fabric  to  a  thermo  plastic  backing  Avith  55 
said  fabric  between  said  layer  and  backing 
substantially  as  described. 

12.  The  process  of  anaking  sound  records 
or  the  like,  which  consists  in  rolling  a 
heated  layer  of  thermo-plastic  record  compo-  CO 
sition  against  a  sheet  of  fabric,  and  subse- 
quentl.y  securing  said  layer  and  sheet  to  a 
suitable  backing  Avith  said  sheet  interme- 
diate said  layer  and  backing,  substantially 

as  set  forth.  Co 

This  specification   signed   and   Avitnessed 
this  4th  day  of  March,  1911. 

JONAS  W.  AYLSWOETH. 

Witnesses : 

Fkedeeick  Bachmann, 
Anna  E.  Klehm. 


Copier,  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents, 

Washington,  D.  C." 
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Specification  of  Letters  Patent.       Patented  June  36,  1917. 

AppUcation  filed  February  17, 1911.     Serial  No.  609,085. 


To  all  whom  it  may  concern: 

Be  it  known  that  I,  Alexander  N.  Pier- 
man,  a  citizen  of  the  United  States,  residing 
at  Newark,  in  the  county  of  Essex  and  State 
5  of  New  Jersej^,  have  invented  certain  new 
and  useful  Improvements  in  Phonographs, 
of  which  the  following  is  a  description. 

My  invention  relates  to  phonographs  and 
more  particularly  to  memorandum  attach- 

10  ments  for  such  machines.  My  object  is  to 
provide  a  new  and  improved  device  of  this 
character  which  will  permit  the  ready  mark- 
ing or  indication  of  instructions  for  any  de- 
sired part  of  the  record;  and  in  conformity 

15  with  this  object,  my  invention  in  its  pre- 
ferred form  comprises  means  for  moving  a 
memorandum  tape  or  other  receiver  across 
the  record  at  a  speed  corresponding  with 
that   of   the   recorder   and  reproducer  and 

20  means  for  marking  or  indicating  on  the  said 
tape  the  desired  instructions  and  the  parts 
of  the  record  to  which  they  refer. 

With  this  and  other  objects  in  mind,  my 
invention  consists  in  the  features  hereinafter 

25  set  forth  and  claimed. 

In  the  accompanying  drawings  forming 
a  part  of  this  specification  and  in  the  follow- 
ing description,  I  have  shown  and  described 
the  preferred  form  of  my  invention  as  ap- 

30  plied  to  the  Edison  business  phonograph; 
but  it  is  understood  that  the  same  may  be 
applied  to  phonographs  of  any  tvpe  what- 
ever. 

Referring  to  the  drawings: 

35  Figure  1  is  a  plan  view  of  a  business  pho- 
nograph provided  with  a  form  of  my  inven- 
tion adapted  for  use  by  a  dictator  in  mark- 
ing the  desired  instructions  on  the  memo- 
randum tape ; 

40       Fig.  2  is  a  front  elevation  thereof; 

Fig.  3  is  a  plan  view  of  a  like  phonograph 
provided  with  a  form  of  my  invention  for 
indicating  to  a  transcriber  the  instructions 
to  be  followed  in  transcribing  the  record ; 

45  Fig.  4  is  a  section  on  the  line  4 — 4  of  Fig. 
3 ;  and 

Fig.  5  is  a  section  on  the  line  5 — 5,  Fig.  2. 
In  all  the  views,  like  parts  are  designated 
by  the  same  reference  numerals. 

50  The  phonograph  shown  is  of  the  Edison 
type  and  comprises  the  usual  body  1  having 
a  back  rod  2  and  a  guide  rod  3_,  on  which 
rods  the  traveling  carriage  4   is   slidably 


mounted.  Pivotally  mounted  on  the  front 
end  of  the  carriage  4  is  a  frame  5  support-  55 
ing  a  recorder  6  and  a  reproducer  7,  the 
pivotal  movement  of  this  frame  permitting 
either  the  recorder  or  the  reproducer  to  be 
brought  into  operative  position.  Figs.  1  and' 
2  show  the  frame  5  in  position  for  record-  60 
ing;  and  Fig.  3  shows  the  same  in  position 
for  reproducing.  The  mandrel  8  is  mounted 
on  the  main  shaft  9  which  is  adapted  to  be 
driven  from  the  pulley  10  when  operatively 
connected  thereto  by  the  clutch  11.  12  rep-  65 
resents  a  feed  screw,  which  is  adapted  to  be 
engaged  by  a  nut  mounted  on  the  bottom  of 
the  traveling  carriage  to  feed  the  carriage 
4  along  the  record  at  the  desired  speed. 

Eef erring  to  Figs.  1  and  2,  my  improved  70 
memorandum    attachment    therein    shown 
coniprises  a  frame  13  provided  with  a  lower 
horizontal  arm  14,  an  upper  horizontal  arm 
15,  and  an  outwardly  extending  horizontal 
arm  16  at  right  angles  to  the  arms  14  and  75 
15.     The  arm  14  engages  the  top  16  of  the 
cabinet  of  the  phonograph  and  is  detachably 
secured  thereto  adjacent  the  left  hand  edge 
thereof  by  a  plate  17.     This  plate  is  secured 
to  the  arm  14  and  passes  through  a  slot  18  80 
(see  Fig.  3)   in  the  top  of  the  cabinet  to 
which  last  named  part  it  is  locked  by  the 
lever  19.     This  lever  is  pivoted  to  the  cabi- 
net and  is  provided  with  an  extension  20 
adapted  to  engage  the  slot  21  in  the  plate  85 
17.     As  it  is  customary  to  provide  phono- 
graphs with  the  slot  18  and  the  locking  lever 
19  for  securing  the  cover  in  place,  the  frame 
13  can  be  applied  to  such  machines  without 
any  change  in  the  structure  thereof.     The  90 
arm  15  is  provided  with  a  horizontal  slot  22 
and  has  secured  to  its  upper  face  a  plurality 
of  lugs  23  each  pivotally  supporting  a  lever 
24.     Each  of  these  levers  has  pivoted  inter- 
mediate its  ends  an  axially  movable  marking  95 
pin  or  punch  25  passing  loosely  through  the 
upper  part  of  the  arm  15  into  the  slot  22. 
These  pins  and  levers  are  normally  held  in 
an  elevated  position  by  coil  springs  26  siir- 
rounding  the  pins  and  engaging  at  their  ends  lOO 
the  top  of  the  arm  15  and  shoulders  26^  on 
the  punches  25.     A  conical  seat  25'  is  pro- 
vided in  the  bottom  of  the  slot  22  for  each 
of  the  pins  25.     27  represents  a  flat  tubular 
guide  provided  with  flanges  28  whereby  it  is  105 
secured  to  the  arm  15  in  register  with  the 


a 
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slot  22,  and  29  a  screw  or  equivalent  bearing 
secured  to  the  arm  16  and  adapted  to  sup- 
port a  roll  30  of  memorandum  tape  of  paper 
or  any  other  suitable  indentable  material. 
5  29'  are  washers  engaging  the  sides  of  the 
roll  30  to  hold  the  same  in  place.  The  mem- 
orandum tape  is  passed  through  the  guide 
27  and  the  slot  22  and  is  detachably  engaged 
with  the  pins  31  on  the  spring  arm  32  which 

10  is  secured  to  the  traveling  carriage  of  the 

phonograph.     Both  the  bearing  29  and  the 

.  arm  32  thus  serve  as  supports  for  the  tape. 

In  the  operation  of  my  device,  the  tape  30  is 

fed  past  the  punches  25  at  the  same  speed 

15  as  the  recorder  and  reproducer  are  fed  across 
the  record.  As  shown  in  Figs.  1  and  2,  these 
punches  are  located  in  a  line  at  right  angles 
to  the  line  of  motion  of  the  memorandum 
tape  and  are  mounted  respectively  above  and 

20  adapted  to  mark  upon  the  various  parts  of 
the  said  tape  corresponding  to  the  parallel 
longitudinal   instruction   spaces   shown   be- 
tween the  wires  38  in  Fig.  3. 
In  Figs.  3  and  4,  I  have  shown  a  memo- 

25  randum  holder  33  preferably  made  of  sheet 
metal,  and  secured  to  and  movable  with  the 
traveling  carriage.  This  holder  preferably 
comx^rises  a  lower  sheet  metal  base  34  secured 
to  the  said  carriage  and  an  upper  frame  35 

30  secured  at  its  front  longitudinal  edge  to  the 
base  34  and  provided  with  two  openings  36 
and  37.  The  memorandum  tape  is  adapted 
to  be  frictionally  held  between  the  base  31- 
and  the  frame  35,  and  in  order  to  divide  the 

35  said  tape  into  the  desired  instruction  spaces, 
spaced  wires  38  are  run  longitudinally  across 
the  openings  36  and  37  as  shown  in  Fig.  3. 
A  preferably  transparent  card  or  plate  39 
is  placed  above  the  opening  37  to  designate 

40  the  various  longitudinal  spaces.  To  indi- 
cate the  part  of  the  record  to  which  the  in- 
structions indicated  refer,  an  index  40  pro- 
vided with  a  pointer  41  located  adjacent  to 
the  opening  36  is  secured  to  the  cross  rod  3. 

45  In  the  operation  of  my  device,  the  mem- 
orandum tape  is  fed  past  the  punches  25  at 
a  speed  corresponding  Avith  that  of  the  re- 
corder. The  dictator  may,  therefore,  mark 
thereon   any  instructions  desired  relatively 

50  to  the  various  parts  of  the  recoi-d  by  simply 
depressing  the  proper  lever  24.  When  it  is 
desired  to  transcribe  the  record,  the  trans- 
scriber  places  the  tape  in  the  holder  33 
bringing  it  into  the  same  position  relatively 

55  to  the  traveling  carriage  as  it  held  when 
marked  by  the  dictator.  By  bringing  the 
pointer  41  to  any  desired  mark  on  the  tape, 
the  part  of  the  record  to  which  the  instruc- 
tions corresponding  to  this  mark  refer  can 

60  be  readily  found. 

While  I  have  shown  the  preferred  em- 
bodiment of  my  invention,  it  is  to  be  under- 
stood that  my  invention  is  not  limited 
thereto. 

S'"       Having  now  described  my  invention  what 


I  claim  as  new  and  desire  to  secure  by  Let- 
ters Patent  of  the  United  States  is  as  fol- 
lows: 

1.  In  a   phonograph,   a   sound   recording 
member  and  a  sound  record  receiving  mem-  ^q 
ber,  said  members  being  movable  with  re- 
spect to  each  other,  a  memorandum  receiver 

in  jfixed  relation  with  one  of  said  members, 
and  a  recording  mechanism  in  fixed  rela- 
tion with  the  other  of  said  members,  said  75 
recording  mechanism  comprising  a  plural- 
ity of  devices  for  indicating  different  in- 
structions, together  with  means  for  operat- 
ing said  devices  to  cause  the  same  to  record 
upon  said  memorandum  receiver  to  indicate  go 
instructions  at  certain  points  on  the  sound 
record  receiving  member. 

2.  In  a  device  of  the  class  described,  the 
combination  with  a  phonograph,  of  movable 
tape  supporting  means  connected  with  said  35 
phonograph  and  adapted  to  impart  to  the 
tape  a  movement  of  translation  with  refer- 
ence to  the  fixed  parts  of  the  phonograph, 
and  marking  means  mounted  in  proximity 

to  the  path  of  the  tape,  substantially  as  de-  90 
scribed. 

3.  In  a  device  of  the  class  described,  the 
combination  with  a  phonograph  having  a 
rotatable  record  support,  means  for  sup- 
porting a  sound  box,  and  means  for  ])ro-  95 
ducing  a  relative  feeding  movement  between 
said  first  named  means  and  said  record  sup- 
port, of  a  tape  support  connected  with  said 
first  named  means,  substantially  as  de- 
scribed. 100 

4.  In  a  device  of  the  class  described,  the 
combination  with  a  ])honograph  having  a 
rotatable  record  support,  means  for  support- 
ing a  sound  box,  and  means  for  producing 

a  relative  feeding  movement  between  said  105 
first  named  means  and  said  record  support, 
of  a  tape  support  connected  with  said  first 
named  means  and  adapted  to  imi^art  to  the 
tape  a  movement  of  translation  with  ref- 
erence to  said  record  support,  and  marking  l]0 
means  mounted  in  proximity  to  the  path  of 
the  tape,  substantially  as  described. 

6.  In  a  device  of  the  class  described,  the 
combination  with  a  phonograph  having  a 
rotatable   record   support,   means   for   sup-  115 
porting  a  sound  box,  and  means  for  produc- 
ing a  relative   feeding  movement  between 
said  first  named  means  and  said  record  sup- 
port, of  a  tape  support  connected  with  mud 
first  named  means  and  adapted  to  move  the  120 
tape  in  the  direction  of  the  relative  feeding 
movement  between  said  first  named  means 
and  said  record  support,  and  marking  means 
immovable  in  the  direction  of  movement  of 
the  tape  mounted  in  proximity  to  the  path  125 
thereof,  substantially  as  described. 

6.  In  a  device  of  the  class  described,  the 
combination  with  a  phonograph  provided 
Avith  a  rotatable  record  support,  of  means 
for  supporting  a  roll  of  tape,  and  means  130 
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connected  with  said  phonograph  and  mov- 
able thereby  for  imparting  a  movement  of 
translation  to  the  tape,  substantially  as  de- 
scribed. 
5  7.  In  a  device  of  the  class  described,  the 
combination  with  a  phonograph  proAdded 
with  a  rotatable  record  support,  of  a  guide 
for  a  memorandum  tape,  and  means  con- 
nected with  said  phonograph  and  movable 
IQ  thereby  for  imparting  a  movement  of  trans- 
lation to  the  memorandum  tape  through 
said  guide,  substantially  as  described. 

8.  In  a  device  of  the  class  described,  the 
combination   with   a   phonograph   provided 

15  with  a  rotatable  record  support,  of  means 
for  supporting  a  roll  of  tape,  means  mov- 
able by  said  phonograph  for  imparting  a 
movement  of  translation  to  the  tape,  and 
marking  means  coimected  with  said  phono- 

20  graph  and  mounted  in  proximity  to  the 
path  of  the  tape,  substantially  as  described. 

9.  In  a  device  of  the  class  described,  tlie 
combination  with  a  phonograph  provided 
with  a  rotatable  record  support,  of  a  guide 

25  for  a  memorandum  tape,  means  connected 
with  and  movable  by  said  phonograph  for 
moving  the  tape  at  a  uniform  speed  through 
said  guide  and  marking  means  mounted  in 
proximity  to  the  path  of  the  tape,  substan- 

30  tially  as  described. 

10.  In  a  device  of  the  class  described,  the 
combination  with  a  phonograph  provided 
with  a  rotatable  record  support,  of  means 
for  supporting  a  roll  of  memorandum  tape, 

35  means  movable  to  feed  the  taj)e  in  a  direc- 
tion at  right  angles  to  the  direction  of  ro- 
tation of  the  record  support,  means  for 
guiding  the  tape  in  such  movement,  and 
marking   means  mounted   in   proximity   to 

40  the  path  of  the  tape,  substantially  as  de- 
scribed. 

11.  In  a  device  of  the  class  described,  the 
combination  with  a  phonograph  having  a 
rotatable   record   support,   means   for   sup- 

45  i^orting  a  sound  box,  and  means  for  pro- 
ducing a  relative  feeding  movement  be- 
tween said  first  named  means  and  said  rec- 
ord support,  of  a  tape  support  connected 
with  said  first  named  means  and  adapted 

50  to  be  moved  thereby  at  a  speed  correspond- 
ing with  that  of  the  relative  feeding  move- 
ment between  said  first  named  means  and 
said  record  support,  substantially  as  de- 
scribed. 

55  12.  In  a  device  of  the  class  described,  the 
coml^ination  with  a  sound  recoi'd  support- 
ing member  and  a  sound  recording  member 
in  operative  relation  thereto,  said  members 
being  movable  with  respect  to  each  other, 

60  of  a  memorandum  device  comprising  a 
memorandum  receiver,  and  means  for  re- 
cording on  said  receiver  to  indicate  trans- 
versely of  the  same  a  plurality  of  different 
instructions,  said  memorandum  receiver  and 

65  recording  means   being  movable   with   re- 


spect to  each  other  to  permit  said  record- 
ing means  to  record  upon  said  memoran- 
dum receiver  instructions  for  certain  points 
on  a  record  carried  by  said  record  support, 
substantially  as  described.  70 

13.  In  a  device  of  the  class  described,  the 
combination  with  a  sound  record  support- 
ing member  and  a  soiuid  recording  mem- 
ber in  operative  relation  thereto,  said  mem- 
bers being  movable  with  respect  to  each  75 
other,  of  a  memorandum  device  comprising 

a    memorandum    receiver,     and    recording 
means  comiprising  a  plurality  of  devices  for   . 
indicating    different    instructions    on    said 
memorandum    receiver,   said   memorandum  so 
receiver   and  recording  means  being  mov- 
able with  respect  to  each  other  to  permit 
said  devices  to  record  upon  said  memoran- 
dum receiver  instructions  for  certain  points 
on  a  record  carried  by  said  record  support,  55 
substantially  as  described. 

14.  In  a  device  of  the  class  described,  the 
combination  with  a  sound  record  support- 
ing member  and  a  sound  recording  member 

in  operative  relation  thereto,  said  members  90 
being  movable  with  respect  to  each  other, 
a  memorandum  receiver  in  fixed  relation  to 
one  of  said  members,  and  a  recording  mech- 
anism in  fixed  relation  with  the  other  of 
said  members,  said  recording  mechanism  95 
being  arranged  to  indicate  transversely  of 
said  jnemorandum  receiver  different  in- 
structions for  certain  points  on  a  record 
carried  b}^  said  record  support,  substan- 
tially as  described.  100 

15.  In  a  device  of  the  class  described,  the 
combination  with  a  sound  record  supporting 
member  and  a  sound  recording  member  in 
operative  relation  thereto,  said  members  be- 
ing movable  with  respect  to  each  other,  of  a  io5 
memorandum  device  comprising  a  memo- 
randum receiver,  and  recording  means  com- 
prising a  plurality  of  punches  for  indicat- 
ing different  instructions  on  said  memoran- 
dum receiver,  said  memorandum  receiver  210 
and  recording  means  being  movable  Avith  re- 
spect to  each  other  to  permit  said  punches  to 
record  upon  said  memorandum  receiver  in- 
structions for  certain  points  on  a  record  car- 
ried by  said  record  support,  substantially  as  115 
described. 

16.  In  a  device  of  the  class  described,  the 
combination  with  a  sound  record  supporting 
member  and  a  sound  recording  member  in 
operative  relation  thereto,  said  members  be-  120 
ing  movable  with  respect  to  each  other,  of  a 
memorandum  device  comprising  a  memo- 
randum receiA^er,  and  recording  means  com- 
prising a  plurality  of  axially  movable  de- 
vices for  indicating  different  instructions  on  125 
said  memorandum  receiver,  said  memoran- 
dum receiver  and  recording  means  being- 
movable  with  resiDcct  to  each  other  to  per- 
mit said  axially  movable  dcA'ices  to  record 
upon  said  memorandum  receiver  instructions  130 


1,231,061 


for  cei'tain  points  on  a  record  carried  by 
said  record  support,  substantially  as  de- 
scribed. 

17.  In  a  device  of  the  class  described,  the 
5  combination  with  a  sound  record  support- 
ing member  and  a  sound  recording  member 
in  operative  relation  thereto,  said  members 
being  movable  with  respect  to  each  other,  of 
a  memorandum  device  comprising  a  memo- 

10  randum  receiver,  recording  means  compris- 
ing a  plurality  of  devices  for  indicating  dif- 
ferent instructions  on  said  memorandum  re- 
.  ceiver,  said  memorandum  receiver  and  re- 
cording means  being  movable  with  respect 

15  to  each  other  to  permit  said  devices  to  re- 
cord upon  said  memorandum  receiver  in- 
structions for  certain  points  on  a  record  car- 
ried by  said  record  support,  and  means  tend- 
ing to  retain  each  of  said  devices  in  inopera- 

2X)  tive  position,  substantially  as  described. 

18.  In  a  device  of  the  class  described,  the 
combination  with  a  sound  record  support- 
ing member  and  a  sound  recording  member 
in  operative  relation  thereto,  said  members 

25  being  movable  with  respect  to  each  other,  of 
a  memorandum  device  comprising  a  memo- 
randum receiver,  and  recording  means  for 
indicating  instructions  in  different  parallel 
lines  extending  longitudinally  of  said  re- 

30  ceiver,  said  memorandum  receiver  and  re- 
cording means  being  movable  with  respect 


to  each  other  to  permit  said  recording  means 
to  record  upon  said  memorandum  receiver 
instructions  for  certain  points  on  a  record 
carried  by  said  record  support,  substantially  35 
as  described. 

19.  In  a  device  of  the  class  described,  a 
sound  recording  member  and  a  sound  record 
receiving  member,  said  members,  being  mov- 
able with  respect  to  each  other,  a  guide  for  40 
a  memorandum  tape  in  fixed  relation  with 
one  of  said  members,  and  means  coimected 
with  the  other  of  said  members  and  movable 
thereby  for  imparting  movement  to  the 
memorandum  tape  through  said  guide,  sub-  45 
stantially  as  described. 

20.  In  a  device  of  the  class  described,  a 
sound  recording  member  and  a  sound  record 
receiving  member,  said  members  being  mov- 
able with  respect  to  each  other,  tape  sup-  50 
porting  means,  means  movable  by  one  of 
said  members  for  imparting  movement  to 
the  tape,  and  marking  means  in  fixed  rela- 
tion to  the  other  of  said  members  and  in 
proximity  to  the  path  of  the  tape,  substan-  55 
tially  as  described. 

This  specification  signed   and  witnessed 
this  15th  day  of  February,  1911. 

ALEXANDER  N.  PIERMAN. 
Witnesses : 

Frederick  Bachmaniv, 
Anna  R.  Kxehm. 
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To  all  whom  it  may  concern: 

Be  it  known  that  I,  Charles  P.  Makshall, 
a  citizen  of  the  United  States,  residing  at 
Watertown,  in  the  county  of  Jefferson  and 
6  State  of  New  York,  have  invented  certain 
new  and  useful  Improvements  in  Tone- 
Purifiers,  of  which  tlie  following  is  a  speci- 
fication. 

This   invention  relates  to  tone  purifiers 

10  designed  for  phonographs,  talking  machines 
and  the  like. 

The  invention  relates  particularly  to  im- 
provements in  the  class  of  devices  shown 
and  described  in  my  United  States  Patent 

15  No.  1199197,  dated  September  26,  1916. 

The  principal  object  of  the  present  inven- 
tion is  to  increase  the  symphonic  quality 
and  degree  and  to  iinprove  the  acoustic 
quality  and  degree  of  tone  purifiers  of  the 

20  class.  A  further  object  is  to  provide  a  hol- 
low resonator  or  acoustic  chamber  substan- 
tially in  the  form  of  a  truncated  cone  hav- 
ing one  flat  side.  A  further  object  is  to  ex- 
tend the  flat  side  of  the  resonator  more  or 

25  less  in  one  or  more  directions,  for  varying 
the  symphonic  quality  and  degree  of  the 
purifier.  A  further  object  is  to  provide  va- 
rious shaped  tone  and  sound  modifying 
openings  in  different  parts  of  the  body  for 

SO  varying  the  degree  and  quality  of  tone  and 
sound.  A  further  object  is  to  provide  a 
dome  top  for  the  body  which  mav  vary  in 
size  and  shape,  for  improving  the  acoustic 
and  also  the  symphonic  quality  and  degree 

35  of  the  purifier.  And  a  further  object  is  to 
provide  sound  modifying  tension  cords  or 
snares  which  may  be  applied  to  either  the 
body  or  the  wings. 

I  attain  these  objects  by  the  means  set 

40  forth  in  the  detailed  description  which  fol- 
lows, and  as  illustrated  in  the  accompany- 
ing drawings,  in  which — 

Figure  1  is  a  top  plan  view  of  the  purifier 
embodying  my  improvements.     Fig.  2  is  a 

45  front  side  elevation  of  the  same  mounted 
upon  a  well-known  reproducer.  Fig.  3  is  an 
end  elevation  of  the  same.  Fig.  4  is  a  modi- 
fied view  showing  the  extended  wings  and 
flat  top.    Fig.  5  is  a  modified  view  showing 

50  the  purifier  attached  to  the  reproducer  by 
means  of  legs.  Fig.  6  is  a  rear  side  elevation 
of  the  device  shown  in  Figs.  1,  2  and  3; 
showing  a  plurality  of  tension  cords.  Fig. 
7    is    another    modification    showing    ribs 

55  mounted  on  the  sounding  board.  Fig.  8  is 
still  another  modification  showing  a  dome 


top  and  a  hollow  sounding  board.  Figs.  9 
and  10  are  respectively  a  top  plan  and  a  side 
elevation  of  a  modified  sounding  board. 

In  the  drawings,  2  represents  generally  60 
the  reproducer  of  a  talking  machine,  in- 
cluding the  annular  rim  3,  the  diaphragm 
4,  the  vibration  bar  5,.  and  the  needle  6,  all 
of  which  parts  may  be  of  the  usual  style  or 
make.  65 

7  represents  the  hollow  resonator  com- 
prising the  body  of  the  tone  purifier,  having 
one  open  end  7',  which  faces  the  diaphragm 
4  and  rests  upon  or  engages  the  rim  3.  The 
body  7  is  preferably  larger  at  its  top  than  70 
at  its  bottom,  and  its  top  end  is  closed  by 
a  dome  8,  whose  eaves  preferably  extend 
beyond  the  walls  of  the  body,  as  shown  in 
Figs.  1,  2,  3  and  6.  The  domes,  however, 
may  extend  more  or  less  beyond  the  bodies,  75 
for  varying  the  quality  and  degree  of 
resonance.  The  domes  are  employed  par- 
ticularly for  more  perfectly  fociising  the 
reflected  resonated  sound  waves  upon  the 
diaphragm.  9  represents  a  number  of  tone  80 
and  sound  modifying  openings,  which  may 
be  disposed  in  different  parts  of  the  hollow 
body  7,  but  these  openings  are  preferably 
positioned  at  the  opposite  sides,  as  at  the  in- 
tersection of  the  body  with  the  flat  side  10,  85 
as  well  as  at  the  rear  extremity  of  the  dome 
8,  as  shown  at  9'.  In  the  present  case,  the 
flat  side  10  is  preferably  continued  in  oppo- 
site directions  beyond  the  body  or  bell  7, 
for  providing  wings  or  planes,  as  10'^ — 10",  90 
preferably  of  unequal  size  and  varying 
shapes.  By  thus  extending  the  flat  side  or 
sounding  board  of  the  resonator,  the  sym- 
phonic quality  and  degree  of  the  instrument 
is  varied,  thereby  rendering  the  reproduc-  95 
tions  of  the  records  more  clear  and  perfect 
than  heretofore.  The  wings  10' — 10"  may 
be  arranged  in  the  same  plane  as  the  flat 
portion  10,  or  they  may  be  curved  or  other- 
wise bent,  as  shown  in  Figs.  9  and  10.  This  lOO 
curving  of  the  wings  tends  to  steady  the 
whole  sound  board,  thus  controlling  the  vi- 
brations to  a  better  degree  and  giving  to 
the  tones  added  clarity  and  brilliancy.  The 
bell  or  body  7  is  preferably  in  direct  and  i05 
positive  contact  with  the  rim  3  of  the  sound 
box  or  transmitter  2,  so  that  the  vibrations 
of  the  said  rim  are  communicated  to  the 
bell,  and  particularly  to  the  flat  side  10  and 
the  wings  10' — 10",  where  the  vibrations  ll"3 
are  symphoniously  propagated,  after  which 
they  are  resonated  by  the  acoustic  propei'ties 
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of  the  holloAV  body  7.  The  tones  and  sounds 
of  the  instrument  are  still  further  improved 
as  to  clarity  and  tone  color  b,y  providing 
one  or  more  tension  cords  as  12 — 12',  which 
5  are  applied  to  the  body,  as  well  as  to  dif- 
ferent parts  of  the  extended  sounding  board. 
These  tension  cords  may  consist  of  any  suit- 
able material,  but  they  are  preferably  made 
in  whole  or  in  part  of  flexible  or  elastic  ma- 

10  terial.  In  Figs.  2  and  G  are  shown  a  num- 
ber of  the  tension  cords  applied  to  the  dif- 
ferent parts  of  the  body  7,  as  well  as  to  the 
wings  10' — IQ".  The  cords  12  are  preferably 
detachably  applied  to  the  set  screw  6',  which 

15  holds  the  needle  in  place,  the  ends  of  the 
said  cords  preferably  being  secured  to  the 
body  7  by  links  or  clips  13,  as  shown  in 
Fig.  3.  The  cords  12',  when  at  rest  are 
preferably  positioned  as  shown  in  full  lines 

20  in  Fig.  6,  and  are  capable  of  being  set  in  a 
number  of  different  positions,  as  shown  by 
the  dotted  lines  in  Fig.  6.  Each  different 
position  into  which  the  cords  are  placed  has 
a  different  modifying  effect.     These  tension 

25  cords  tend  to  stead_Y  both  the  vibration  bar 
and  the  resonator,  as  well  as  the  Avings 
10' — -10".  The  principal  function  of  the 
cords  12  and  12'  is  to  restrain  the  vibrations 
of  the  parts  and  thereby  vary  the  syrajDhonic 

30  and  acoustic  resonance,  producing  various 

pleasing  qualities  of  clarity  and  tone  color. 

In  Fig.  4  is  shown  a  relatively  large  bell 

shaped  resonator  1^,  having  a  flait  top  S""  and 

an    elongated    laterally   extended   sounding 

35  board  10\ 

In  Fig.  5  is  shown  a  smaller  conical 
i-esonator  7"  having  a  small  dome  top  8'' 
without  eaves  and  a  relatively  short  sound- 
ing board  10'\    In  this  view  the  resonator  is 

40  shown  supported  on  the  transmitter  2*  by 
means  of  legs  14.  I  find  that  to  apply  my 
resonator  to  certain  makes  of  reproducers 
it  is  necessary  to  provide  the  legs  referred 
to.    Besides  by  thus  restricting  the  metallic 

45  connection  between  the  resonator  and  the 
casing  2^  materially  modifies  or  changes  the 
purifying  effect. 

In  Fig.  7  is  shown  a  flat  top  resonator  to 
which  is  applied  a  modified  sounding  board 

^'^  10%  wherein  the  extended  wings  are  sub- 
stantially the  same  size  and  shape,  and  in 
which  I  provide  tone  and  sound  modifying 
rim  15  and  bars  IC,  Avhich  vary  the  quality 
and  degree  of  resonance. 

55  In  Fig.  8  is  shown  a  resonator  or  bell  7*^ 
having  a  dome  top  8"^,  which  slightly  over- 
hangs the  walls  of  the  bell,  and  a  tone  or 
sound  modifying  chamber  17  arranged  Avith- 
in  the  extended  sounding  board  lO'',  for  still 

^0  further  A^aryiag  the  quality  and  degree  of 
resonance. 

In  Figs.  1  and  2  are  shoAvn  rubber  or  other 
tone  modifying  masses  or  weights  20,  which 
are  preferably  fastened  to  the  Avings  10' — 10" 

^5  by   screAvs   21,   the   latter   passing   through 
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perforations  22  in  said  Avings.  The  masses 
20  may  be  disposed  in  different  positions  on 
the  Avings,  as  indicated  by  dotted  lines  in 
Fig.  2  for  giving  rigidity  to  and  steadying 
the  different  portions  of  said  Avings.  By  70 
the  use  of  the  masses  20  the  vibrations  of 
the  different  portions  of  the  sounding  board 
10' — 10"  may  be  varied — restrained,  for 
modifying  the  symphonic  quality  and  de- 
gree of  the  tones  and  sounds.  75 

In  operation,  the  vibrations  of  the  needle 
(3  are  transmitted  to  the  diaphragm  4  ancl 
from  the  diaphragm  into  the  casing  of  the 
sound-box  of  the  reproducer  2,  the  latter 
transmitting  them  into  the  Avails  of  the  puri-  80 
fier  7.  Tiius  the  vibrations  permeate  the  en- 
tire structure  of  the  purifier  and  are  sym- 
phoniously  propagated  largely  throughout 
the  extended  flat  side,  and  also  throughout 
the  extended  toj)  or  dome  8,  they  are  then  85 
resonated  by  the  acoustic  properties  of  the 
purifier  7  and  reflected  on  to  the  diaphragm, 
Avhich  receiA'es  them  and  transmits  them  as 
improved,  purified  tones  and  sounds,  syn- 
chronously Avith  the  regular  tones  jind  90 
sounds  of  the  diaphragm.  This  results  in 
the  tones  and  sounds  in  the  music  and 
speech  being  enriched,  strengthened  and 
i:)urified  hj  being  multiplied  and  given  a 
Avider  range  to  spread  and  develop  through-  95 
out  the  ample  size  of  the  extended  flat  side 
and  also  by  the  improved  acoustic  quality 
of  the  purifier,  ])articularly  the  enlarged  top 
of  the  i^art  7,  as  herein  shoAvn  and  described. 
Furthermore,  by  this  improvement  the  tones  100 
are  enriched  by  largely  overcoming  or  "  col- 
oring "  the  raAv  nasal  note  of  the  diaphragm 
by  the  increased,  rich,  fundamental  tone  of 
the  purifier.  Improved  articidation  and 
enunciation  are  effected  by  the  improved  105 
acoustic  qualities  of  the  purifier,  Avhich  is 
attained  by  the  peculiar  proportioning  of 
the  body  7,  and  by  better  focusing  the  re- 
flected soimds,  upon  the  diaphragm  by 
means  of  the  dome  8,  fis  Avell  as  by  the  pro-  110 
A'ision  and  arrangement  of  the  A'arious 
"  speaking  "  openings  9  and  9'. 

Having  thus  described  my  invention,  what 
I  claim  is  neAv  and  desire  to  secure  by  Let- 
ters Patent,  is —  115 

1.  A  tone  ])urifier  comprising  a  hollow 
liocly  having  one  open  end  and  one  closed 
end,  the  closed  end  comprising  a  dome  hav- 
ing projecting  eaves,  and  a  sounding  board 
comprising  one  side  of  said  body  and  hav-  120 
ing  Avings  extending  laterally  beyond  said 
bod3^ 

2.  A  tone  purifier  comprising  a  hollow 
body  haA'ing  one  open  end  and  one  closed 
end,  the  closed  end  comprising  a  dome  haA'-  125 
ing  projecting  eaves,  and  a  sounding  board 
com])rising  one  side  of  said  body  and  haA'- 
ing  Avings  of  unequal  size  extending  lat- 
erally beyond  said  body. 

3.  A  tone  purifier  comprising  a  hollow  130 
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body  having  a  reduced  open  end  and  an  en- 
larged closed  end  formed  dome-shaped,  a 
sounding  board  comprising  one  side  of  said 
bod3'  haA'irig  wings  extending  laterally  be- 
5  yond  said  body,  and  a  plurality  of  tension 
cords  secured  to  said  body  and  also  to  said 
wings. 

4.  A  combined  acoustic  and  symphonic 
tone    purifier,    comprising    a    hollow    body 

10  having  one  flat  side  comprising  a  sounding 
board,  the  ends  of  said  board  extending  lat- 
erallj'  beyond  the  body,  and  said  body  hav- 
ing tone  and  sound  modifying  openings  ad- 
jacent said  wings. 

15  5.  A  combined  acoustic  and  sjanphonic 
tone  purifier  comprising  a  hollow  body  hav- 
ing an  extended  dome-shaped  top  and  sound 
modifying  openings,  and  a  sounding  board 
comprising  one  side  of  said  body  and  hav- 

20  ing  wings  extending  laterally  beyond  said 
body. 

6.  A  tone  purifier  comprising  a  holloAV 
bod}^  having  one  flat  side  which  extends  in 
opposite  directions  beyond  the  body,  said 

25  body  having  an  extended  dome-shaped  top 
and  tone-and-sound  modifying  openings  po- 
sitioned at  the  intersection  of  the  body  with 
the  flat  side. 

7.  The  combination  with  the  diaphragm 
30  and  the  casing  of  a  reproducer,  of  a  sym- 
phonic resonator  comprising  an  extended 
sounding  board,  and  a  body  supporting  and 
conducting  the  vibrations  from  the  casing 
to  the  sounding  board,  said  body  having  an 

35  acoustic  chamber  receiving  sound  waves 
from  the  diaphragm. 

8.  The  combination  with  a  reproducer  in- 
cluding a  diaphragm,  of  a  symphonic  reso- 
nator comprising  an  extended  sound  board, 

40  and  a  hollow  body  supporting  said  sound 
board  having  an  acoustic  chamber  provided 


with  a  dome  top  adapted  to  focus  sound 
waves  upon  the  diaphragm. 

9.  The  combination  with  a  reproducer  in- 
cluding a  casing,  a  diaphragm  and  a  needle  45 
Imr,  of  a  hollow  body,  the  lower  end  there- 
of being  open  and  engaging  said  casing,  the 
upper  end  of  said  body  closed  by  a  dome,  a 
sounding  board  disposed  at  one  side  of  said 
body  having  wings  extending  laterally  from  50 
said  body,  and  said  body  having  a  plural- 
ity of  sound-modifying  openings  disposed 

at   the   intersection   of   the  body   and   the 
sounding  board. 

10.  The  combination  with  a  reproducer,  55 
of  a  hollow  body  having  a  contracted  lower 
end  engaging  the  reproducer,  its  top  end  be- 
ing enlarged  and  surmounted  by  a  dome, 
one  side  of  said  body  being  flat  and  pro- 
vided with  laterally  extending  Avings,  and  GO 
said  body  having  a  plurality  of  tone  and 
sound-modifying  openings  disposed  at  the 
intersection  of  the  body  with  said  wings  and 
between  the  dome  and  the  said  flat  side. 

11.  The  combination  with  a  reproducer  65 
comprising  a  casing  and  a  diaphragm,  of 
the  hollow  body  having  an  open  end  in  en- 
gagement Avith  said  casing  and  facing  said 
diaphragm,  the  top  of  said  body  being  en- 
larged and  dome-shaped,  and  an  elongated  70 
sounding  board  supported  by  said  body  and 
having  wings  extending  laterally  in  oppo- 
site directions  beyond  said  body. 

12.  A  tone  purifier  consisting  of  a  hoUoAv 
acoustic  body  having  one  flat  side  compris-  75 
ing  a  sounding  board,  the  ends  of  said  board 
extending  laterally  beyond  the  body,  and  a 
plurality  of  sound  and  tone  modifying 
masses  mounted  on  the  said  sounding  board. 

In  testim.ony  whereof  I  affix  my  signature.  80 

CHAELES  P.  MARSHALL. 
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2'o  all  whom  it  may  concern : 

Be  it  known  that  I,  Andkew  C.  Bolton, 
a  citizen  of  the  United  States,  and  a  resi- 
.  dent  of  the  city  of  NeAv  York,  borough  of 
5  Brooklyn,  in  the  county  of  Kings  and  State 
of  NeAv  York,  have  invented  a  new  and  Im- 
proved Filing-Cabinet  for  Disk  Records,  of 
which  the  following  is  a  full,  clear,  and  ex- 
act description. 

10  ^fv  invention  relates  to  the  sectional  typo 
of  cabinets  for  disk  records.  An  object  of 
the  invention  is  to  provide  a  simple  and  in- 
expensive cabinet  in  which  records  of  vari- 
ous sizes  can  be  filed  simultaneously,  and 

15  which  records  are  easily  accessible  independ- 
ent of  their  size.  Another  object  of  the  in- 
\'ention  is  to  provide  a  cabinet  for  disk  rec- 
ords which  will  present  a  portion  of  the  disk 
out  of  the  cabinet  when  the  access-giving- 

20  means  to  the  cabinet  are  operated.  A  fur- 
ther object  of  the  invention  is  to  provide  a 
cabinet  in  which  any  record  in  the  cabinet 
may  be  exposed  Avithout  exposing  the  other 
records  in  the  cabinet. 

25  With  the  above  and  other  objects  in  view, 
the  nature  of  which  will  more  fully  appear 
as  the  description  proceeds,  the  invention 
consists  in  the  novel  construction,  combina- 
tion and  arrangement  of    parts    as    herein 

30  fully  described,  illustrated  and  claimed.  In 
the  accompanying  drawings,  forming  part 
of  the  application,  similar  characters  of  ref- 
erence indicate  corresponding  parts  in  both 
views. 

3.5  Figure  1  is  an  elevation  of  a  cabinet  em- 
bodying, my  invention,  a  view  of  the  access- 
giving-means  being  shown  in  the  raised  po- 
sition; and 

Fig.  2  is  a  vertical  section  on  line  2 — 2, 

40  Fig.  1.     _ 

Referring  to  the  drawings.  3  is  a  top, 
open,  rectangularly-shaped  base  of  a  cabinet 
on  which  a  bottom  4  of  a  section  5  of  the 
cabinet  rests.     The  bottom  4  has  a  depend- 

45  ing  molding  6  at  the  edges  thereof  for  en- 
gaging the  base  to  prevent  the  section  5  from 
moving  on  the  base.  The  rear  walls  7  and 
the  side  walls  8  of  the  cabinet  are  braced 
at  the  upper  edges  by   a   false  top   9   de- 

50  pressed  below  the  upper  edges  but  spaced 
sufficiently  from  the  bottom  to  accommodate 
between  said  false  top  and  the  bottom  disks 
10  of  largest  size.  When  only  one  section 
is  used,  a  removable  top  11  rests  on  the  edges 

55  of  the  rear  and  side  walls  in  place  of  the 
bottoin  of  any  other  section.    The  top  has 


a  depending  molding  12  at  the  edges  there- 
of, similar  to  the  bottom  of  a  section,  to  pre- 
vent the  displacement  of  the  top  on  the  sec- 
tion. The  top  11  forms  a  shallow  casing  for  60 
which  a  hinged  cover  13  is  provided.  This 
casing  may  be  used  for  classifying  the  vari- 
ous records  filed  in  the  cabinet. 

The  space  between  the  side  walls  8  of  the 
section  5  is  partitioned  by  wire  members  14.  65 
One  end  of  each  wire  is  secured  in  the  bot- 
tom 4  adjacent  the  front  of  the  section  and 
the  other,  in  a  brace  15  secured  to  the  false 
top  9  adjacent  the  rear  wall.  The  distance 
between  the  adjacent  wires  14  is  such  as  to  70 
admit  only  a  single  record.  Each  of  the 
wires  is  preferably  covered  with  soft  ma- 
terial so  as  to  prevent  injur}^  to  the  disks. 
It  is  self-evident  that  if  desired  partition 
walls  may  be  provided  in  lieu  of  the  wires.  75 

Each  of  the  disk  spaces  is  closed  in  front 
by  a  slide  or  shutter  16.  consequently,  the 
front  of  the  cabinet  is  formed  of  a  series  of 
independent  slides  or  shutters.  Each  slide 
Avhen  closing  a  disk  space  has  its  upper  end  80 
engaged  between  the  front  edge  of  the  false 
bottom  9  and  the  front  molding  12  of  the 
top  11.  A  clearance  is  provided  betAveen  the 
upper  extremity  of  the  slide  16  and  the  top 
11  to  permit  the  loAver  extremity  of  the  slide  85 
to  be  raised  above  the  portion  17  of  the  front 
molding  6,  the  portion  17  locking  the  slide 
in  closed  position. 

To  expose  a  disk  space  a  slide  must  be 
raised  to  clear  the  raised  portion  17  of  the  90 
molding  6.    It  can  then  be  turned  on  a  bead 
18  provided  on  the  false  top  9  at  the  front 
of  the  section  and  moved  into  the  space  be- 
tween the  top  11  and  the  false  top  9,  the 
space  therebetAveen  being  sufficient  to  accom-  33 
modate  the  slide  16.     A  toe  19  is  provided 
on  each  slide  to  preA^ent  the  slide  from  being 
AvithdraAvn   from  betAveen  the  top   11   and 
the  false  top  9  and  to  retain  the  slide  in  a 
substantially    horizontal    position     on    the  100 
false  top,  as  shoAvn  in  full  line  in  Fig.  2 
To  facilitate  the  operation  of  the  slides,  each 
has  a  hook-shaped  cut-out  20  to  facilitate 
an  upAvard  movement  thereof.     Each  slide 
aboA'e  the  cut-out  20  is  reduced  to  facilitate  105 
the  engagement  thereof  by  the  fingers  when 
the  adjacent  slides  are  in  closed  position. 

To  maintain  disks  of  various  sizes  against 
the  corresponding  slides  16  the  bottom  4  has 
a  forwardly  inclined  portion  21   on  Avhich  110 
the  edges  of  all  the  disks  rest,  and  which  in- 
cline causes  said  disks  to  bear  with  their 
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edges  against  the  slides  16.  If  a  slide 
against  which  a  disk  bears  is  raised  and 
moved  into  the  position  as  shown  in  full  line 
in  Fig.  2,  the  incline  will  cause  the  said 
5  disk  to  roll  forward  until  stopped  by  the 
obstruction  formed  by  the  edge  22  on  the 
bottom.  Thus,  a  portion  of  a  disk  is  ex- 
posed, as  shown  in  dotted  line  in  Fig.  2, 
and  the  same  can  be  easily  removed  from 

10  the  space  in  the  section. 

From  the  above  description  is  will  be  seen 
that  in  my  cabinet  the  access-giving-means, 
that  is,  the  slide  16,  normall}^  maintain  the 
disks  on  the  incline  of  the  bottom  whereon 

15  the  disks  have  a  tendency  to  roll  through  a 
predetermined  distance. 
I  claim : 

1.  In  a  cabinet  for  disk  records,  means 
normally  tending  to  roll  the  disk  to  expose 

20  a  part  thereof  out  of  the  cabinet,  and  access- 
giving-means  adapted  to  engage  the  edge 
of  the  disks,  at  a  point  lying  on  a  substan- 
tiality horizontal  radial  line  and  resist  their 
rolling  movement. 

25  2.  In  a  cabinet,  an  inclined  bottom  for 
causing  the  disks  placed  edgewise  there- 
upon to  roll  toward  the  front  of  the  cabinet, 
and  access-giving-means  to  said  cabinet 
adapted  to  engage  the  edges  of  the  disks 

30  when  in  closed  position  at  a  point  lying  on 
a  substantially  horizontal  radial  line,  there- 
by normallj^  preventing  the  rolling  of  said 
disks  on  the  bottom,  said  bottom  luuing 
means  preventing  saicl  disks  from  rolling  off 

35  the  bottom  when  the  access-giving-means 
are  displaced  to  give  access  to  the  cabinet. 

3.  In  a  cabinet  for  disk  records,  means 
normally  tending  to  present  a  part  of  a  rec- 
ord out  of  the  cabinet,  and  access-giving- 

40  means  to  the  cabinet  normally  preventing 
said  first-mentioned  means  from  advancing 
a  record  out  of  the  cabinet. 

4.  In  a  cabinet  for  disk  records,  a  bottom 
haying  a   forwardly   inclined  part   f(^'   r,e- 

45  ceiving  dislrs  edgewise  thereupon,  means 
sub-dividing  said  cabinet  into  spaces  for  in- 
dividual disks,  and  a  closing  front  formed 
of  independent  closing  members  for  each  in- 
dividual space,  each  of  said  closing  mem- 

50  bers  adapted  to  engage  the  edge  of  a  record 
within  the  space  resting  on  the  incline,  said 
incline  adapted  to  normally  present  a  por- 
tion qf  a  disk  out  of  the  space  when  the 
closing    members    are    displaced    from    the 

55  iroT^t  of  the  cabinet. 


5.  In  a  cabinet  for  disk  records,  a  bottom 
having  a  forward  incline  for  receiving  disks 
edgewise  thereupon,  a  false  top  spaced  from 
the  top  of  the  cabinet,  means  between  the 
bottom  and  the  false  top  subdividing  the  60 
cabinet  into  individual  spaces,  each  adapted 

to  receive  a  record,  a  front  for  said  cabinet 
formed  of  glides,  one  for  each  individual 
space,  and  adai^ted  to  engage  the  edge  of  a 
disk  within  the  space,  means  at  the  bottom  65 
for  locking  the  slides  against  lateral  move- 
ment, said  slides  adapted  to  be  placed  in 
the  space  between  the  false  top  and  the  top 
()f  the  cabinet  to  expose  any  of  the  jndi- 
^'idual  sjjaces  whereby  a  record  in  an  ex-  70 
posed  space  will  be  caused  by  the  incline  to 
roll  forward  and  expose  a  part  thereof,  sub- 
stantiall_y  as  and  for  the  purpose  set  forth. 

6.  In  a  cabinet  for  disk  records,  a  bottom 
haA'ing   a   forwardly-inclined   part   for   re-  75 
ceiving   disks   edgewise,   said   incline   noi'- 
mally  tending  to  cause  tlie  disk  i)laced  thei'c- 
upon  to  roll  forward  to  expose  a  part  tliere- 

of  out  of  the  cabinet,  a  false  top  spaced  from 
the  top  of  the  cabinet,  Avires  extending  froiu  80 
the  bottom  of  the  cabinet  to  the  false  top 
thereof  and  subdividing  the  cabinet  into  in- 
dividual   spaces,    a    front    for    the    cabinet 
formed  of  independent  slides,  one  for  et\ch 
individual  space,  each  of  said  slides  being  85 
adapted  to  engage  a  disk  within  the  space 
and  each  of  said  slides  adapted  to  turn  about 
the  front  edge  of  the  false  top  when  mov- 
ing said  slide  into  the  spuce  between  the  false 
top  and  the  top  of  the  cabinet,  and  means  90 
iu  the  front  of  the  cabinet  ut  the  bottom 
thereof    normally    preventing   the    turning 
movement  of  the  slides,  said  slides  having  a 
])redetei'mined    limiting    movement    toward 
the  top  of  the  cabinet  to  clear  the  same  ^)f  95 
the  means   at   the  bottom,   and   wiiereby   a 
slide  cau  be  moved  from  its  normal  position 
into  the  space  between  tlie  false  top  and  the 
top,  of  the  cabinet  and  whereby  a  disk  placeil 
on  the  incline  of  the  bottom  is  allowed  {n  100 
roll   to   ex])ose   a   part  thereof   out   of   the 
cabinet,  substantially  as  and  for  the  purpose 
set  forth. 

In  testimony  whereof  I  have  signed  my 
nanie  to  tliis  specification  in  thp  pveseii^ce  ol'  105 
two,  subscribing  witnesses. 

ANDREW  CHARLES  BOLTON. 

Witnesses : 

Charles  Ukgricht, 
B.  W.  Fin  KEN. 


Copies  of  th^s  patent  m^y  be  oMaiii,?d  for  five  ceixts  each,  by  addressing  the  "Commissioufr  of  P.atents, 

Washington,  D.  C." 
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To  all  whom  it  may  concern: 

Be  it  known  tluit  I,  Forest  Cheney,  a 
citizen  of  tlie  United  States,  residing  at  Chi- 
cago, in  the  county  of  Cook  and  State  of 
5  Illinois,  have  invented  certain  new  and  use- 
ful Improvements  in  Phonograph  -  Kepro- 
ducers,  of  which  the  following  is  a  speci- 
fication. 

The  principal  object  of  my  invention  is 
10  to  provide  a  new  and  improved  device  for 
rej^roducing  sound  from  a  record.    Another 
object  of  my  invention  is  to  provide  a  pho- 
nograph reproducer  with  two   diaphragms 
working  op]:>ositely  to  one  another  so  as  to 
15  give  an  increased  intensit}''  in  the  reproduc- 
tion of  the  sound  from,  a  record.     Another 
object  of  my  invention  is  to.  provide  mecha- 
nism for  transmitting  the  vibrations  of   a 
reproducer  stylus  to  two  diaphragms  to  vi- 
20  brate  the  latter  in  opposition  to  one  another. 
All    these   objects    and   others   will   be   ex- 
plained  and   made   clear   in  the   following 
specification  and  claims,  taken  with  the  ac- 
companying drawings  in  which  I  have  illus- 
25  trated  two  specific  embodiments  of  my  in- 
vention; it  will  be  understood  that  the  in- 
vention is  defined  in  the  appended  claims. 
I  noAv  proceed  to  describe  the  two  specific 
embodiments,  which  as  I  have  stated,  are 
30  shown  in  the  drawings. 

Figure  1  is  an  elevation. 

Fig.  2  is  a  vertical  section  on  the  line  2 
of  Fig.   1  loolring  in  the  direction  of  the 
arrows. 
35       Fig.  3  is  a  top  plan  view. 

Fig.  4  is  an  elevation  with  the  lower  part 
in  section  of  the  second  form  of  m}^  device. 

Fig.  5  is  a  vertical  section  taken  on  the 
line  5,  5  of  Fig.  4  looking  in  the  direction 
40  of  the  arrows. 

Figs.  6,  7  and  8  are  perspective  views  of 
f  L-agmentary  details. 

Eeferring  to  the  embodiment  of  my  in- 
vention depicted  in  Figs.  1,  2  and  3,  the  cas- 
45  ing  11  carries  two  diaphragms  13  and  13' 
Avith  the  respective  chambers  12  and  12'  be- 
hind them  both  opening  through  the  pas- 
sages 15  and  15'  into  the  single  central 
chamber  14  which  leads  through  the  con- 
50  duit  16  to  the  sound  amplifying  horn  not 
shown  in  the  drawings. 

The  lever  17  has  an  intermediate  fulcrum 
with  pivot  points  supported  on  the  bar  18 
and  opposite  thereto,  the  point  carried  by 


the  bar  18  being  made  adjustable.     At  its  55 
lower  end  lever  17  has  a  sleeve  19  carrying 
the  needle  20  adapted  to  be  secured  therein 
by  the  set  screAV  21.     Also  at  its  loAver  end 
the  lever  17  has  a  laterally  extending  arm 

22  at  the  extremity  of  which  is  a  pin  and  60 
socket   connection   25   to  the   lever  23   ful- 
crumed  at  24.     The  upper  end  of  the  lever 

23  is  connected  at  26  to  the  center  of  the 
diaphragm  13. 

At  its  upper  end  the  lever  17  has  an  oft-  65 
set   arm   22'    (opposite   to  22)    which   con- 
nects through   a   pin   and  socket  joint  25' 
with  the  lever  23'  fulcrumed  at  24'  and  con- 
nected at  26'  Avith  the  diaphragm  13'. 

It  Avill  be  seen  that  as  the  stylus  20  is  70 
vibrated   by   the   record,  the  lever   17  Avill 
l)e  oscillated  about  its  intermediate  fulcrum 
and  this  movement  Avill  be  transmitted  in 
opposite  directions  through  the  two  levers 
23  and  23'  to  the  diaphragms  13  and  13'.  75 
Thus  the  tAvo  diaphragms  13  and  13'  will 
move  aAvay  from  one  another  in  unison  and 
toAvard  one  another  in  unison  so  that  they 
Avill  act  together  to  produce  condensations 
and  rarefactions  of  the  air  Avithin  the  cham-   80 
bers  12  and  12'  and  the  intermediate  con- 
necting chamber  14. 

Thus  it  Avill  be  seen  that  the  sound  trans- 
mitted from  the  vibrations  of  the  stylus  20 
will  be  augmented,  reinforced,  or  intensified.  85 

Eeferring  now  to  the  embodiment  of  my 
invention  shown  in  Figs.  4  to  8,  inclusive, 
this  has  a  shell  or  casing  11  with  the  dia- 
phragms 13  mounted  therein  similar  to  the 
form  shown  in  Figs.  1,  2  and  3.  While  the  90 
vibration  transmitting  mechanism  is  differ- 
ent in  structure,  its  effect  is  the  same.  On 
each  side  there  is  a  leA-er  30  with  its  upper 
end  31  attached  to  the  respective  diaphragm 
13.  Each  IcA'cr  30  is  pivoted  intermediately  95 
at  32  and  its  other  end  consists  of  a  point 
33,  the  two  points  33  on  the  tAvo  levers  30 
being  directed  toward  each  other,  as  shown 
in  Fig.  5.  The  yoke  34  depends  from  the 
casing  11  and  above  this  yoke  34  are  two  100 
doAvnwardly  directed  pivot  points  35,  Avhich 
engage  corresponding  sockets  37  in  the  short 
IcA'er  36  shown  in  perspectiA^^e  in  Fig.  8.  Un- 
derneath the  lever  36  is  a  cushion  38  of  rub- 
ber, beneath  which  is  a  metal  plate  39  held  105 
by  the  shouldered  screAvs  40  in  the  yoke  34. 

One  end  of  the  lever  36  has  a  sleeve  or 
collar  41  which  carries  an  obliquely  direct- 
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ed  stylus  42  secured  by  the  set  scvew  4'5. 
The  other  end  of  the  lever  36  has  V-section 
grooves  44  on  its  sides  which  engage  respec- 
tively with  the  points  33  that  terminate  the 
5  levers  30. 

In  the  particular  embodiment  of  ni}^  in- 
vention shown  in  Figs.  4  to  8,  I  have  showii 
the  stjdus  42  inclined  to  the  surface  of  the 
record  45 ;  it  being  assumed  in  this  instance 

10  that  the  record  is  one  embodying  a  com- 
bined "hill  and  dale"  cut  and  a  "  zig-zag" 
cut. 

It  will  also  be  seen  that  in  the  embodiment 
of  Figs.  4  to  8,  the  lever  36  is  held  in  en 

15  gagement  with  the  pivot  points  35  by  means 
of  pressure  transmitted  through  the  cushion 
38.  The  degree  of  this  pressure  is  adjust- 
able bj^  means  of  the  screws  40.  This  fea- 
ture is  not  claimed  in  this  application. 

20  It  will  be  seen  that  a  vibration  of  the 
point  of  the  stylus  42  results  in  an  up  and 
doAvn  oscillation  of  the  end  of  the  lever  36 
carrying  the  gvooxes  44.  This  up  and  down 
vibration   is  transmitted  to   the   points   33, 

25  and  thereby  through  the  levers  30  o])posite 
vibrations  are  imparted  to  the  diaphragms 
13.  The  effect  is  the  same  as  for  the  foi-m 
of  my  invention  illustrated  in  Figs.  1,  2 
and  3. 

30       I  claim: 

1.  In  a  sound  reproducer,  two  parallel 
diaphragms  with  adjacent  chambers  be- 
tween them  connected  to  a  common  sound 
outlet,  a  stylus,  and  mechanism  from  the 

35  stylus  to  the  diaphragms  to  make  the  latter 
vibrate  oppositely. 

2.  In  a  sound  reproducer,  two  parallel 
diaphragms  with  adjacent  chambers  be- 
tween them  connected  to  a  common  sound 

40  outlet,  levers  connected  to  said  diaphragms 
on  their  outer  sides,  a  stylus,  and  connec- 


tions from  the  stylus  to  said  levers  to  vi- 
brate the  diaphragms  oppositely. 

3.  In  a  sound  reproducer,  two  parallel 
diaphragms,  a  stylus  below  the  same,  a  le-  45 
ver  caiTying  the  said  stylus,  two  additional 
levers  pivotally  and  directly  connected  to 
the  first  mentioned  lever  and  also  connected 
respectively  to  the  two  diaphragms,  and  a 
common  sound  outlet  leading  from  both  of  50 
said  diaphragms. 

4.  In  a  sound  reproducer,  two  parallel 
diaphragms,  two  pivotally  mounted  levers 
arranged  oppositely  adjacent  the  outer  sides 

of  said  diaphragms,  an  actuating  lever  hav-  65 
ing  a  pin  and  socket  connection  with  each 
of  said  levers,  and  a  stylus  mounted  on  said 
actuating  lever. 

5.  In  a  sound  reproducer,  two  parallel 
diaphragms,  two  pivoted  levers  normally  60 
disposed  in  parallel  planes  and  each  con- 
nected to  one  of  said  diaphragms,  an  actu- 
ating lever  carrying  a  stylus  and  directly 
connected  to  each  of  said  levers  whereby 
said  diaphragms  are  moved  toward  or  awa}'  65 
from  each  other  simultaneously,  and  a  com- 
mon sound  outlet  leading  from  both  of  said 
diaphragms. 

6.  In  a  sound  reproducer,  two  parallel 
diaphragms,  levers  connected  to  said  dia-  70 
phragms  on  their  outer  sides,  an  actuating 
lever  having  oppositely  directed  angularly 
disposed  ends,  each  pivotally  connected  to 
one  of  said  first  named  levers,  and  a  stylus 
carried  by  said  actuating  lever.  75 

In  testimony  whereof,  I  have  subscribed 
my  name. 

FOREST  CHENEY. 

Witnesses : 

Geo.  L.  Wilkinson, 
Edythe  M.  Anderson. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents 
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Specification  of  Letters  Patent.         Ptlteilted  June  36,  191 T. 

Application  filed  December  14,  1914.     Serial  No.  877,049. 


To  all  whom  it  may  concern: 

Be  it  knoNAn  that  I,  Eij)ridge  E.  Joh:n«on, 
a  citizen  of  the  United  States,  and  a  resident 
of  Merion,  county  of  Montgomery,  and  State 
5  of  Pennsylvania,  have  invented  certain  new 
and  useful  Improvements  in  Tone-Modulat- 
ing Devices  for  Talking-Machines,  of  which 
the  following  is  a  specification,  reference 
being  had  to  the  accompamdng  drawings. 

10  Among  the  principal  objects  of  my  inven- 
tion are  to  provide  means  whereby  the  sound 
waves  projected  from  a  talking  machine 
during  the  repioduction  of  sound  may  be 
modulated,  controlled  and  varied;  to  pro- 

15  vide  means  whereby  such  sound  waves  may 
be  modulated,  controlled  and  varied  by  a 
person  located  at  any  desired  distance  from 
the  talking  machine,  and  which  shall  con- 
sist of  but  a  small  number  of  parts  of  simple 

20  design  and  construction.  Further  objects  of 
my  invention  are  to  provide  tone  modulat- 
ing means  which  may  be  iitilized  or  not  as 
desired;  which  Avhen  not  in  use,  will  in  no 
way  affect  or  hamper  the  reproduction  of 

25  sound  by  the  machine,  and  which  will  in  no 
way  injure  the  appearance  or  beauty  thereof, 
or  render  the  same  unsightly. 

Further  objects  of  my  invention  are  to 
provide    means    selective    in    their    nature 

30  whereby  the  sound  waves  projected  from  a 
talking  machine  during  the  reproduction  of 
sound  may  be  modulated,  varied  or  con- 
trolled, said  means  being  capable  of  selective 
as  well   as   conjoint  operation,  either   at  a 

35  distance  from  the  talking  machine  or  adja- 
cent thereto  in  such  manner  as  to  produce 
substtintially  any  desired  tone  effect  or  mod- 
ulation. 

My  invention  also  inchules  all  of  the  other 

40  various  novel  objects  and  features  of  con- 
struction and  arrangement  hereinafter  more 
definitely  specified. 

In  the  accompanying  drawings.  Figure  1 
is  a  vertical  longitudinal  section  through  a 

45  talking  machine  embod3dng  one  form  of  my 
invention,  certain  parts  being  shown  in  ele- 
vation for  the  sake  of  clearness,  and  Figs.  2 
and  3  are  transverse  horizontal  sections 
thereof,  showing  certain  parts  of  the  device 

50  in  various  different  positions  assumed  dur- 
ing the  operation  thereof. 

While  various  embodiments  of  the  inven- 
tion may  be  readily  employed  in  connection 
with  talking  machines  of  different  forms, 


the  talking  machine  which  I  have  illustrated  55 
in  the  drawings  comprises  a  cabinet  having 
a  front  wall  1,  back  wall  2,  side  walls  3  and 
4,  and  a  lid  5  suitably  hinged  to  the  back 
wall  at  6.     The  cabinet  may  be  interiorly 
provided  with  transverse  horizontal  parti-  60 
tions  10  and  11,  the  former  having  a  suitable 
aperture  13  for  the  reception  of  the  actuat- 
ing means  or  motor  which  may  be  of  any 
suitable  or  preferred  construction,  the  same 
forming  no  part  of  my  invention.    The  mo-  65 
tor  shown  in  the  drawings  comprises  a  plate 
16  secured  to  the  partition  10  and  extending 
over  the  apei'ture  13  from  Avhich  is  suita- 
bly suspended  a  bracket  17  supporting  the 
spring  barrel  18  having  suitable  gearing  19  70 
meshing  with  a  worm  20  upon  the  vertical 
shaft  21  journaled  at  its  lower  end  and  ex- 
tending upwardly  through  the  ])late  to  sup- 
port the  usual  turntable  23  on  which  may  be 
placed  a  sound  record  24.     The  motor  inay  75 
also  be  provided  with  governing  means  26 
which  may  be  of  any  desired  form,  and  with 
braking  means  27. 

The  sound  reproducing  means  30,  also  of 
any  suitable  or  preferred  construction  and  80 
located  above  the  turntable  in  the  usual 
manner,  may  be  piv^otally  connected  by 
means  of  a  U-shaped  tube  32  to  the  usual, 
]5referably  tapering,  tone  arm  34  extending 
toward  the  rear  of  the  cabinet  and  supported  85 
adjacent  its  larger  and  downwardly  turned 
end  by  any  suitable  means,  such  for  instance 
as  the  bracket  36  and  pivot  37,  so  as  to  ren- 
der it  freely  movable  in  a  horizontal  plane. 

The  downwardly  turned  end  of  the  tone  90 
nrm  may  be  arranged  to  communicate  with 
the  sound  conveyer  40  located  beneath  the 
partition   10   and   suit.^.bly   secured   thereto 
iis  by  bolts  43  extending  tlirough  the  parti- 
tion and  through  a  suitable  horizontal  flange  95 
44  preferably  integral  with  the  sound  con- 
veyer, so  that  the  sound  conveyer  is  support- 
ed entire!}^  from  the  partition.     If  desired, 
however,  any  other  method  of  attachment 
or  support  may  be  utilized.     The  sound  con-  lOO 
veyer  may  comprise   an  upwardly  extend- 
ing portion  41  preferably  substantially  cir- 
cular in  cross  section,  and  a   substantially 
horizontal    portion   42   preferably   substan- 
tially rectangular  in  cross  section  and  hav-  105 
ing  a  substantially  horizontal  bottom  wall 
47,  a  slightly  upwardly  divergent  top  wall 
48   and  sharply   outwardly  divergent  side 
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walls  49  and  50,  the  whole  sound  conveyer 
being  preferably  formed  of  metal  and,  if 
desired,  being  provided  with  a  vertical  in- 
tegral web  52  for  the  purpose  of  strength- 
r-,  ening  the  construction  to  render  it  more 
rigid  and  resistant  to  vibration.  Periph- 
erally around  the  larger  end  of  the  sound 
conveyer  may  be  located  a  suitable  flange 
54  adapted  for  the  reception  of  one  end  of 

-jn;  the  amplifier  55  secured  within  the  flange 
in  any  desired  manner,  and  comprising  a 
substantially  horizontal  bottom  56,  an  up- 
wardly divergent  top  57  and  outwardly  di- 
vergent side  walls  58,  the   angular  diyer- 

■;;  u  gence  of  the  latter  being  substantially  simi- 
lar to  the  angular  divergence  of  the  walls 
49  and  50  of  the  sound  conveyer,  and  the 
angular  divergence  of  the  top  57  being  pref- 
erably considerably  greater  than  that  of  the 

23  top  47  thereof.  The  amplifier  may  he 
formed  of  wood  or  other  suitable  material 
and,  if  desired,  may  be  provided  with  a  plu- 
rality of  suitable  interior  partitions  or 
sounding  boards  60.     The  amplifier  pref- 

25  erably  terminates  adjacent  to,  but  not  in 
contact  with,  the  front  wall  1  of  the  cabinet 
which  is  provided  with  a  preferably  rec- 
tangular opening  or  aperture  65,  substan- 
tially  coextensive   with   the   mouth   of  the 

30  amplifier,  through  which  the  sound  waves 
issuing  t?ierefrom  are  permitted  to  pass  out 
of  the  cabinet,  and  which  may  be  provided 
with  a  pair  of  suitable  closures  or  doors  67 
and  68  hinged  to  the  wall  of  the  cabinet  by 

35  hinges  69  and  70,  a  pair  of  catches  72  com- 
prising upwardly  spring-pressed  balls  or 
other  suitable  means  adapted  for  engage- 
ment within  apertures  73  in  the  edges  of 
the  doors  serving  to  hold  the  latter  in  closed 

40  position,  as  shown  in  the  dotted  lines  in 
Fig.  2,  when  desired. 

As  is  well  known,  the  position  of  the  doors 
with  relation  to  the  mouth  of  the  amplifier 
materially  affects  the  volume  of  sound  issu- 

45  ing  therefrom,  the  loudest  reproduction  be- 
ing obtained  with  the  doors  in  extreme  open 
position,  as  shown  in  solid  lines  in  Fig.  2, 
and  the  most  muffled  when  the  doors  are 
fully   closed,  as  shown  in  dotted  lines  in 

50  that  fig-ure,  a  proportionate  volume  of  sound 
being  obtained  Avhen  the  doors  are  in  posi- 
tions intermediate  of  these  extremes.  For 
the  purpose,  therefore,  of  controlling  the 
position  of  the  doors  from  a  point  either 

55  at  a  distance  from  the  talldng  machine  or 
adjacent  thereto,  I  make  use  of  certain  com- 
binations of  parts  and  instrumentalities, 
and  in  the  form  of  the  invention  illustrated, 
the  same  may  consist  of  a  pluralit}^  of  bell- 

O  crank  levers  80,  81  and  82  pivoted  respec- 
tively upon  suitable  stationary  pivots  83,  84 
and  85  secured  to  the  pai'tition  11.  One  arm 
86  of  the  bell-crank  80  extends  substantially 
toward  the  rear  of  the  cabinet  and  has  at- 

G5   tached  to  it  a  suitable  cord  or  chain  87  pass- 


ing diagonally  across  the  top  of  the  parti- 
tion 11  and  over  a  pulley  88  mounted  upon 
a  bracket  89  secured  in  fixed  relation  with 
the  cabinet,  and  preferably  positioned  with- 
in a  suitable  aperture  90  formed  in  the  wall  ^q 
thereof.  From  thence  the  cord  87  passes 
without  the  cabinet  and  extends  for  any  de- 
sired distance  as,  for  instance,  across  the 
room  in  which  the  machine  is  located,  a  ring 
92  or  other  suitable  device  being  preferably  75 
provided  at  its  end  to  afford  a  convenient 
hold  for  the  hand  of  the  operator.  If  de- 
sired, a  suitable  escutcheon  plate  93  may  be 
attached  to  the  exterior  of  the  cabinet  over 
the  aperture  90  to  form  a  finish  therefor,  gQ, 
the  plate  being  provided  with  a  suitable 
opening  through  Avhich  the  cord  87  may 
pass. 

The  other  arm  94  of  the  bell-crank  80  is 
pivotally  attached  to  a  suitable  link  95  in  85 
turn  pivotally  attached  to  a  suitable  bracket 
96  secured  to  the  inside  of  the  door  67,  and 
at  a  point  substantially^  midway  of  the 
length  of  the  arm  86  may  be  pivotally  at- 
tached another  suitable  link  98  connecting  90 
said  arm  with  the  end  of  one  arm  of  the 
bell-crank  81,  the  end  of  the  other  arm  of 
this  crank  being  similarly  pivotally  con- 
nected by  the  link  99  M'ith  the  end  of  one 
arm  of  the  bell-crank  82.  The  end  of  the  95 
other  arm  of  the  crank  82  is  pivotally  con- 
nected by  a  link  100  with  a  bracket  102 
upon  the  door  68,  in  a  manner  similar  to 
that  already  described  in  connection  with 
the  door  67.  A  suitable  recess  104  may  be  lOO 
provided  adjacent  the  lower  inner  edge  of 
each  door  in  order  to  prevent  the  links  95 
and  100  from  striking  against  the  corners 
of  the  doors  during  the  opening  movement 
and  thus  preventing  them  from  assuming  105 
the  fully  opened  position  shown  in  Fig.  2, 
the  recesses  permitting  the  links  to  pass  be- 
yond the  planes  of  the  inner  surfaces  of  the 
doors  for  this  purpose.  In  certain  con- 
structions, however,  the  recess  might  be  11 0 
omitted  and  the  links  so  shaped  that  the 
doors  could  assume  a  fully  opened  position 
without  the  links  striking  against  the  inner 
corners  of  the  doors. 

Suitably  positioned  in  the  partition  11  is  li-'^ 
a  stud  105  to  which  is  attached  one  end  of 
the  coil  spring  106,  the  other  end  being  se- 
cured at  a  suitable  point  upon  the  link  98. 
This  spring  is  so  proportioned  as  to  be  al- 
ways under  some  tension  no  matter  what  123 
the  position  of  the  link  98,  the  tension  be- 
ing at  a  minimum  when  the  doors  are  fully 
opened,  as  shown  in  solid  lines  in  Fig.  2, 
and  at  a  maximum  when  the  doors  are  fully 
closed,  as  siiown  in  dotted  lines  in  that  fig-  I^j 
ure.  The  various  parts  are  so  positioned 
and  arranged  and  the  lengths  of  the  links 
and  of  the  arms  of  the  bell-cranks  are  so 
proportioned,  that  the  tendency  of  the 
spring  will  always  be  to  pull  the  link  98  in  130 


1,231,370 


o 


the  direction  of  the  arrow,  thereby  forcing 
the  long  arm  of  tlie  bell-crank  80  in  a  simi- 
lar direction  and  pushing  the  link  95  out- 
wardly to  open  the  door  67  to  the  limit  of 
5  its  mo\-ement,  a  similar  pressure  being  con- 
stantly exerted  on  the  door  68  through  the 
action  of  the  other  bell-cranks  and  their 
adjacent  links.  It  will  be  readily  per- 
ceived, however,  that  the  tendency  of  the 

jC  spring  to  open  the  doors  outwardly  may  be 
counteracted  b}^  a  sufficient  pull  upon  the 
cord  87  so  that  by  suitable  manipulation  of 
the  cord  the  doors  may  be  made  to  assume 
an}'  desired  position  from  the  extreme  limit 

15  of  outward  movement,  as  shown  in  Fig.  2 
in  solid  lines,  through  any  number  of  in- 
termediate positions,  as  shown  in  Fig.  3,  to 
closed  position  as  shown  in  the  former  fig- 
ure in  dotted  lines,  in  which  latter  position 

20  the  doors  will  remain  without  any  tension 
upon  the  cord  87  by  reason  of  the  action  of 
the  spring  catches  72  hereinbefore  referred 
to,  which  are  so  arranged  as  to  hold  the 
doors  in  closed  position  against  the  pull  of 

■?.5  the  spring  106. 

It  will  be  further  understood  that  the  va- 
rious bell-cranks  and  links,  as  well  as  the 
spring  106  hereinbefore  referred  to,  are 
preferably    positioned    adjacent   the   upper 

30  surface  of  the  partition  11  and  between  it 
and  the  bottom  of  the  amplifier  and  sound 
conveyer,  which  are  spaced  sufficiently  far 
from  the  surface  of  the  partition  to  permit 
the  free  operation  of  the  various  parts,  as 

35  clearly  shown  in  Fig.  1.      • 

While  it  is  possible  by  proper  manipula- 
tion of  the  cord  87  to  cause  the  doors  to 
assume  various  positions  to  vary  and  con- 
trol the  volume  of  sound  issuing  from  the 

40  amplifier,  a  somewhat  more  perfect  tone 
modulation  may  be  attained  when  the  doors 
are  manipulated  in  conjunction  with  cer- 
tain other  means,  preferably  located  within 
the  sound  conveyer  itself,  and  which  may 

45  preferably  comprise  a  plurality  of  shutters 
movably  positioned  within  the  sound  con- 
veyev  in  such  manner  that  their  relation  to 
the  sound  passage  may  be  controlled  from 
the  exterior  of  the  machine,  preferably  from 

50  the  same  point  from  which  the  position  of 
the  doors  is  controlled,  and  while  these  shut- 
ters may  be  formed  and  actuated  in  various 
manners,  I  prefer  to  employ  shutters  con- 
stnicted  substantially  as  follows:  The  shut- 

55  ter  110  is  preferably  positioned  within  the 
sound  conveyer  adjacent  the  upturned  por- 
tion 41  thereof,  and  comprises  the  shutter 
proper  formed  preferably  of  a  plate  of  suit- 
able metal  or  other  material  and  rigidly  se- 

60  cured,  as  by  screws  111,  to  a  suitable  shaft 
112  journaled  in  the  sides  of  the  sound  con- 
veyer which,  if  desired,  may  be  provided 
with  a  bushing  114  to  provide  a  suitable 
bearing  for  the  shaft.    The  shaft  may  pro- 

65  ject    a    considerable    distance    beyond    the 


sound  conveyer,  preferably  toward  that  side 
of  the  cabinet  upon  which  the  pulley  90  is 
secured,  and  a  suitable  lever  116  may  be 
fixedly  secured  to  the  shaft  by  a  set  screw 
or  other  suitable  means.  To  one  end  of  the  70 
lever  may  be  attached  a  suitable  coil  spring 
118,  the  other  end  of  which  is  secured  to  a 
lug  119  on  the  sui-face  of  the  partition  11. 
A  suitable  cord  or  chain  120  is  attached  to 
the  other  end  of  the  lever,  from  which  point  75 
it  passes  downAvardly  under  a  pulley  122 
mounted  upon  a  bracket  secured  to  the  par- 
tition 11  and  from  thence  diagonally  to- 
ward the  corner  of  the  cabinet,  and  passing 
through  a  suitable  opening  125  in  the  wall  80 
thereof,  extends  outwardly  therefrom  for 
any  desired  distance,  the  length  of  the  cord 
outside  of  the  cabinet  being  preferably  sub- 
stantially the  same  as  the  cord  87,  so  that 
the  operation  of  the  two  cords  may  be  car-  85 
ried  on  from  the  same  point.  A  ring  92' 
may  be  attached  to  the  end  of  the  cord. 

It  will  be  evident  that  the  spring  118  will 
normally  tend  to  draw  the  adjacent  end  of 
the  lever  116  downwardly,  thus  serving  to  00 
turn  the  shutter  110  upwardly  to  a  position 
substantially  parallel  with  the  top  of  the 
amplifier,  the  shaft  112  being  preferably 
positioned  at  a  point  in  the  side  walls  of  the 
sound  conveyer  just  below  the  under  surface  95 
of  the  top  48.  When,  however,  the  cord 
120  is  pulled,  the  other  end  of  the  lever  will 
be  depressed  and  the  spring  extended,  where- 
by the  shutter  may  be  caused  to  assume  any 
position  between  fully  opened,  as  shown  100 
in  solid  lines  in  Fig.  1,  and  fully  closed,  as 
shown  in  dotted  lines  therein,  thus  changing 
the  shape  and  restricting  the  area  of  the 
passage  in  the  sound  conveyer  through 
which  the  sound  waves  must  pass,  the  shape  105 
of  the  shutter  being  pi-eferably  substantially 
that  of  the  cross  section  of  the  sound  con- 
veyer adjacent  thereto,  so  that  when  the 
shutter  is  in  closed  position  the  passage 
through  the  sound  conveyer  will  be  com-  no 
pletely  obstructed,  which,  however,  does  not 
serve  to  entirely  muffle  the  reproduction  of 
sound  by  the  machine. 

For  the  purpose  of  obtaining  the  fullest 
possible  control  over,  and  modulation  of,  115 
the  sound  waves  and  for  obtaining  the  most 
artistic  and  pleasing  effects,  I  prefer  to  po- 
sition a  second  shutter  1.30  substantially  ad- 
jacent the  mouth  of  the  sound  conveyer  and 
directly  behind  the  amplifier.  While  the  120 
size  of  this  shutter  will  necessarily  be  some- 
what greater  than  that  of  the  shutter  110 
in  order  that  it  may  substantially  close  the 
passage  in  the  sound  conveyer  when  de- 
pressed, the  construction  and  arrangement  125 
of  the  shutter  and  of  its  operating  mecha- 
nism, may  preferably  be  substantially  simi- 
lar to  that  already  described  in  connection 
with  the  shutter  110,  the  shutter  being  at- 
tached to  a   shaft   112',   journaled  in  the  130 
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M'alls  of  the  conveyer,  which  may  be  suit- 
ably provided  with  a  proper  bushing  114' 
and  operated  through  the  medium  of  lever 
116'  by  cord  120'  passing  over  pulley  122' 
5  and  thence  through  opening  125  to  any  de- 
sired point,  preferably  adjacent  the  end  of 
cords  120  and  87.  A  ring  92"  may  be  pro- 
vided on  the  end  of  the  cord,  and  a  spring 
118'  attached  to  one  end  of  the  lever  116' 

10  serves  to  normally  keep  the  shutter  in  raised 
position  against  the  top  of  the  sound  con- 
veyer from  which  position  it  may  be  caused 
to  move  by  pulling  upon  the  cord  120'. 
It  will  thus  be  evident  that  I  have  pro- 

15  vided  means  by  the  operation  of  which  the 
tone  and  volume  of  the  sound  waves  issuing 
from  the  mouth  of  the  amplifier  when  the 
talking  machine  is  in  operation  may  be  mod- 
ulated and  varied  as  may  be  desired,  and 

20  from  a  point  either  adjacent  to  or  at  a  dis- 
tance from  the  machine.  Furthermore,  it 
may  be  stated  that  if  during  the  reproduc- 
tion of  any  given  selection  the  shutter  110, 
for  instance,  is  operated  alone,  and  then  the 

25  selection  repeated  and  shutter  130  operated 
alone,  and  the  same  procedure  be  again  gone 
through  and  the  doors  alone  operated,  quite 
different  effects  may  be  obtained  in  each  in- 
stance, a  result  for  Avhich  I  do  not  attempt  to 

30  account,  but  by  reason  of  which  it  is  pos- 
sible by  a  proper  manipulation  of  the  sev- 
eral  cords   conjointly   to   obtain   the   most 
varied  and  complete  tone  modulations. 
While  I  have  herein  illustrated  and  de- 

35  scribed  one  form  of  my  invention  with  con- 
siderable detail,  I  do  not  desire  to  be  under- 
stood as  thereby  limiting  myself  specifically 
thereto,  as  it  will  be  evident  that  various 
changes  and  alterations  may  be  made  in  the 

40  construction  and  arrangement  of  the  several 
parts  of  the  device  without  departing  from 
the  spirit  and  scope  of  the  invention  as  de- 
fined in  the  appended  claims. 

Having  thus   described  my   invention,  I 

45  claim  and  desire  to  protect  by  Letters  Patent 
of  the  United  States : 

1.  In  a  talking  machine,  the  combination 
of  a  cabinet  having  an  opening,  movable 
closures  for  said  opening,  a  sound  conveyer 

50  having  a  passage,  a  sound  amplifier  between 
said  sound  conveyer  and  said  opening,  means 
movable  within  said  sound  conveyer  opera- 
tive to  restrict  the  area  of  said  passage,  and 
means  operative  to  control  the  position  of 

55  said  closures  and  of  said  first  mentioned 
means  from  a  point  at  a  distance  from  said 
cabinet. 

2.  In  a  talking  machine,  the  combination 
of  a  cabinet  having  an  opening,  sound  repro- 

60  ducing  means,  an  amplifier  terminating  ad- 
jacent said  opening,  sound  conveying  means 
having  an  internal  passage  and  connecting 
said  sound  reprodiicing  means  and  said  am- 
plifier, movable  closures  for  said  opening,  a 

65  phirality  of  means  within  said  sound  con- 


veyer operative  to  restrict  the  area  of  said 
passage,  means  operative  to  control  the  po- 
sition of  said  closures  from  a  point  removed 
from  said  cabinet,  and  means  operative  to 
control  said  means  within  said  sound  con-  70 
veyer  from  the  same  point. 

3.  In  a  talking  machine,  the  combination 
of  a  cabinet  having  an  opening,  sound  repro- 
ducing means,  a  sound  amplifier,  a  sound 
conveyer  having  an  internal  passage  and  75 
connecting  said  sound  amplifier  and  said 
sound  reproducing  means,  a  pair  of  movable 
doors  for  said  oj^ening,  a  plurality  of  mov- 
able shutters  within  said  passage,  means  op- 
erative to  control  the  position  of  said  doors  go 
from  a  point  removed  from  said  cabinet, 
and  means  operative  to  control  the  position 

of  said  shutters  from  the  same  point. 

4.  In  a  talking  machine,  the  combination 

of  a  cabinet  having  an  opening,  sound  repro-   35 
ducing  means,  sound  conve^dng  means  con- 
necting said  sound  reproducing  means  with 
an  amplifier  terminating  adjacent  said  open- 
ing, a  pair  of  movable  doors  for  said  open- 
ing, means  tending  to  normally  maintain  90 
said  doors  in  open  position,  a  plurality  of 
shutters  within  said  sound  conveying  means, 
means  operative  to  normally  maintain  said 
shutters  in  o]5en  position,  and  means  opera- 
tive to  change  the  position  of  said  doors  and  95 
of  said  shutters  from  a  point  removed  from 
said  cabinet. 

5.  In  a  talking  machine,  the  combination 
of  a  cabinet  having  an  opening,  sound  repro- 
ducing means,  an  amplifier  terminating  ad-  100 
jacent  said  openinff.  a  sound  conveyer  con- 
necting said  amplifier  and  said  soimd  repro- 
ducing means,  a  pair  of  movable  closures 

for  said  opening,  a  plurality  of  shutters  in 
said  sound  conveying  means,  means  compris-  105 
ing  a  plurality  of  spring-actuated  levers  op- 
erative to  normally  maintain  said  closures 
in  open  position,  means  comprising  spring- 
actuated  levers  operative  to  normally  main- 
tain said  shutters  adjacent  the  wall  of  said  no 
sound  conveyer,  and  means  operative  to 
change  the  position  of  said  closures  and  of 
said  shutters  from  a  point  distant  from  said 
cabinet. 

6.  In  a  talking  machine,  the  combination  115 
of  a  cabinet  having  an  opening,  sound  re- 
producing means,  an  amplifier  terminating 
adjacent  said  opening,  sound  conveying 
means  interposed  between  said  amplifier  and 
said  sound  reproducing  means,  a  pair  of  120 
hinged  doors  axljacent  said  opening,  a  plu- 
rality of  rotatable  shutters  within  said 
sound  conveyer,  spring-actuated  means  with- 
out said  sound  conveyer  normally  operative 

to  maintain  said  shutters  adjacent  the  top  125 
wall  thereof,  means  comprising  a  plurality 
of  spring-actuated  bell-crank  levers  opera- 
tive to  normally  maintain  said  doors  in  open 
position,  and  a  plurality  of  cords  extend- 
ing from  said  aforesaid  means  and  through  130 
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the  wall  of  said  cabinet  whereby  the  posi- 
tion of  said  doors  and  of  said  shutters  may 
be  varied. 

7.  In  a  talking  machine,  the  combination 
5  with  a  cabinet  having  an  opening,  of  mov- 
able closures  for  said  opening,  means  com- 
prising a  plurality  of  bell-crank  levers  and 
a  spring  operative  to  normally  maintain 
said  closures  in  open  position,  and  means 

10  comprising  a  cord  extending  through  the 
wall  of  said  cabinet  operative  to  actuate  said 
first-mentioned  means  whereby  the  position 
of  said  closures  may  be  A^aried. 

8.  In  a  talking  machine,  the  combination 
15  with  a  cabinet,  of  a  sound  conveyer  within 

said  cabinet,  a  plurality  of  rotatable  shut- 
ters within  said  sound  conveyer,  means 
without  said  soimd  conveyer  and  within  said 
cabinet  operative  to  normally  maintain  said 
20  shutters  in  one  position,  and  means  extend- 
ing without  said  cabinet  whereby  said  shut- 
ters may  be  caused  to  assume  another  posi- 
tion. 

9.  In  a  talking  machine,  the  combination 
25  with  a  cabinet  having  an  opening  and  a  pair 

of  movable  closures  for  said  opening,  of  a 
sound  conveyer  supported  within  said  cabi- 
net, a  pair  of  rotatable  shutters  within  said 
sound  conveyer,  means  whereby  the  position 
30  of  said  closures  may  be  changed  from  a 
point  removed  from  said  cabinet,  and  means 
whereby  said  shutters  may  be  rotated  from 
the  same  point. 

10.  In  a  talking  machine,  the  combination 
35  with  a  cabinet  having  an  opening  and  a  pair 

of  movable  closures  adjacent  said  opening, 
of  a  sound  conveyer  within  said  cabinet, 
means  within  said  cabinet  operative  to  nor- 
mally maintain  said  closures  in  open  posi- 
40  tion,  a  plurality  of  movable  shutters  within 


said  sound  conveyer,  means  without  said 
sound  conveyer  and  within  said  cabinet  op- 
erative to  normally  maintain  said  shutters 
in  open  position,  and  means  extending 
through  the  wall  of  said  cabinet  whereby  45 
the  position  of  said  closures  and  of  said 
shutters  may  be  selectively  altered  from  a 
point  removed  from  said  cabinet. 

11.  In  a  talking  machine,  the  combination 
with  a  cabinet  having  an  opening,  of  a  pair  50 
of    hinged    doors    adjacent    said    opening, 
means  tending  to  maintain  said  doors  in 
fully  opened  position,  means  operative  to 
maintain  said   doors  in   closed   position,   a 
sound    conveyer,    a    plurality    of    rotatable  55 
shutters  in  said  sound  conveyer,  and  selec- 
tive means  extending  through  the  wall  of 
said  cabinet  whereby  the  position  of  said 
doors  may  be  controlled  and  said  shutters 
rotated  from  a  point  distant  from  said  cabi-  60 
net. 

12.  In  a  talking  machine,  the  combination 
of  a  cabinet  having  an  opening,  means  op- 
erative to  close  said  opening,  a  sound  con- 
veyer having  a  passage,  a  sound  amplifier  65 
between  said  sound  conveyer  and  said  open- 
ing, means  movable  in  said  sound  conveyer 
operative  to  restrict  the  area  of  said  pas- 
sage, and  means  operative  to  control  the  po- 
sitions of  said  first-mentioned  means  and  of  70 
said  last-mentioned  means  from  a  point  at  a 
distance  from  said  cabinet. 

In  witness  whereof,  I  have  hereunto  set 
my  hand  this  9th  day  of  December,  A.  D. 
1914. 

ELDRIDGE  E.  JOHNSON. 

Witnesses : 

Harry  Cobb  Kennedy, 
Charles  F.  Wtt.TiArd. 
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To  all  whom  it  mo-y  conc^fin; 

Be  it  laiown  tii.a,t  I,  HE;H.]\fUTH  Ep§eh- 
BAUM,  a  citizen  of  Grerfliq,ny^  £^p,d  re^dent 
of  tlie  borough  of  Brooklyn!  county  qI 
5  Kings,  and  St^te  of  New  Yo^ki  h^ve  in- 
vented certain  new  ^nd  useful  Imprpve- 
ments  in  Driving  Mechanisms  for  Ta^lking- 
Ma chines,  of  which  the  following  is,  %  f^ll, 
clear,  and  complete  specifica,ti,oji,,  refere:^^ 

10  being  had  to  th©  accompanying  drawings, 
wherein— 

Figure  1  is  a  sectional  view  on  Un©  ^—X-, 
inciicated  in  Fig.  2,  slaowing  the  di:ivin,g 
mechanism  in  Iroiit  elevation; 

15  Fig.  2  is  a  sectional  view  on  line  27^2,  x^- 
dicatecl  in  Fig..  1,  showing  the  driving 
mechanism  in  side  elevation; 

Fig.  3  is  a  :frapti,Qi]ial.  t^p  Yiew  of  a  talk- 
ing machine; 

20  Fig.  4  is  a  section,al  view  on  line  4r^-4:,  in- 
dicated in  Fig.  1,  and  slipwing  a  top  view 
of  the  driving  mecl>anism; 

Fig.  5  is  a  fractional  sectional,  view  on 
line  5 — 5,  indicated  in  Fig.  3,  detail  (drawn 

2-5  on  an  enlai-ged  scale)  showing;  the  indi- 
cator, and  the  braking  m,echanism  com- 
bined therewith. 

The  spring  actuated  mechanism,s  for  driv- 
ing the  record  disk  of  a  talking  machine  are 

30  subject  to  the  defect,  that  notwithstandirxg 
the  means  provided  for  r«gvi]at,ing  the 
speed,  there  is  always  a  variation  in  the 
speed,  resulting  from  the  variation  in  the 
propulsive  force  of  the  spring,  w];iich  the 

35  regulatinig  devices  are  not  capable  of  over- 
coming. By  reason  thereof  the  speed  of  the 
disk  is  noticeably  greater  at  the  start  and 
correspondingly  diminished  toward  the 
encl,  as  the  spring  is  rnore  and  mor^e  un- 

40  woijnd-.  While  this  variation  of  speed  does 
not  very  seriously  affect  the  reproduction  of 
the  ordinary  songs  or  rnusical  renditions, 
the  reproductions  of  finer  instrurnental 
music,  for  instance,  instrumental  solos,  are 

45  detrimentally  affected  thereby. 

The  object  of  my  inyention  is  to  elimi- 
nate this  defect,  and  to  proyide  a  driving 
inechamsm  having  a  constant  speed,  slower 
or  faster,   as  the  mechanism  may  be   ^^- 

50  justed,  from  the  start  to  the  end-  The 
fvirther  object  of  my  invention  is  to  pro- 
vide a  driAfing  mech'anisrn  for  talking  ma- 
chines, which  is  mpre  capable  of  being  regur. 
lated  according  to  the  requirements  of  the 

C5  song  or  musical  composition,  or  instru- 
mental rendition.     To  t|iis  end,  m^  invein.- 


tion  consists  o|  the  driving  mechanism,  in 
which  a  auspencled  weight  is  utilized  for  its 
mctive  force,  and  means  are  provided  for 
maintaining  a  constant  speed,  whether  60 
slower  or  faster,  as  the  rendition  of  a  song, 
or  of  inatruniental  music,  may  require. 

EefeiTing  to   the   drawings,   illixstrating 
an  embodiment  of  n^-y  invention,  the  nu- 
rnerali  7  designates  the  main  shaft,  whereon  65 
a  gear-wh^ei  8  is  loosely  mo,vinted,  the  t^p.§ 
or  rope  pulley  11,  and  the  ratchet  wheel  % 
being  fixed  thereto.    Shaft  7  is  journaled  in 
bearings  10,  proyided  in,^  or  affixed  to,  one 
in  the  front  wall  12,  and  the  other  in  the  70 
partition  walj  13,  of  the  box  of  the  talking 
machine,  the  two  walls,  in  conjunction  with 
the  top  plate  14  and  the  bottonx  plate  15,, 
fo^-ming   a    casing,,   in    which   the   driving 
mechanism   is   inclosed.      An   intermediate  75 
shaft  f  6,  is  similarly  mounted  in  hearings,  set 
also  in  the  front  Avail  12  and  the  partition 
Avail  13  of  i\\&  box  of  the  machine,  ancl  the 
pinion  17,  meshing  with  the  -cog-wheel  8, 
ancl   the    cog-wheel    18   meshing   Avith   the  80 
pinion  19,  ai'c  fi^xed  thereto.     Pinion  19  is 
fixed  to  the  driven  shaft  20,  having  one  end 
mounted  in  a  bearing  set  in  the  front  wall 
12  of  the  machine,  and  the  other,  inner  end, 
in  the  bearing  21  secured  to  the  top  plate  14  85 
of  the  machine,  as  shown  in  Fig.  2.    X  bevel 
gear  22  is  affixed  to  this  inner  end  of  the 
shaft  20.    This  gear  meshes  with  the  bevel 
gear  23,  fixed  to  the  inwardly  prpjeeting-  end 
of  the  stud  or  vertical  shaft  24,  rotatably  90 
mounted  in  the  bearing  25,  fixed  in  the  top 
plate  14  of  the  box  of  the  machine.     The 
plate  26,  suppoi-ting  the  record  disk  27  is 
affixed  to  the  upwardly  projecting  end  of 
the  stud  24,   and  means  ar«  provided   for  95 
fixing  the  record  plate  thereon. 

The  weight  28,  actuating  the  driving 
mechanism  is  connected  by  tape  29  with  the 
pulley  11,  and  a  crank  30,  having  a  handle 
31  affixed  to  its  free  end,  is  fitted  upon  the  100 
squared  end  of  the  shaft  7  to  enable  this 
shaft  to  be  tnrned  so  as  to  raise  the  Aveight 
28  preparatory  to  starting  the  driving  meeh- 
anism^  in  action.  Instead  of  squaring  the 
end  of  shaft  7,  and  providing-  a  correspond-  105 
ing  bore  in  the  hub  of  the  crank  30,  the 
shaft  may  be  left  round  and  a  pin  set 
thereon  to  engage  with  a  x-ecess  or  cam,  pro- 
vided on  the  hnb  of  the  crank  30,  to  enable 
the  shaft  7  to  be  r-otated  by  moving  the  HO 
crank  in  o^ie  direction,  id  est,  when  the 
tape  W  is  to  Ipe  wound  Up  on  the  puUey  U, 
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and  to  permit  its  reverse  rotating  when  the 
weight  28  is  unwinding  the  tape  in  driving 
the  mechanism,  while  the  crank  30  stands 
still. 
5  The  ratchet  wheel  9  with  the  pawl  32, 
pivoted  to  the  cog-wheel  8,  and  pressed 
against  the  ratchet  wheel  9  by  the  spring 
331,  constitute  the  coupling,  whereby  the 
cog-wheel  8  is  made  to  rotate  with  the  shaft 

10  7,  when  the  driving  mechanism  operates,  as 
hereinbefore  explained.  This  cog-wheel 
8  meshes  with  the  pinion  17  fixed  on  the 
shaft  16,  whereon  also  the  cog-wheel  18  is 
fixed.    The  latter  meshes  with  the  pinion  19, 

15  fixed  on  the  driving  shaft  20,  and  thereby 
this  driving  shaft  is  rotated.  The  bevel  gear 
22,  meshing  with  the  bevel  gear  23,  trans- 
mits this  rotary  motion  of  the  shaft  20  to 
the  plate  26,  whereon  the  record  disk  27  is 

20  fixed.  The  several  parts  of  the  driving 
mechanism  are  so  proportioned  to  each 
other,  that  four  turns  of  the  shaft  7  pro- 
duce three  hundred  revolutions  of  the  shaft 
20  (and  of  the  plate  26  and  disk  27)  which 

25  is  considered  sufficient  for  the  playing  of 
all  records  of  the  ordinary  size. 

The  speed  regulating  device  is  shown  in 
Figs.  2  and  4,  and  is  constructed  as  follows : 
A  stationary  collar  33  is  fixed  to  the  shaft 

30  20,  and  a  sliding  collar  34:,  connected  to  the^ 
stationary   collar   33   by   flexible   links   35, 
made  of  tempered  springs  or  in  the  form  of 
toggle  joints,  is  slidably  mounted  on  the 
flanged  stationary  sleeve  37.     The  weights 

35  36  are  secured  to  the  links  35  approximately 
midway  between  their  ends,  or  in  the  apexes 
of  their  pivotal  joints.  The  extent  of  the 
sliding  motion  of  the  collar  34  is  limited  by 
the  flange  38  on  the  stationary  sleeve  37, 

40  with  which  the  collar  34  comes  in  frictional 
contact  when,  by  the  rotating  of  the  shaft 
20  and  the  centrifugal  force  thus  on  the 
weights  28,  the  joints  of  the  links  35  are 
drawn  out. 

45  For  varying  the  tempo  in  playing  diverse 
records  a  brake  mechanism  is  connected  with 
the  indicator  39,  mounted  on  the  top  plate  of 
the  box  of  the  machine.  This  brake  mech- 
anism is  shown  in  enlarged  detail  in  Fig.  5, 

50  and  comprises  the  flanged  pulley  40,  fixed 
to  the  shaft  20,  the  screw-threaded  stem  41, 
to  which  the  brake  arms  42  are  connected  as 
shown  in  the  aforementioned  Fig.  5,  and 
the    interiorly    screw-threaded    sleeve    43, 

55  which  is  rotatabl.y  set  in  the  plate  44,  se- 
cured to  the  top  plate  14  of  the  box  of  the 
machine,  and  is  held  by  it  against  vertical 
movement.  The  pointer  39  is  integral  with 
the  sleeve  43,  or  rigidly  fixed  thereto,  and, 
60  by  turning  the  sleeve  43,  the  stem  41,  which 
is  in  screw-threaded  engagement  therewith, 
but  held  against  turning  by  the  engagement 
of  the  brake  arms  42  between  the  flanges  of 
the  brake  pulley  40,  is  raised  or  lowered 
65  correspondingly,  according  to  in  which  di- 


rection the  sleeve  43  is  turned.  For  better 
convenience  a  knob  45  is  formed  on  the  up- 
per end  of  the  sleeve  43,  and  the  letters  "S" 
and  "F"  are  engraved  on  the  plate  44  indi- 
cating "slow"  and  "fast"  respectively,  and  70 
the  pointer  39  shows  in  which  direction  the 
sleeve  43  (or  knob  45)  is  to  be  turned,  when 
slower  or  faster  playing  is  desired.  The 
brake  arms  42  contact  with  the  face  of  the 
brake  pulley  40,  more  so  Avhen  the  sleeve  43  75 
is  turned  to  the  left  (toward  the  letter  S) 
the  stem  41  being  thereby  projected  from  the 
sleeve,  to  exert  a  stronger  braking  action. 
When  the  sleeve  43  is  turned  to  the  right 
(toward  the  letter  F)  the  stem  41  is  receded  80 
into  the  sleeve  43,  and  the  pressure  of  the 
brake  arms  42  on  the  pu,lley  40  is  released. 

The  mechanism  for  stopping  the  plate  26 
(and  the  record  disk  27  fixed  thereon)  when 
the  record  is  played  out,  is  devised  for  the  85 
purpose  of  effecting  a  gradual  stopping  of 
the  mechanism,  and  to  prevent  a  shock  and 
the  attendant  vibration,  which  would  other- 
wise occur  in  consequence  of  abruptly  stop- 
ping its  motion.  This  stopping  mechanism  90 
is  constructed  as  follows: 

A  crank  lever  46  is  pivoted  on  stud  47, 
secured  to  the  top  plate  14  of  the  box  of  the 
machine,  as  shown  in  Fig.  3.  One  arm  of 
this  lever  46  is  shaped  to  receive  the  fric-  95 
tional  block  48,  preferably  made  of  rubber, 
and  the  arm  is  shaped,  and  the  pivot  47  so 
located,  that  the  frictional  block  48  may  be 
moved  to  and  from  the  periphery  of  the 
plate  26  by  a  comparatively  short  motion  of  100 
the  other  arm  of  the  crank  lever  46.  A  sec- 
ond bell  crank  lever  49  is  pivoted  at  50  in 
the  lug  51,  affixed  to  the  underside  of  the 
plate  14,  and  one  arm  of  this  lever  49  pro- 
jects through  the  slot  52,  provided  in  the  105 
plate  14,  and  also  in  the  top  plate  53  (see 
Fig.  3).  This  arm  of  lever  49  contacts  with 
the  longer  arm  of  lever  46,  as  shown  in  Figs. 
1  and  3.  The  other,  horizontally  disposed 
arm  of  the  lever  49  is  pivotally  connected  HO 
with  the  rod  54,  (see  Fig.  1)  terminating 
into  a  treadle  or  abutment  56.  Rod  54  passes 
through  the  bore  55  of  the  weight  28,  and 
when  the  weight  28,  sliding  on  the  rod  64, 
comes  in  contact  with  the  treadle  56  at  the  ^^^ 
end  of  its  descent,  it  acts  on  the  treadle  56 
and  then  the  rod  54  pulls  down  the  hori- 
zontal arm  of  the  bell  crank  lever  49  against 
the  resistance  of  the  spring  57.  Thereby 
the  vertical  arm  of  the  lever  49,  projecting  1^0 
through  the  slot  52,  pushes  against  the 
longer  arm  of  lever  46  and  the  frictional 
block  48  is  moved  toward,  and  pressed 
against,  the  periphery  of  the  disk  26.  The 
length  of  the  rod  54  is  so  calculated  that  ^^^ 
the  action  of  the  weight  28  on  the  treadle 
56  will  be  exerted  gradually  and  to  its  full 
extent,  before  the  treadle  56  is  depressed 
to  the  level  of  the  partition  15  of  the  box, 
and  consequent!}^,  also  the  pressure  of  the  ^^^ 
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friction  block  48  on  the  periphery  of  the 
disk  26.  Thereby  a  gradual  and  complete 
stopping  of  the  actuating  mechanism  and  of 
the  disk  26  is  effected  before  the  motor  is 
5  run  down  entirely.  Springs  57  (see  Fig.  1) 
and  58,  connecting  respectively  the  arms  of 
the  levers  49  and  46  to  the  fixed  pins  60  and 
61,  maintain  also  the  lever  46  in  the  position 
shown  in  Fig.  3  (away  from  the  periphery 

10  of  the  plate  26)  and  raise  the  treadle  56 
from  the  bottom  plate  15  of  the  box  of  the 
machine,  when  the  driving  mechanism  is 
again  wound  up,  as  explained  above.  The 
springs  57  and  58  counteract,  to  a  sufficient 

15  extent,  the  action  of  the  weight  28  upon  the 
treadle  56,  whereby  the  retarding  action  of 
the  friction  block  48  upon  the  periphery  of 
the  plate  26  is  graduated.  They  thus  assist 
in  effecting  the  above  explained  purpose  of 

20  the  stopping  device.  When  the  weight  28 
is  raised  from  the  treadle  56,  the  springs  57 
and  58  raise  the  treadle  56  and  return  the 
bell  crank  levers  46  and  49  to  their  normal 
position,  withdrawing  the  friction  block  48 

25  from  the  joeriphery  of  the  disk  26,  which  is 
then  free  again  to  rotate,  when  the  driving 
mechanism  is  set  in  operation,  as  above 
described. 

I  claim  as  my  invention : 

30  1.  A  driving  mechanism  for  talking  ma- 
chines, comprising  a  motor  operated  by  a 
weight;  a  stud  rotatably  mounted  in  the  top 
l^late  of  the  box  of  the  talking  machine, 
means  operatively  connecting  the  stud  with 

35  the  motor,  and  a  support  for  securing  a 
record  disk  thereto;  a  stopping  device 
mounted  on  the  top  plate  of  the  box  in  posi- 
tion to  engage  the  support  of  the  record 
disk,  and  means  for  operating  the  stopping 

4  0  device  by  the  weight  which  actuates  the 
driA'ing  mechanism  before  the  motor  is  run 
down;  substantially  as  herein  shown  and 
descriljed. 

2.  A  driving  mechanism  for  talking  ma- 


chines, comprising  a  motor  operated  by  a  45 
Aveight ;  a  stud  rotatably  mounted  in  the  top 
plate  of  the  box  of  the  talking  machine;  a 
plate  fixed  thereon;  a  bell  crank  lever  ful- 
crumed  on  the  top  plate  of  the  box  in  posi- 
tion to  engage  the  plate  affixed  to  the  stud;  50 
means  for  yieldingly  holding  the  lever  away 
from  the  plate,  and  automatic  means,  actu- 
ated by  the  weight  operating  the  motor,  for 
moving  the  lever  and  pressing  it  against  the 
edge  of  the  plate  mounted  on  the  stud,  im-  55 
mediately  before  the  motor  is  run  down; 
substantially  as  herein  shown  and  described. 
3.  The    combination    Avith    the     driving 
mechanism  for  talking  machines,  designed 
to  be  actuated  by  a  weight,  of  stop  mecha-  60 
nism  for  the  rotatable  support  of  the  disk, 
the  stop  mechanism  comprising  a  bell  crank 
lever  pivoted  to  the  top  plate  of  the  box  of 
the  machine  in  proximity  to  the  rotatable 
support,  Avhereon  the  record  is  secured;  a  65 
frictional  block  secured  to  one  arm  of  the 
bell  crank  lever;  a  slot  in  the  top  plate  of 
the  box,  a  lug  affixed  to  the  underside  of  the 
top  plate  adjoining  the  slot;  a  bell  crank 
lever  pivoted   in  the  lug  and  having  one  70 
arm  projecting  through  the  slot  to  engage 
the  other  arm  of  the  bell  crank  lever  mount- 
ed on  the  top  plate;  a  rod  pivotally  con- 
nected to  the  other  arm  of  the  bell  crank 
lever;  an  abutment  on  the  other  end  of  the  75 
rod,  in  position  to  be  engaged  by  the  weight, 
and  springs  connected  to  the  arms  of  the 
levers  and  set  to  draw  the  levers  into  their 
normal  j)osition,  in  Avhich  the  friction  block 
is  withdraAA'n  from  contact  with  the  rota-  80 
table  disk  support,  when  the  weight  acting 
on  the  abutment  is  raised;  substantially  as 
herein  shoAvn  and  described. 

HELLMUTH  KOSENBAUM. 

Witnesses : 

Paula  Bates, 
Louise  Keller. 


Copies  of  tliis  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents, 

Washington,  D.  C." 
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To  all  'iohom  it  may  concern: 

Be  it  known  that  I,  Henry  T.  Schiff,  a 
citizen  of  the  United  States,  residing  at  Chi- 
cago, in  the  county  of  Cook  and  State  of 
5  Illinois,  have  invented  certain  new  and  use- 
ful Improvements  in  Sound  -  Reproducing 
Machines,  of  which  the  following  is  a  specifi- 
cation. 

This  invention  relates  in  general  to  im- 

10  provements  in  sound  reproducing  machines, 
but  more  particularly  to  the  tone  arm  and  re- 
producer box  therefor,  and  one  of  the  ob- 
jects of  the  invention  is  to  provide  an  im- 
proved construction  in  which  the  sound  box 

15  may  be  readily  adjusted  to  properly  posi- 
tion the  needle  or  stylus  for  use  according  to 
the  character  of  the  sound  vibrations  in 
the  grooves  of  the  particular  record  to  be 
used,  that  is,  whether  the  vibrations  in  the 

20  groove  are  of  the  vertical  or  lateral  type. 

A  further  object  is  to  provide  improved 

means  whereby  the  length  of  the  tone  arm 

may  be  varied  and  so  maintained,  when  the 

sound  box  is  positioned  for  use  with  the 

25  different  types  of  records,  to  compensate  for 
the  change  in  the  distance  of  the  end  of  the 
needle  or  stylus  from  the  pivotal  axis  of 
the  tone  arm",  as  the  sound  box  by  such  ad- 
justment turns  about  an  axis  inclined  to  the 

30  axis  of  the  tone  arm. 

To  the  attainment  of  these  ends  and  the 
accomplishment  of  other  new  and  useful  ob- 
jects as  will  appear,  the  invention  consists 
in  the  features  of  novelty  in  substantially 

35  the  construction,  combination  and  arrange- 
ment of  the  several  parts  hereinafter  more 
fully  described  and  claimed  and  shown  in 
the  accompanying  drawing  illustrating  the 
invention  and  in  which : 

40  Figure  1  is  a  side  view  partly  in  elevation 
and  partly  in  section  of  a  tone  arm  con- 
structed in  accordance  with  the  principles 
of  this  invention  and  having  the  sound  box 
and  stylus  or  needle  arranged  in  one  posi- 

4  5  tion  with  respect  to  the  arm. 

Fig.  2  is  a  detail  bottom  plan  view  of  a 
portion  of  the  tone  arm,  showing  the  slot 
to  permit  longitudinal  adjustment  of  the 
tone  arm. 

50  Fig.  3  is  a  view  in  vertical  longitudinal 
section  of  the  parts  shown  in  Fig.  1,  with 
the  sound  box  and  stylus  in  position  with  re- 
spect to  the  tone  arm,  for  use  with  another 
type  of  record.    The  sound  box  is  shown  in 


dotted  lines  in  position  to  permit  the  needle  55 
or  stylus  to  be  removed. 

Fig.  4  is  a  detail  sectional  view  on  line 
4—4,  Fig.  1. 

Fig.  5  is  a  detail  side  elevation  of  the 
sound  box  showing  its  connection  with  the  60 
tone  arm  and  as  taken  opposite  to  the  side 
shown  in  Fig.  1. 

Eeferring  more  particularly  to  the  draw- 
ing, the  numeral  10  designates  a  portion  of 
the  maia  section  of  a  hollow  tone  arm  and  65 
telescoping  with  the  end  of  the  main  section 
is  a  hollow  supplemental  section  11  which  is 
adapted  to  slide  longitudinally  in  the  section 
10  and  also  to  be  rotated  within  the  section. 
The  main  section  10  is  provided  with  a  70 
groove  designated  generally  by  the  reference 
numeral  12.  This  groove  extends  in  a  gen- 
eral direction  lengthwise  of  the  tone  arm 
and  is  slightly  inclined  with  respect  to  the 
axis  of  the  arm.  Connected  with  the  sup-  75 
plemental  section  11  is  a  pin  or  projection  13 
having  a  portion  14  in  the  form  of  a  cap 
which  is  yieldably  connected  by  means  of  a 
spring  16  with  the  pin  13.  This  pin  pro- 
jects through  the  slot  12  and  is  adapted  to  80 
move  therein,  while  the  yielding  cap  or 
portion  14  is  located  on  the  outside  of  the 
arm.  The  portion  14  is  provided  with  a 
tapered  extremity  16  adapted  to  be  seated 
in  a  seat  17  at  the  end  of  the  slot  12.  85 

The  slot  12  is  provided  with  a  laterally 
projecting  portion  18  which  has  communica- 
tion with  the  slot  12  and  is  adapted  to  re- 
ceive the  pin  13  when  the  supplemental  sec- 
tion 11  is  properly  positioned  with  respect  90 
to  the  main  section  10  and  when  the  supple- 
mental section  is  rotated  for  a  purpose  here- 
inafter set  forth. 

The  slot  12  being  inclined  to  the  longitudi- 
nal axis  of  the  main  section  10,  will  cause  a  96 
slight  rotary  movement  to  be  impaited  to 
the  supplemental  section  during  its  longi- 
tudinal  adjustment  and  when  the  supple- 
mental section  is  moved  in  a  direction  to  ex  ■ 
tend  the  tone  arm,  the  pin  13  will  engage  a  loo 
shoalder  19  which  is  formed  to  project  into 
the  path  of  movement  of  the  pin  in  the 
slot  12.     This  shoulder  19  is  located  in  a 
position  that  when  the  pin  13  contacts  there- 
with, the  pin  will  be  properly  positioned  in  105 
alinement  with  the  laterally  projecting  por- 
tion 18  of  the  slot  to  direct  the  pin  into  the 
slot  when  the  supplemental  section  is  ro- 
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tated.  The  partial  rotation  of  the  supple- 
mental section  during  the  extending  of  the 
tone  arm,  will  also  assist  in  directing  the  pin 
into  the  portion  18  of  the  slot. 
5  Obviously  seats  similar  to  the  seats  17 
may  be  arranged  at  desired  points  in  the  slot 
so  that  the  yielding  portion  14  of  the  pin 
will  be  seated  therein  and  serve  as  a  means 
for  yieldingly  locking  the  parts  in  adjusted 

•(0  positions. 

The  sound  box  20  is  provided  with  the 
usual  stylus  lever  21  having  a  portion  22 
adapted  to  receive  the  stylus  23.  This  sound 
box  is  provided  with  a  tubular  portion  24 

11'  which  telescopes  Avith  the  free  end  of  the  sup- 
])lemental  section  11  of  the  tone  arm  so  that 
the  sound  box  ma}'^  be  rotated  with  respect 
to  the  tone  arm  and  moved  from  the  posi- 
tion shown  in  Fig.  1  to  the  position  shown 

20  in  Fig.  3  and  vice  versa,  to  position  the  stj?-- 
lus  according  to  the  type  of  record  to  be 
used. 

The  sound  box  may  be  connected  with  the 
supplemental  section  of  the  tone  arm  in  any 

25  suitable  manner  but  preferably  by  means  of 
a  pin  25  Avhich  is  fastened  to  the  tubular 
portion  24  and  passes  through  a  slot  26  in 
the  supplemental  section.  This  pin  24  is 
preferably  provided  with  a  yielding  por- 

30  tion  27  having  a  bevel  face  28  adapted  to  en- 
ter seats  29  at  the  ends  of  the  slot  26  for 
yieldingly  locking  the  sound  box  in  its  ad- 
justed position. 
It  will  therefore  be  manifest  that  Avhen  the 

35  sound  box  20  is  adjusted  from  the  position 
shoAvn  in  Fig.  1  to  the  position  shown  in  Fig. 
3  with  respect  to  the  tone  arm,  the  distance 
of  the  end  of  the  needle  or  stylus  from  the 
pivotal  axis  of  the  tone  arm  will  be  varied, 

40  as  the  sound  box  by  such  adjustment  will 
turn  on  an  axis  inclined  to  the  axis  of  the 
tone  arm.  In  order  to  compensate  for  this 
change  in  the  distance,  it  is  necessary  to  ad- 
just the  length  of  the  tone  arm  and  this  is 

45  accomplished  by  means  of  the  pin  and  slot 
connection  12,  13. 

When  the  sound  box  is  in  the  position 
shown  in  Fig.  1,  the  tone  arm  miist  be  ex- 
tended, that  is  so  that  the  pin  13  Avill  be  in 

50  the  forward  end  of  the  slot  12  but  Avhen  the 

sound  box  is  in  the  position  shown  in  Fig. 

3  in  full  lines,  the  pin  13  must  be  located  at 

the  inner  end  of  the  slot  12. 

The  laterally  projecting  portion  18  of  the 

65  slot  is  lorovidecl  as  a  means  whereby  the 
sound  box  may  be  moved  into  the  clotted 
line  position  shown  in  Fig.  3  so  as  to  permit 
the  withdrawal  and  the  insertion  of  the  sty- 
lus 23  in  the  stylus  holder  22. 

60  The  yielding  portion  of  the  pin  13  tem- 
porarily locks  the  parts  in  their  adjusted 
j)osition  and  the  shoulder  19  of  the  slot  12 
Avill  direct  the  jjin  13  into  the  portion  18  of 
the  slot,  while  the  inclined  portion  of  the 

65   slot  itself  will  impart  a  slight  rotary  move- 


ment to  the  supplemental  section  during  tlie 
longitudinal  adjustment  of  the  parts  so  as 
to  move  the  pin  13  into  a  position  that  it 
will  engage  or  abut  the  shoulder  19. 
What  is  claimed  as  new  is : —  79 

1.  In  a  sound  reproducing  machine,  a  tone 
arm  embodjdng  telescoping  sections,  one  of 
said  sections  having  a  slot  extending  in  a 
general  direction  lengthwise  of  the  arm, 
there  being  a  laterally  extending  slot  in  said  75 
part  communicating  with  the  first  said  slot, 

a  pin  on  the  other  section  of  the  arm  and 
adapted  to  operate  in  the  first  said  slot  to 
permit  longitudinal  adjustment  of  the  sec- 
tions, a  portion  of  the  first  said  slot  inter-  go 
mediate  its  ends  being  shaped  to  arrest  the 
longitudinal  adjustment  of  said  section  and 
to  impart  a  slight  relative  rotary  movement 
to  the  section  during  longitudinal  adjust- 
ment, to  direct  the  pin  into  the  said  lateral  85 
slot. 

2.  In  a  sound  reproducing  machine,  a  tone 
arm  embodying  telescoping  sections,  and  a 
pin  and  slot  connection  between  the  sections 

to  permit  longitudinal  adjustment  thereof,  90 
there  being  a  lateral  branch  communicating 
with  the  slot,  intermediate  the  ends  of  the 
slot,  the  wall  of  one  of  the  slots  being 
shaped  to  position  and  direct  the  pin  into 
the  lateral  branch  of  the  slot  when  the  sec-  95 
tions  are  longitudinally  adjusted. 

3.  In   a   sound   reproducing   machine,   a 
tone  arm  embodying  a  main  section,  a  sup- 
plemental section  telescoping  therewith  and 
rotatable  with  respect  thereto,  a  pin  on  one   100 
of  the  parts,  the  other  part  having  a  slot 

to  receive  the  pin,  said  slot  having  a  por- 
tion to  permit  longitudinal  adjustment  of 
the  parts  and  a  laterally  extending  portion 
communicating  therewith  to  receive  the  pin  105 
to  permit  rotary  adjustment  of  the  parts, 
one  of  said  parts  having  m^ans  interme- 
diate the  ends  of  the  slot  for  arresting  the 
longitudinal  adjustment  of  the  parts  and 
operating  to  position  the  pin  to  enter  the  lat-  110 
erally  extending  portion  of  the  slot,  and  a 
sound  box  rotatably  connected  with  the  said 
supplemental  section. 

4.  In    a    sound    reproducing   machine,    a 
tone  arm  embodying  a  main  section,  a  sup-  115 
plemental  section  telescoping  therewith  and 
rotatable  with  respect  thereto,  a  pin  on  one 

of  the  parts,  the  other  part  having  a  slot 
to  receive  the  pin,  said  slot  having  a  por- 
tion to  permit  longitudinal  adjustment  of  120 
the  parts  and  a  laterally  extencling  portion 
communicating  therewith  to  receive  the  pin 
to  permit  rotary  adjustment  of  the  parts, 
there  being  means  intermediate  the  ends 
of  the  longitudinal  portion  of  the  slot  for  125 
arresting  the  longitudinal  adjustment  oif 
the  parts  and  operating  to  position  the  pin 
to  enter  the  laterally  extending  portion  of 
the  slot,  a  sound  box  rotatably  connected 
with    the    said    supplemental  section,   and  130 


1,231,435 


means  for  holding  the  sound  box  in  its  ad- 
justed position  with  respect  to  the  said  sup- 
plemental section. 

5.  In  a  sound  reproducing  machine,  a  tone 
5  arm  embodying  a  main  section,  a  supple- 
mental section  telescoping  therewith  and 
rotatable  with  respect  thereto,  a  pin  on  one 
of  the  parts,  the  other  part  having  a  slot 
to  receive  the  pin,  said  slot  having  a  por- 

IQ  tion  to  permit  longitudinal  adjustment  of 
the  parts  and  a  laterally  extending  portion 
communicating  therewith  to  receive  the  pin 
to  permit  rotary  adjustment  of  the  parts, 
means  intermediate  the  ends  of  the  longi- 

15  tudinal  ]iortion  of  the  slot  for  arresting  the 
longitudinal  adjustment  of  the  parts  and 
operating  to  position  the  pin  to  enter  the 
laterally  extending  portion  of  the  slot,  a 
sound  box  rotatably  connected  with  the  said 

20  supplemental  section,  and  a  pin  on  one  of 
the  parts,  the  other  part  having  a  slot  to 
receive  the  pin  to  limit  the  rotary  move- 
ment of  the  sound  box  with  respect  to  said 
supplemental    section,    said    pin    having    a 

25  yielding  portion,  and  said  slot  having  seats 
to  temporarily  receive  said  yielding  por- 
tion. 

6.  In  a  sound  reproducing  machine,  a  tone 
arm  embodying  a  main  section,  a  supple- 

30  mental  section  telescoping  therewith  and  ro- 
tatable with  respect  thereto,  a  sound  box 
pivotally  connected  with  the  said  supple- 
mental section  for  adjustment  into  two 
operatiA^e  positions  with  respect  to  the  said 

35  supplemental  section,  said  sections  being 
provided  one  with  a  projection  and  the 
other  with  a  slot  to  receive  the  projection 
for  limiting  the  longitudinal  adjustment 
of  the  sections,  said  slot  having  a  laterally 

40  extending  portion  communicating  therewith 
to  receive  the  projection  to  permit  the  sup- 
plemental sections  to  be  rotated  with  respect 
to  the  main  section,  and  a  shoulder  interme- 
diate the  ends  of  the  first  said  portion  of 

45  the  slot  and  extending  into  the  path  of 
movement  of  the  projection  in  said  slot  to 
position  the  projection  to  enter  the  laterally 
projecting  portion  of  the  slot. 

7.  In  a  sovmd  reproducing  machine,  a  tone 
50  arm  embodying  a  main  section,  a  supple- 
mental section  telescoping  therewith  and 
rotatable  with  respect  thereto,  a  sound  box 
pivotally  connected  with  the  said  supple- 
mental   section    for    adjustment    into  two 

55  operative  positions  with  respect  to  the  said 
supplemental  section,  said  sections  being 
provided  one  with  a  projection  and  the 
other  with  a  slot  to  receive  the  projection 
for  limiting  the  longitudinal  adjustment  of 

60  the  sections,  said  slot  having  a  laterally  ex- 
tending portion  communicating  therewith 
to  receive  the  projection  to  permit  the  sup- 
plemental sections  to  be  rotated  with  respect 
to  the  main  section,  and  a  shoulder  disposed 

65  intermediate  the  ends  of  the  longitudinal 


portion  of  the  slot  and  extending  into  the 
path  of  movement  of  the  projection  in  said 
slot  to  position  the  projection  to  enter  the 
laterally  projecting  portion  of  the  slot,  the 
said  slot  being  shaped  to  impart  a  slight  ro-  yg 
tary  movement  to  the  said  supplemental  sec- 
tion during  the  longitudinal  adjustment 
thereof. 

8.  A  tone  arm  for  sound  reproducing  ma- 
chines, embodjdng  a  main  section,  a  supple-  75 
mental  section  telescoping  therewith  and  ro- 
tatable with  respect  thereto,  a  pin  on  one 

of  the  parts,  the  other  part  having  a  slot 
to  receive  the  pin  to  permit  longitudinal 
adjustment  of  the  parts,  said  slot  having  a  go 
lateral  branch,  and  a  shoulder  arranged  in 
the  path  of  movement  of  the  pin  to  position 
the  latter  to  enter  the  lateral  branch,  said 
shoulder  being  disposed  intermediate  of  and 
spaced  from  the  ends  of  the  slot.  85 

9.  A  tone  arm  for  sound  reproducing  ma- 
chines, embodying  a  main  section,  a  supple- 
mental section  telescoping  therewith  and  ro- 
tatable with  respect  thereto,  a  pin  on  one 

of  the  parts,  the  other  part  having  a  slot  90 
to  receive  the  pin  to  permit  longitudinal  ad- 
justment of  the  parts,  said  slot  having  a 
lateral  branch,  and  a  shoulder  arranged  in 
the  path  of  movement  of  the  pin  to  position 
the  latter  to  enter  the  lateral  branch,  said  95 
shoulder  being  disposed  intermediate  of  and 
spaced  from  the  ends  of  the  slot,  said  slot 
being  shaped  to  impart  a  slight  rotary 
movement  to  the  supplemental  section  when 
the  parts  are  longitudinally  adjusted.  100 

10.  A  tone  arm  for  sound  reproducing 
machines,  embodying  a  main  section,  a  sup- 
plemental section  telescoping  therewith  and 
rotatable  with  respect  thereto,  a  pin  on  one 

of  the  parts,  the  other  part  having  a  slot  to  105 
receive  the  pin  to  permit  longitudinal  ad- 
justment of  the  parts,  said  slot  having  a 
lateral  branch,  and  a  shoulder  arranged  in 
the  path  of  movement  of  the  pin  to  position 
the  latter  to  enter  the  lateral  branch,  said  110 
shoulder  being  disposed  intermediate  of  and 
spaced  from  the  ends  of  the  slot,  said  pro- 
jection embodying  a  yielding  portion,  and 
said  slot  having  an  open  seat  to  receive  the 
said  yielding  portion.  115 

11.  A  tone  arm  for  sound  reproducing 
machines,  embodying  a  main  section,  a  sup- 
plemental section  telescoping  therewith  and 
rotatable  with  respect  thereto,  a  projection 

on  one  of  the  parts,  the  other  part  having  120 
a  slot  to  receive  the  pin  to  permit  longitudi- 
nal adjustment  of  the  parts,  said  slot  ex- 
tending in  a  general  direction  lengthwise  of 
the  longitudinal  axis  of  the  arm  and  in- 
clined with  respect  thereto,  said  slot  having  125 
a  lateral  offset  portion  to  receive  the  said 
projection  when  the  said  supplemental  sec- 
tion is  rotated,  and  a  shoulder  arranged  in- 
termediate the  ends  of  the  longitudinal  por- 
tion of  the  slot  to  extend  into  the  path  of  130 
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movement  of  the  projection  in  the  tnain  por- 
tion of  the  slot  to  arrest  the  longitudinal 
adjustment  of  the  parts  and  position  the 
jji'ojection  to  enter  the  laterally  off  set  por- 
5  tion  of  the  slot. 

12.  In  a  sound  reproducing  machine,  a 
tone  arm  embodying  telescoping  sections, 
and  a  pin  and  slot  connection  between  the 
sections  to  permit  longitudinal  adjustment 

10  thereof,  there  being  a  lateral  communicat- 
ing branch  to  the  slot  intermediate  the  ends 
of  the  slot,  there  being  means  cooperating 
with  the  said  pin  to  arrest  the  longitudinal 
adjustnrent  of  the  sections  and  to  position 

15  the  pin  to  enter  the  lateral  slot  to  permit 
a  relative  rotary  adjustment  of  the  sections. 

13.  In  a  sound  re^jroducing  machine,  a 
tone"  arm  embodying  telescoping  sections, 
and  a  pin  and  slot  connection  between  the 

20  sections  to  permit  longitudinal  adjustment 
thereof,  there  being  a  lateral  communicat- 
ing branch  to  the  slot  intermediate  the  ends 
of  the  slot,  there  being  means  cooperating 
with  the  said  pin  to  arrest  the  longitudinal 

-5  adjustment  of  the  sections  and  to  position 
the  pin  to  enter  the  lateral  slot  to  permit  a 
relative  rotary  adjustment  of  the  sections, 
said  pin  having  a  yielding  portion  adapted 
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to  yieldingly  enter  a  seat  in  the  other  sec- 
tion. 

14.  In  a  sound  reproducing  machine,  a 
tone  arm  embodying  telescoping  sections, 
and  a  pin  and  slot  connection  between  the 
sections  to  permit  longitudinal  adjustment 
thereof,  there  being  a  lateral  communicat- 
ing branch  to  the  slot  intermediate  the  ends 
of  the  slot,  there  being  means  cooperating 
Avith  the  said  pin  to  arrest  the  longitudinal 
adjustment  of  the  sections  and  to  position 
the  pin  to  enter  the  lateral  slot  to  permit 
a  relative  rotary  adjustment  of  the  sections, 
said  pin  embodying  a  body,  a  portion  slid- 
able  upon  the  body,  and  an  elastic  element 
disposed  between  the  said  portion  and  the 
body  of  the  pin,  there  being  an  open  seat  45 
on  the  other  section  of  the  arm  adapted  to 
yieldingly  receive  the  said  slidable  portion 
of  the  pin. 

In  testimony  whereof  I  have  signed  my 
name  to  this  specification,  in  the  presence  of  ^^ 
two  subscribing  Avitnesses,  on  this  16th  day 
of  Januarv,  A.  D.  1917. 

HENEY  T.  SCHIFF. 

Witnesses : 

Irma  M.  Baring, 

J.  H.  JOCHTJM,  Jr. 


Copies  of  this  patent  may  be  obtained  for  five  cents  each,  by  addressing  the  "Commissioner  of  Patents, 

Washington,  D.  C." 
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